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GlOssAry Of HiGHwAy COst AllOCAtiON tErms

LIST OF ACRONYMS DEFINITIONS
Alternative Fee: A fee charged to some 
WFIJDMFT�JO�QMBDF�PG�UIF�VTVBM�GFF�	F�H�
�B�MPXFS�
SFHJTUSBUJPO�GFF�GPS�QVCMJDMZ�PXOFE�WFIJDMFT
�

Arterial��"�SPBE�PS�IJHIXBZ�VTFE�QSJNBSJMZ�GPS�
UISPVHI�USBGmD�

Attributable Costs: Costs that are a function 
PG�WFIJDMF�TJ[F
�XFJHIU
�PS�PUIFS�PQFSBUJOH�
characteristics and can therefore be attributed to 
WFIJDMF�DMBTTFT�CBTFE�PO�UIPTF�DIBSBDUFSJTUJDT�

Axle Miles of Travel (AMT): Vehicle miles of 
USBWFM�NVMUJQMJFE�CZ�OVNCFS�PG�BYMFT��#FDBVTF�
USVDLT
�PO�BWFSBHF
�IBWF�SPVHIMZ�UXJDF�BT�NBOZ�
BYMFT�BT�DBST�	J�F�
�GPVS�WFSTVT�UXP

�UIFJS�TIBSF�
PG�UIF�UPUBM�BYMF�NJMFT�PG�USBWFM�PO�BOZ�HJWFO�
IJHIXBZ�TZTUFN�XJMM�CF�BCPVU�EPVCMF�UIFJS�TIBSF�
PG�UIF�WFIJDMF�NJMFT�PG�USBWFM�PO�UIBU�TZTUFN�

Axle Weight or Axle Load: The gross load carried 
CZ�BO�BYMF��*O�0SFHPO
���
����QPVOET�JT�UIF�MFHBM�
NBYJNVN�GPS�B�TJOHMF�BYMF�BOE���
����QPVOET�JT�
UIF�MFHBM�NBYJNVN�GPS�B�UBOEFN�	EPVCMF
�BYMF�

%HQHÀWV��5IJOHT�UIBU�NBLF�QFPQMF�CFUUFS�PGG
�PS�
UIF�WBMVF�PG�TVDI�UIJOHT�

Collector��"�SPBE�UIBU�DPOOFDUT�MPDBM�SPBET�XJUI�
arterial roads.
Common Costs: Expenditures that are 
JOEFQFOEFOU�PG�WFIJDMF�TJ[F
�XFJHIU
�PS�PUIFS�
operating characteristics and so cannot be 
BUUSJCVUFE�UP�BOZ�TQFDJmD�DMBTT�PG�WFIJDMFT��

These expenditures must therefore be treated as 
B�DPNNPO�SFTQPOTJCJMJUZ�PG�BMM�WFIJDMF�DMBTTFT�
and are most typically assigned to all classes on 

UIF�CBTJT�PG�B�SFMBUJWF�NFBTVSF�PG�VTF
�TVDI�BT�
WFIJDMF�NJMFT�PG�USBWFM��

Cost Allocation: The analytical process of 
EFUFSNJOJOH�UIF�DPTU�SFTQPOTJCJMJUZ�PG�IJHIXBZ�
system users.
Cost-Occasioned Approach: An approach 
UIBU�EFUFSNJOFT�SFTQPOTJCJMJUZ�GPS�IJHIXBZ�
expenditures/costs based on the costs 
PDDBTJPOFE�PS�DBVTFE�CZ�FBDI�WFIJDMF�DMBTT��
4VDI�BO�BQQSPBDI�JT�OPU�CBTFE�TPMFMZ�PO�SFMBUJWF�
VTF
�OPS�EPFT�JU�BUUFNQU�UP�RVBOUJGZ�UIF�CFOFmUT�
SFDFJWFE�CZ�EJGGFSFOU�DMBTTFT�PG�SPBE�VTFST�

Cost Responsibility: The principle that those 
XIP�VTF�UIF�QVCMJD�SPBET�TIPVME�QBZ�GPS�UIFN�
BOE
�NPSF�TQFDJmDBMMZ
�UIBU�QBZNFOUT�GSPN�SPBE�
users should be in proportion to the road costs 
GPS�XIJDI�UIFZ�BSF�SFTQPOTJCMF��5IF�QSPQPSUJPOBUF�
TIBSF�PG�IJHIXBZ�DPTUT�MFHJUJNBUFMZ�BTTJHOBCMF�UP�
B�HJWFO�WFIJDMF�UZQF�VTFS�HSPVQ�

Cost-Based Approach:�"O�BQQSPBDI�JO�XIJDI�
UIF�EPMMBST�BMMPDBUFE�UP�UIF�WFIJDMF�DMBTTFT�BSF�
measures of the costs imposed during the study 
QFSJPE
�SBUIFS�UIBO�FYQFOEJUVSFT�NBEF�EVSJOH�UIF�
TUVEZ�QFSJPE��5IF�EJGGFSFODF�CFUXFFO�UIF�DPTU�
CBTFE�BOE�FYQFOEJUVSF�CBTFE�BQQSPBDIFT�JT�
NPTU�FWJEFOU�XIFO�DPOTJEFSJOH�MBSHF�JOWFTUNFOUT�
JO�MPOH�MJWFE�TUSVDUVSFT�BOE�XIFO�EFGFSSFE�
NBJOUFOBODF�NPWFT�UIF�FYQFOEJUVSFT�BTTPDJBUFE�
XJUI�POF�QFSJPE�T�VTF�JOUP�BOPUIFS�QFSJPE�

Cross-Subsidization��"�DPOEJUJPO�XIFSF�
TPNF�WFIJDMFT�BSF�PWFSQBZJOH�BOE�PUIFST�
BSF�VOEFSQBZJOH�SFMBUJWF�UP�UIFJS�SFTQFDUJWF�
responsibilities.

AAA American Automobile 
Association

AMT "YMF�.JMFT�PG�5SBWFM
ATR "VUPNBUJD�5SBGmD�3FDPSEFS
DAS %FQBSUNFOU�PG�"ENJOJTUSBUJWF�

4FSWJDFT
DL Dead Load
DMV %JWJTJPO�PG�.PUPS�7FIJDMFT
ESAL &RVJWBMFOU�4JOHMF�"YMF�-PBE�
FHWA 'FEFSBM�)JHIXBZ�"ENJOJTUSBUJPO�
HCAS )JHIXBZ�$PTU�"MMPDBUJPO�4UVEZ�
HPMS )JHIXBZ�1FSGPSNBODF�

Monitoring System 
LL -JWF�-PBE
MCTD Motor Carrier Transportation 

%JWJTJPO
NAPCOM /BUJPOBM�1BWFNFOU�$PTU�.PEFM�
NAPHCAS    /BUJPOBM�1BWFNFOU�.PEFM�GPS�

)JHIXBZ�$PTU�"MMPDBUJPO
ODOT Oregon Department of 

Transportation
OHCAS 0SFHPO�)JHIXBZ�$PTU�"MMPDBUJPO�

Study
OTIA Oregon Transportation 

*OWFTUNFOU�"DU
PCE 1BTTFOHFS�$BS�&RVJWBMFOU�
SRT 4UVEZ�3FWJFX�5FBN
VMT 7FIJDMF�.JMFT�PG�5SBWFM�
WIM 8FJHI�*O�.PUJPO

GLOSSARY OF HIGHWAY COST ALLOCATION TERMS
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Dead Load��5IF�MPBE�PO�B�CSJEHF�XIFO�JU�JT�FNQUZ�

Debt Financing��'VOEJOH�DVSSFOU�BDUJWJUJFT�CZ�
issuing debt to be repaid in the future.
Debt Service��'VOET�VTFE�GPS�UIF�SFQBZNFOU�
PG�QSFWJPVTMZ�JODVSSFE�EFCU�	CPUI�QSJODJQBM�BOE�
JOUFSFTU
�

Deck:�5IF�SPBEXBZ�PS�TVSGBDF�PG�B�CSJEHF�
Declared Weight��*O�0SFHPO
�WFIJDMFT�DIPPTF�
B�EFDMBSFE�XFJHIU�BOE�QBZ�UIF�XFJHIU�NJMF�
UBY�CBTFE�PO�UIBU�XFJHIU��5IFZ�NBZ�OPU�
FYDFFE�UIBU�XFJHIU�XIJMF�PQFSBUJOH�XJUIPVU�
PCUBJOJOH�B�TQFDJBM�USJQ�QFSNJU��'PS�USBDUPS�USBJMFS�
DPNCJOBUJPOT
�B�TJOHMF�USBDUPS�NBZ�IBWF�NVMUJQMF�
EFDMBSFE�XFJHIUT
�POF�GPS�FBDI�DPOmHVSBUJPO�JU�
expects to be a part of.
Depreciation��5IF�BNPVOU�PG�EFDSFBTF�JO�WBMVF�
of a physical asset due to aging in a time period.
(IÀFLHQF\��5IF�EFHSFF�UP�XIJDI�QPUFOUJBM�
CFOFmUT�BSF�SFBMJ[FE�GPS�B�HJWFO�FYQFOEJUVSF�

(IÀFLHQW�3ULFLQJ: Setting prices for the use of 
IJHIXBZ�GBDJMJUJFT�TP�UIBU�FBDI�WFIJDMF�QBZT�
the costs it imposes at the time and place it is 
USBWFMJOH��&GmDJFOU�QSJDJOH�QSPNPUFT�UIF�NPTU�
FGmDJFOU�VTF�PG�FYJTUJOH�GBDJMJUJFT�BOE�HFOFSBUFT�
UIF�SJHIU�BNPVOU�PG�SFWFOVF�UP�CVJME�UIF�NPTU�
FGmDJFOU�TZTUFN�BOE�QFSGPSN�UIF�PQUJNBM�BNPVOU�
of maintenance.
Equity: Generally interpreted as the state of 
CFJOH�KVTU
�JNQBSUJBM
�PS�GBJS��)PSJ[POUBM�FRVJUZ�
SFGFST�UP�UIF�GBJS�USFBUNFOU�PG�JOEJWJEVBMT�XJUI�
TJNJMBS�DJSDVNTUBODFT��7FSUJDBM�FRVJUZ�SFGFST�
UP�UIF�GBJS�USFBUNFOU�PG�JOEJWJEVBMT�JO�EJGGFSFOU�
circumstances. 

Equity Ratio��5IF�SBUJP�PG�UIF�TIBSF�PG�SFWFOVFT�
QBJE�CZ�B�IJHIXBZ�VTFS�HSPVQ�UP�UIF�TIBSF�PG�
costs imposed by that group.
Equivalent Single Axle Load (ESAL): The 
QBWFNFOU�TUSFTT�JNQPTFE�CZ�B�TJOHMF�BYMF�
XJUI�BO���
����QPVOE�BYMF�MPBE��&4"-�NJMFT�
BSF�FRVJWBMFOU�TJOHMF�BYMF�MPBET�UJNFT�NJMFT�
USBWFMFE��3FTFBSDI�IBT�DPODMVEFE�UIBU�UIF�
SFMBUJPOTIJQ�CFUXFFO�BYMF�XFJHIU�BOE�&4"-T�
JT�BO�BQQSPYJNBUF�UIJSE��PS�GPVSUI�QPXFS�
exponential relationship; ESALs therefore rise 
SBQJEMZ�XJUI�JODSFBTFT�JO�BYMF�XFJHIU�

Excise Tax��"�UBY�MFWJFE�PO�UIF�QSPEVDUJPO�PS�
TBMF�PG�B�TQFDJmD�JUFN�TVDI�BT�HBTPMJOF
�EJFTFM�
GVFM
�PS�WFIJDMFT�

Expenditure: The amount of money spent in a 
time period.
External Cost: "�DPTU�JNQPTFE�PO�JOEJWJEVBMT�
XIP�EP�OPU�VTF�UIF�GBDJMJUZ�

Federal Highway Funds��'VOET�DPMMFDUFE�GSPN�
GFEFSBM�IJHIXBZ�VTFS�GFFT�BOE�EJTUSJCVUFE�UP�
TUBUFT�CZ�UIF�'FEFSBM�)JHIXBZ�"ENJOJTUSBUJPO�
for spending on transportation projects by state 
BOE�MPDBM�HPWFSONFOUT��

)XQFWLRQDO�&ODVVLÀFDWLRQ��5IF�DMBTTJmDBUJPO�PG�
SPBET�BDDPSEJOH�UP�UIFJS�HFOFSBM�VTF
�DIBSBDUFS
�
PS�SFMBUJWF�JNQPSUBODF��%FmOJUJPOT�BSF�QSPWJEFE�
CZ�UIF�'FEFSBM�)JHIXBZ�"ENJOJTUSBUJPO�GPS�3VSBM�
*OUFSTUBUF
�3VSBM�0UIFS�1SJODJQBM�"SUFSJBM
�3VSBM�
.JOPS�"SUFSJBM
�3VSBM�.BKPS�$PMMFDUPS
�3VSBM�
.JOPS�$PMMFDUPS
�3VSBM�-PDBM
�6SCBO�*OUFSTUBUF
�
6SCBO�0UIFS�&YQSFTTXBZ
�6SCBO�0UIFS�1SJODJQBM�
"SUFSJBM
�6SCBO�.JOPS�"SUFSJBM
�6SCBO�$PMMFDUPS
�
and Urban Local. 

Fungibility��5IF�SFMBUJWF�BCJMJUZ�UP�VTF�GVOET�GSPN�
EJGGFSFOU�TPVSDFT�GPS�UIF�TBNF�QVSQPTFT��'VOET�
GSPN�TPNF�TPVSDFT�DBSSZ�SFTUSJDUJPOT�PO�IPX�
they may be spent; to the extent that those funds 
GSFF�VQ�VOSFTUSJDUFE�GVOET�UIBU�XPVME�PUIFSXJTF�
CF�TQFOU�UIBU�XBZ
�UIFZ�NBZ�CF�DPOTJEFSFE�
GVOHJCMF�XJUI�UIF�VOSFTUSJDUFE�GVOET�

Gross Vehicle Weight: The maximum loaded 
XFJHIU�GPS�B�WFIJDMF�

Heavy Vehicles��"MM�WFIJDMFT�XFJHIJOH�NPSF�UIBO�
UIF�VQQFS�MJNJU�JO�UIF�EFmOJUJPO�PG�B�MJHIU�	CBTJD
�
WFIJDMF�	TFF�MJHIU�WFIJDMF
��*ODMVEFT�USVDLT
�
CVTFT
�BOE�PUIFS�WFIJDMFT�XFJHIJOH���
����
pounds or more. 
Highway Cost Allocation Study (HCAS): A study 
that estimates and compares the costs imposed 
BOE�UIF�SFWFOVFT�QBJE�CZ�EJGGFSFOU�DMBTTFT�PG�
WFIJDMFT�PWFS�TPNF�UJNF�QFSJPE�

+LJKZD\�3HUIRUPDQFH�0RQLWRULQJ�6\VWHP�
�+306���5IF�'FEFSBM�)JHIXBZ�"ENJOJTUSBUJPO�
collects and reports data about a sample of 
SPBE�TFHNFOUT�JO�FWFSZ�TUBUF�JO�B�DPNNPO�
format.
Highway User: A person responsible for the 
PQFSBUJPO�PG�B�NPUPS�WFIJDMF�JO�VTF�PO�IJHIXBZT
�
SPBET
�BOE�TUSFFUT��*O�UIF�DBTF�PG�QBTTFOHFS�
WFIJDMFT
�UIF�VTFST�BSF�UIF�QFPQMF�JO�UIF�
WFIJDMFT��*O�UIF�DBTF�PG�HPPET�USBOTQPSUJOH�
USVDLT
�UIF�VTFS�JT�UIF�FOUJUZ�USBOTQPSUJOH�UIF�
goods.
Incremental Cost: The additional costs 
BTTPDJBUFE�XJUI�CVJMEJOH�B�GBDJMJUZ�UP�IBOEMF�BO�
BEEJUJPOBM
�IFBWJFS�	PS�MBSHFS
�DMBTT�PG�WFIJDMF�
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Incremental Method: A method of assigning 
SFTQPOTJCJMJUZ�GPS�IJHIXBZ�DPTUT�CZ�DPNQBSJOH�
the costs of constructing and maintaining 
GBDJMJUJFT�GPS�UIF�MJHIUFTU�DMBTT�PG�WFIJDMFT�POMZ�
BOE�GPS�FBDI�JODSFNFOU�PG�MBSHFS�BOE�IFBWJFS�
WFIJDMFT��6OEFS�UIJT�NFUIPE
�WFIJDMFT�TIBSF�
the incremental cost of a facility designed to 
BDDPNNPEBUF�UIBU�DMBTT�BT�XFMM�BT�UIF�DPTU�PG�
FBDI�MPXFS�JODSFNFOU��

Light (or Basic) Vehicles��5IF�MJHIUFTU�WFIJDMF�
DMBTT
�VTVBMMZ�JODMVEJOH�QBTTFOHFS�DBST��*O�
0SFHPO
�UIF�DVSSFOU�EFmOJUJPO�PG�-JHIU�7FIJDMFT�
JODMVEFT�WFIJDMFT�VQ�UP���
����QPVOET
�XIJDI�
account for more than 90 percent of the total 
WFIJDMF�NJMFT�PG�USBWFM�PO�0SFHPO�SPBET�

Live Load: The additional load on a structure 
CZ�USBGmD�	CFZPOE�UIF�MPBE�JNQPTFE�CZ�IPMEJOH�
JUTFMG�VQ
�

Load-Related Costs: $PTUT�UIBU�WBSZ�XJUI�UIF�
MPBE�JNQPTFE�CZ�USBGmD�PO�B�GBDJMJUZ�

Marginal Cost: The increase in total cost that 
results from producing one additional unit 
PG�PVUQVU��8JUI�SFTQFDU�UP�IJHIXBZ�VTF
�UIF�
NBSHJOBM�DPTU�JT�UIF�JODSFBTF�JO�UPUBM�IJHIXBZ�
DPTUT�UIBU�SFTVMUT�GSPN�POF�BEEJUJPOBM�WFIJDMF�
USJQ��&DPOPNJD�FGmDJFODZ�JT�BDIJFWFE�XIFO�
UIF�QSJDF�DIBSHFE�UP�UIF�VTFS�JT�FRVBM�UP�UIF�
marginal cost.
National Highway System (NHS): A set of 
IJHIXBZT�UISPVHIPVU�UIF�6OJUFE�4UBUFT�UIBU�
IBWF�CFFO�EFTJHOBUFE�BT�/BUJPOBM�)JHIXBZT�CZ�
UIF�GFEFSBM�HPWFSONFOU��5IF�'FEFSBM�)JHIXBZ�
Administration sets design and maintenance 
TUBOEBSET�BOE�QSPWJEFT�GVOEJOH�GPS�OBUJPOBM�
IJHIXBZT
�CVU�UIF�IJHIXBZT�BSF�PXOFE�CZ�UIF�
states.

1DWLRQDO�3DYHPHQW�&RVW�0RGHO��1$3&20�� A 
NPEFM�PG�QBWFNFOU�DPTUT�UIBU�JODPSQPSBUFT�UIF�
XFBS�BOE�UFBS�DPTUT�JNQPTFE�CZ�WFIJDMF�USBGmD�
PG�EJGGFSFOU�XFJHIUT�BOE�DPOmHVSBUJPOT�BT�XFMM�
BT�EFUFSJPSBUJPO�GSPN�BHF�BOE�FOWJSPONFOUBM�
GBDUPST
�UBLJOH�JOUP�BDDPVOU�UIF�TPJM�UZQF
�SPBE�
CBTF�EFQUI
�QBWFNFOU�NBUFSJBM
�QBWFNFOU�
UIJDLOFTT
�BOE�DMJNBUF�[POF�

Non-Divisible Load:�-BSHF�QJFDFT�PG�FRVJQNFOU�
PS�NBUFSJBMT�UIBU�DBOOPU�CF�GFBTJCMZ�EJWJEFE�JOUP�
TNBMMFS�JOEJWJEVBM�TIJQNFOUT��"MM�TUBUFT�JTTVF�
TQFDJBM�QFSNJUT�GPS�OPO�EJWJTJCMF�MPBET�UIBU�
XPVME�PUIFSXJTF�WJPMBUF�TUBUF�BOE�GFEFSBM�HSPTT�
WFIJDMF�XFJHIU
�BYMF�XFJHIU
�BOE�CSJEHF�GPSNVMB�
limits.
Operating Weight��5IF�BDUVBM�XFJHIU�PG�B�WFIJDMF�
at a particular time.
Overhead Costs��$PTUT�UIBU�WBSZ�JO�QSPQPSUJPO�
UP�UIF�PWFSBMM�MFWFM�PG�DPOTUSVDUJPO�BOE�
NBJOUFOBODF�BDUJWJUJFT�CVU�BSF�OPU�EJSFDUMZ�
BTTPDJBUFE�XJUI�TQFDJmD�QSPKFDUT��

3DVVHQJHU�&DU�(TXLYDOHQW��3&(�� A measure 
PG�SPBE�TQBDF�FGGFDUJWFMZ�PDDVQJFE�CZ�B�WFIJDMF�
PG�B�HJWFO�UZQF�VOEFS�HJWFO�UFSSBJO
�WFIJDMF�
NJY
�SPBE�UZQF
�BOE�DPOHFTUJPO�DPOEJUJPOT��
The reference unit is the standard passenger 
car operating under the conditions on the road 
DBUFHPSZ�JO�RVFTUJPO�

Registered Weight:�5IF�XFJHIU�UIBU�EFUFSNJOFT�
UIF�SFHJTUSBUJPO�GFF�QBJE�CZ�B�TJOHMF�VOJU�USVDL�PS�
B�USBDUPS��'PS�B�USBDUPS
�JU�JT�UZQJDBMMZ�UIF�IJHIFTU�
PG�UIBU�WFIJDMF�T�EFDMBSFE�XFJHIUT�

Revenue Attribution: The process of associating 
SFWFOVF�BNPVOUT�XJUI�UIF�DMBTTFT�PG�WFIJDMFT�
UIBU�QSPEVDF�UIF�SFWFOVFT�

Right of Way��5IF�TUSJQ�PG�MBOE
�QSPQFSUZ
�
PS�JOUFSFTU�UIFSFJO
�PWFS�XIJDI�B�IJHIXBZ�PS�
SPBEXBZ�JT�CVJMU�

Road Use Assessment Fee��*O�0SFHPO
�WFIJDMFT�
DBSSZJOH�OPO�EJWJTJCMF�MPBET�PWFS���
����
pounds on special permit pay a fee based 
PO�UIF�OVNCFS�PG�&4"-�NJMFT�GPS�UIF�USJQ�	TFF�
&RVJWBMFOU�4JOHMF�"YMF�-PBE
�

Social (or Indirect) Costs��$PTUT�UIBU�IJHIXBZ�
VTFST�JNQPTF�PO�PUIFS�VTFST�PS�PO�OPO�VTFST��
Costs typically included in this category are 
UIPTF�BTTPDJBUFE�XJUI�OPJTF
�BJS�BOE�XBUFS�
QPMMVUJPO
�USBGmD�DPOHFTUJPO
�BOE�JOKVSZ�BOE�
QSPQFSUZ�EBNBHF�EVF�UP�USBGmD�BDDJEFOUT��

Span: A section of a bridge.
State Highway System: Roads under the 
jurisdiction of the Oregon Department of 
Transportation.
Studded Tire��"�UJSF�XJUI�NFUBM�TUVET�JNCFEEFE�
in its tread for better traction on icy roads.
Tax Avoidance��5IF�MFHBM�BWPJEBODF�PG�B�UBY�PS�GFF��
Tax Evasion: The illegal failure to pay a tax or fee.
Truck:�"�HFOFSBM�UFSN�EFOPUJOH�B�NPUPS�WFIJDMF�
designed for transportation of goods. The 
UFSN�JODMVEFT�TJOHMF�VOJU�USVDLT�BOE�USVDL�
combinations.
User Charge��"�GFF
�UBY
�PS�DIBSHF�UIBU�JT�
imposed on facility users as a condition of usage.
User Revenues��)JHIXBZ�SFWFOVFT�SBJTFE�
through the imposition of user charges or fees.
9DOXH�3ULFLQJ: Prices set in proportion to the 
CFOFmUT�SFDFJWFE
�SBUIFS�UIBO�UIF�DPTU�PG�
production. 
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Vehicle Class��"OZ�HSPVQJOH�PG�WFIJDMFT�IBWJOH�
TJNJMBS�DIBSBDUFSJTUJDT�GPS�DPTU�BMMPDBUJPO
�
UBYBUJPO
�PS�PUIFS�QVSQPTFT��5IF�OVNCFS�PG�
WFIJDMF�DMBTTFT�VTFE�JO�B�DPTU�SFTQPOTJCJMJUZ�
	BMMPDBUJPO
�TUVEZ�XJMM�EFQFOE�PO�UIF�OFFET
�
QVSQPTF
�BOE�SFTPVSDFT�PG�UIF�TUVEZ��4JODF�UIF�
0SFHPO�XFJHIU�NJMF�UBY�SBUFT�BSF�HSBEVBUFE�JO�
�
����QPVOE�JODSFNFOUT
�UIF�0SFHPO�TUVEJFT�
IBWF�USBEJUJPOBMMZ�EJWJEFE�IFBWZ�WFIJDMFT�JOUP�
�
����QPVOE�HSPTT�XFJHIU�DMBTTFT��-JHIU�
	CBTJD
�WFIJDMFT�BSF�DPOTJEFSFE�BT�POF�DMBTT�
in the Oregon studies. Potential distinguishing 
DIBSBDUFSJTUJDT�JODMVEF�XFJHIU
�TJ[F
�OVNCFS�PG�
BYMFT
�UZQF�PG�GVFM
�UJNF�PG�PQFSBUJPO
�BOE�QMBDF�
of operation.
Vehicle Miles of Travel (VMT)��5IF�TVN�PWFS�
WFIJDMFT�PG�UIF�OVNCFS�PG�NJMFT�FBDI�WFIJDMF�
USBWFMT�XJUIJO�B�UJNF�QFSJPE�

Vehicle Registration Fees��'FFT�DIBSHFE�GPS�
CFJOH�BMMPXFE�UP�PQFSBUF�B�WFIJDMF�PO�QVCMJD�
roads.
Weight-Mile Tax��*O�0SFHPO
�DPNNFSDJBM�
WFIJDMFT�PWFS���
����QPVOET�QBZ�B�VTFS�GFF�
CBTFE�PO�UIF�OVNCFS�PG�NJMFT�USBWFMFE�PO�QVCMJD�
SPBET�XJUIJO�0SFHPO��5IF�QFS�NJMF�SBUF�JT�CBTFE�
PO�UIF�EFDMBSFE�XFJHIU�PG�UIF�WFIJDMF
�BOE�GPS�
WFIJDMFT�XFJHIJOH�PWFS���
����QPVOET
�UIF�
OVNCFS�PG�BYMFT��7FIJDMFT�QBZJOH�UIF�XFJHIU�
NJMF�UBY�BSF�FYFNQU�GSPN�UIF�VTF�GVFM�	EJFTFM
�UBY�
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1. SUMMARY

1.1 BACKGROUND
*O�UIF������0SFHPO�)JHIXBZ�$PTU�"MMPDBUJPO�
4UVEZ
�UIF�DPODFQU�PG�FGmDJFOU�GFF�CBTFE�DPTU�
BMMPDBUJPO�XBT�JOUSPEVDFE��*OTUFBE�PG�FTUJNBUJOH�
DPTUT�JNQPTFE�CZ�GPSFDBTUJOH�IJHIXBZ�BHFODZ�
expenditures and then allocating those 
FYQFDUFE�FYQFOEJUVSFT�UP�WFIJDMF�XFJHIU�
DMBTTFT
�UIF�FGmDJFOU�GFF�BQQSPBDI�GPSFDBTUT�
UIF�SFWFOVFT�UIBU�WFIJDMFT�JO�FBDI�XFJHIU�DMBTT�
XPVME�QBZ�JG�B�TFU�PG�SFWFOVF�JOTUSVNFOUT�XFSF�
UP�DIBSHF�FBDI�WFIJDMF�GPS�UIF�DPTUT�JU�JNQPTFT�
GPS�FBDI�NJMF�JU�USBWFMT
�HJWFO�UIF�UJNF�BOE�QMBDF�
PG�USBWFM�BOE�UIF�XFJHIU�BOE�PUIFS�DIBSBDUFSJTUJDT�
PG�UIF�WFIJDMF��

"T�JT�FNQIBTJ[FE�JO�UIF�QSFWJPVT�XPSL�PO�
FGmDJFOU�GFFT�GPS�UIF�0SFHPO�)JHIXBZ�$PTU�
"MMPDBUJPO�4UVEZ
�BO�FGmDJFOU�WFIJDMF�GFF�JT�BCPVU�
NPSF�UIBO�KVTU�QBZJOH�GPS�OFX�JOGSBTUSVDUVSF��"O�
FGmDJFOU�GFF�SFDPWFST�DPTUT�GSPN�VTFST�EJSFDUMZ��
Those costs relate to the maintenance and 
PQFSBUJPO�PG�FYJTUJOH�JOGSBTUSVDUVSF�BOE�TFSWJDFT
�
OFX�JOGSBTUSVDUVSF�OFFET�UIBU�SFTVMU�GSPN�
HSPXJOH�USBOTQPSUBUJPO�EFNBOE
�BOE�FWFO�UIF�
costs of pollution.
5IJT�JTTVF�QBQFS�BEESFTTFT�IPX�0SFHPO�NJHIU�
HP�BCPVU�EFNPOTUSBUJOH�B�QSPHSBN�UP�DPOWFSU�JUT�
)JHIXBZ�'VOE�SFWFOVF�JOTUSVNFOUT�UP�FGmDJFOU�
fee instruments. The state of Oregon has 
DPOTJEFSBCMF�IJTUPSZ�XJUI�UIF�JNQMFNFOUBUJPO�
of road use charging demonstration programs. 
The current status of the Road Usage Charge 
1JMPU�1SPHSBN
�BOE�UIF�IJTUPSZ�PG�SFMBUFE�FGGPSUT�
BSF�TVNNBSJ[FE�JO�UIF�0%05�SFQPSU�Road 
Usage Charge Pilot Program 2013 & Per-Mile 

Charge Policy in Oregon. Another important 
FGGPSU�XJUI�XIJDI�UIF�BVUIPST�BSF�EFFQMZ�GBNJMJBS�
is the 5SBGmD�$IPJDFT�4UVEZ�	B�WBSJBCMF�SBUF�SPBE�
DIBSHJOH�USJBM
�DPOEVDUFE�JO�4FBUUMF
�8"�JO�������
5PHFUIFS�UIFTF�UXP�FGGPSUT�DPOTUJUVUF�TJHOJmDBOU�
iMPDBMw�LOPXMFEHF�SFHBSEJOH�IPX�UP�FGGFDUJWFMZ�
design and implement road charging pilot 
projects.

1.2 WHY CONSIDER AN EFFICIENT 
(VARIABLE) FEE 
7BSJBCMF�QSJDJOH
�CBTFE�PO�QFBL�QFSJPET�PG�VTF
�
is a common form of pricing in other industries. 
*U�JT�VTFE�XIFO�DBQBDJUZ�JT�mYFE�JO�UIF�TIPSU�SVO
�
BOE�EFNBOE�nVDUVBUFT�TJHOJmDBOUMZ�CFUXFFO�UIF�
QFBL�BOE�PGG�QFBL�QFSJPET��#FGPSF�DFMM�QIPOFT
�
QIPOF�DPNQBOJFT�VTFE�QFBL�QFSJPE�QSJDJOH�UP�
encourage consumers to shift their use of the 
mYFE�DBQBDJUZ�PG�UIF�QIPOF�TZTUFN�UP�PGG�QFBL�
IPVST�	F�H�
�CZ�DIBSHJOH�MPXFS�SBUFT�FWFOJOHT�
BOE�XFFLFOET
��4PNF�FOFSHZ�VUJMJUJFT�VTF�QFBL�
pricing. So do theaters. Economists recommend 
congestion pricing of roads for the same reason 
QSJWBUF�mSNT�VTF�QFBL�QFSJPE�QSJDJOH��UP�VTF�
BWBJMBCMF�SFTPVSDFT�NPSF�FGmDJFOUMZ�

)PX�XPVME�TVDI�QSJDJOH�XPSL�GPS�SPBET �
*NBHJOF�UIBU�UIF�WFIJDMF�ZPV�ESJWF�DPVME�UFMM�B�
DPNQVUFS�XIBU�SPBE�JU�JT�PO
�BOE�BU�XIBU�UJNF�1 
Location and time correlate to the amount of 
congestion and delay you are experiencing. 
)JHIFS�	WBSJBCMF
�QSJDFT�EVSJOH�QFBL�QFSJPET�
XPVME�FODPVSBHF�ZPV
�PS�USBWFMFST�XJUI�MFTT�
QSFTTJOH�OFFET
�UP�TIJGU�UP�PUIFS�SPVUFT�PS�UJNFT��
5IBU�TZTUFN�IBT�NBOZ�BEWBOUBHFT��#Z�DIBSHJOH�
TFMFDUJWFMZ�BU�DFSUBJO�MPDBUJPOT�BOE�UJNFT
�POF�
DBO�JOnVFODF�UIF�BNPVOU�PG�DPOHFTUJPO�EVSJOH�
peak periods. Variable tolling could reduce 

UIF�JNNFEJBUF�OFFE�GPS�CVJMEJOH�OFX�IJHIXBZ�
DBQBDJUZ��#Z�LOPXJOH�XIFSF�QFPQMF�BSF�XJMMJOH�UP�
QBZ�UPMMT
�QMBOOFST�XPVME�IBWF�B�EJSFDU�NFBTVSF�
PG�XIFSF�UP�CVJME�NPSF�DBQBDJUZ��OBNFMZ
�XIFSF�
ESJWFST�BSF�XJMMJOH�UP�QBZ�IJHI�UPMMT�CFDBVTF�
UIF�USBWFM�JT�TP�JNQPSUBOU�UP�UIFN��8IFO�UIPTF�
TJHOBMT�TVHHFTUFE�UIBU�OFX�DBQBDJUZ�XPVME�CF�
CFOFmDJBM
�UIF�BDDVNVMBUFE�UPMM�SFWFOVFT�XPVME�
QSPWJEF�NPOFZ�UP�QBZ�GPS�UIPTF�JNQSPWFNFOUT��
'BJSOFTT�DPVME�BMTP�CF�JNQSPWFE
�BT�SFWFOVF�
JT�DPMMFDUFE�GSPN�UIPTF�XIP�CVSEFO�DBQBDJUZ�
directly. 
5IF�DVSSFOU�USBOTQPSUBUJPO�TZTUFN�JT�mOBODFE�
UISPVHI�B�DPNCJOBUJPO�PG�VTF�SFMBUFE�UBYFT�BOE�
GFFT
�BOE�CSPBE�UBYJOH�JOTUSVNFOUT�UIBU�IBWF�
MJUUMF�SFMBUJPOTIJQ�XJUI�USBOTQPSUBUJPO�TZTUFN�VTF��
.PTU�FYJTUJOH�VTF�GFFT�BSF�TDBMFE�UP�SFDPWFS�
TPNF�TFU�PG�DPTUT�CZ�BQQMZJOH�BO�BWFSBHF�
charge to all similar users. The fuel tax is an 
FYBNQMF�XIFSF�UIF�DPTU�UP�UIF�DPOTVNFS�PG�GVFM�
JT�BO�BWFSBHF�DPTU�UBY�PO�GVFM�CZ�WPMVNF��

#VU�JO�SFBMJUZ
�UIF�DPTUT�JNQPTFE�CZ�VTFST�WBSZ�
DPOTJEFSBCMZ�PWFS�UJNF�BOE�TQBDF��5IF�QSFNJTF�
PG�DPOHFTUJPO�CBTFE�UPMMJOH�	BMTP�DBMMFE�QFBL�
QFSJPE�PS�WBSJBCMF�QSJDJOH�PS�UPMMJOH
�JT�UIBU�UIJT�
JODPSSFDU�QSJDJOH�MFBET�UP�BO�PWFS�DPOTVNQUJPO�
PG�DFSUBJO�UZQFT�PG�USBOTQPSUBUJPO�TFSWJDFT�	J�F�
�
DPOHFTUJPO
�BOE�BO�VOEFS�DPOTVNQUJPO�PG�
PUIFS�USBOTQPSUBUJPO�TFSWJDFT��$PSSFDU�QSJDJOH�
DBO�SFEVDF�UIJT�QSPCMFN��$POWFOUJPOBM�SPBE�
mOBODF�FYBDFSCBUFT�SBUIFS�UIBO�BNFMJPSBUFT�UIF�
QSPCMFN��"�MPX�DIBSHF�PO�BMM�NJMFBHF�BMMPXT�
FYDFTTJWF�DPOHFTUJPO�EVSJOH�QFBL�QFSJPET�

While the congestion prompts road authorities 
UP�CVJME�OFX�DBQBDJUZ
�UIF�MPX�DIBSHFT�DBOOPU�
DPWFS�UIF�DPTUT��

1It should be noted that variable pricing does not necessarily involve tolls that dynamically respond to road conditions within very short time intervals. Variable toll rates can be time varying according to a set schedule so that road users have certainty 
about the costs they will encounter.
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*G�mOBODJOH�PG�IJHIXBZT�UISPVHI�SPBE�VTF�
charges is to become a more generally usable 
BQQSPBDI�JU�XPVME�OFFE�UP�CF�SFTQPOTJWF�UP�B�
EZOBNJD�TFU�PG�QFSGPSNBODF�BOE�JOWFTUNFOU�
conditions:

 ඵ 5PMMT�BSF�MFWJFE�PO�FYJTUJOH�DBQBDJUZ�CBTFE�PO�
UIF�DPTUT�UIF�VTFS�JNQPTFT��"T�WFIJDMF�VTF�
in a corridor increases so do the toll rates; 
XIJDI�NBOBHFT�HSPXUI�JO�DPOHFTUJPO�

 ඵ 3FWFOVFT�BDDSVF�PWFS�UJNF�BOE�DBQBDJUZ�
JT�BEEFE�XIFSF�BOE�XIFO�SFWFOVFT�BSF�
TVGmDJFOU�UP�KVTUJGZ�JOWFTUNFOUT�

 ඵ $PTU�CBTFE�UPMM�SBUFT�DBO�CF�MPXFS�BGUFS�
capacity is added since the tolls are not 
EFTJHOFE�UP�NFFU�B�SFWFOVF�UBSHFU�

 ඵ "MUFSOBUJWF�SPVUFT�BMTP�IBWF�DPTU�CBTFE�UPMMT�
BOE�TP�EJWFSTJPO�JT�NJOJNJ[FE�BOE�SFWFOVF�
yield is easier to predict.

 ඵ The entire enterprise is a sound platform for 
MPOH�UFSN�JOWFTUNFOU�BOE�HSPXUI�

1.3 OPPORTUNITY FOR GAINS, BUT 
QUESTIONS REMAIN
5IF�QSPNJTF�PG�BO�FGmDJFOU�SPBE�VTF�GFF�JT�UIBU�
NBOZ�PG�UIF�NPTU�EJGmDVMU�BTQFDUT�PG�TVSGBDF�
USBOTQPSUBUJPO�NBOBHFNFOU�BSF�JNQSPWFE�
considerably. These management challenges 
SFMBUF�UP�DPTU�SFDPWFSZ
�GBJSOFTT
�BOE�QPMMVUJPO�
and congestion externalities. Each of these can 
CF�JNQSPWFE�VQPO�UISPVHI�UIF�JNQMFNFOUBUJPO�
PG�SPBE�VTBHF�GFFT�UIBU��
�NPSF�DMPTFMZ�SFnFDU�
UIF�DPTUT�UIBU�VTFST�JNQPTF�BOE��
�GBDJMJUBUF�
better asset management practices amongst 
road authorities. 

The potential for gains is considerable. An 
FTUJNBUF�XBT�EFWFMPQFE�PG�UIF�CFOFmUT�GSPN�
JNQMFNFOUBUJPO�CBTFE�PO�HFOFSBMJ[BUJPO�PG�
SFTVMUT�GSPN�UIF�5SBGmD�$IPJDFT�4UVEZ�JO�4FBUUMF��
5IF�EJSFDU�CFOFmUT�UP�USBOTQPSUBUJPO�TZTUFN�
VTFST�UIBU�SFTVMU�GSPN�B�OFUXPSL�BQQMJDBUJPO�PG�
SPBE�QSJDJOH�BSF�TJ[BCMF
�BOE�EPNJOBUFE�CZ�UIF�
WBMVF�PG�USBWFM�UJNF�TBWJOHT�CFOFmUT��5IFTF�BSF�
BO�FTUJNBUF�PG�UIF�TPDJBM�XFMGBSF
�PS�iFGmDJFODZw
�
CFOFmUT�BTTPDJBUFE�XJUI�UIF�DPSSFDU�QSJDJOH�PG�
congested roads. 
5IF�FTUJNBUF�GPS�UIF�QSFTFOU�WBMVF�PG�UIF�
UJNF�TBWJOHT�CFOFmUT�JT�XFMM�PWFS�����CJMMJPO
�
XJUI�UPUBM�JNQMFNFOUBUJPO�BOE�PQFSBUJOH�DPTUT�
PG�BQQSPYJNBUFMZ������CJMMJPO��5IF�OFU�QSFTFOU�
WBMVF�	CFOFmUT�MFTT�DPTUT
�PG�UIF�CFOFmUT�UP�
TPDJFUZ�GSPN�JNQMFNFOUBUJPO�PG�UIJT�OFUXPSL�
XJEF�TDFOBSJP�PG�SPBE�QSJDJOH�JT�FTUJNBUFE�JO�UIF�
SBOHF�PG�����CJMMJPO��0WFS�UIF�JNQMFNFOUBUJPO�
QFSJPE�GPS�UIJT�TDFOBSJP�UIF�QSFTFOU�WBMVF�PG�UPMM�
SFWFOVFT�JT�FTUJNBUFE�BU�����CJMMJPO�

&WFO�BT�MPOH�UFSN�CFOFmUT�GSPN�BO�FGmDJFOU�
fee program are clear and large in scale the 
challenges in implementing such a program 
are many. Such a fee program represents a 
MBSHF�TDBMF�DIBOHF�GSPN�FYJTUJOH�QPMJDZ�BOE�
XPVME�JOWPMWF�EJTSVQUJWF�USBOTGPSNBUJPO�GPS�NBOZ�
aspects of surface transportation management 
and operations. 

1.3.1 How will driving behavior change

0OF�PG�UIF�NPTU�JNQPSUBOU�RVFTUJPOT�B�WBSJBCMF�
GFF�EFNPOTUSBUJPO�QSPKFDU�DBO�BEESFTT�JT�IPX�
ESJWFST�XJMM�SFTQPOE�UP�UIF�GFF�TUSVDUVSF��5IF�
NBOZ�FGmDJFODZ�BSHVNFOUT�JO�GBWPS�PG�WBSJBCMF�
SPBE�DIBSHFT�EFQFOE�VQPO�ESJWFS�T�BCJMJUJFT�UP�
TVCTUJUVUF�MPXFS�DPTU�	JO�UFSNT�PG�TPDJBM�DPTUT�PG�

DPOHFTUJPO�BOE�PUIFSXJTF�CVSEFOJOH�UIF�SPBE�
TZTUFN
�CFIBWJPS�GPS�IJHIFS�DPTU�CFIBWJPS��5IF�
theory is strong and supported by considerable 
empirical results but understanding details 
PG�ESJWFS�SFTQPOTF�JT�JNQPSUBOU�GPS�EFTJHOJOH�
systems that best meet consumer and road 
operator needs. 

1.3.2 What about the technology?

0UIFS�RVFTUJPOT�SFMBUF�UP�UIF�UFDIOPMPHZ�UIBU�
XPVME�CF�OFFEFE�UP�TVQQPSU�UIF�QSPHSBN��
Choosing a technology that must endure into 
the future is a challenging exercise. Many efforts 
to procure technical systems for demanding 
FOUFSQSJTFT�GPDVT�PO�GVODUJPOBM�SFRVJSFNFOUT�
SBUIFS�UIBO�UFDIOJDBM�TQFDJmDBUJPOT��5IJT�BMMPXT�
NBOBHJOH�PSHBOJ[BUJPOT�UP�CF�DMFBS�BCPVU�UIFJS�
OFFET�XJUIPVU�EJDUBUJOH�TQFDJmD�UFDIOJDBM�EFUBJMT�
UP�UIF�NBSLFU�GPS�UFDIOJDBM�TPMVUJPOT��5IJT�XBT�
UIF�HFOFSBM�BQQSPBDI�UBLFO�UIF�5SBGmD�$IPJDFT�
4UVEZ�JO�4FBUUMF�	B�TNBMMFS�TDBMF�QJMPU�FGGPSU
�BOE�
XBT�BMTP�HFOFSBMMZ�FNQMPZFE�JO�UIF�DBTF�PG�UIF�
0SFHPO�3PBE�6TBHF�$IBSHF�1SPHSBN�	B�MBSHFS�
TDBMF�FBSMZ�WPMVOUBSZ�PQU�JO�JNQMFNFOUBUJPO
��
4PNF�TQFDJmD�UFDIOJDBM�BTQFDUT�PG�B�GFF�TZTUFN�
operation are discussed in more detail later in 
this paper. 

1.3.3 How might privacy be addressed? 

Information systems are becoming increasingly 
DPNQMFY��"T�JOGPSNBUJPO�JT�DPMMFDUFE
�TUPSFE�
BOE�VTFE�JO�NPSF�BOE�NPSF�CFOFmDJBM�XBZT
�
UIFSF�BSF�BMTP�JODSFBTJOH�DPODFSOT�PWFS�IPX�
JOGPSNBUJPO�UIBU�NJHIU�CF�DPOTJEFSFE�iQSJWBUFw�JT�
managed and protected against malicious use. 
3PBE�UPMMJOH�TZTUFNT�XJUI�BVUPNBUFE�
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tolling transactions that associate the use of 
SPBET�XJUI�BO�BDDPVOU�IPMEFS�BSF�KVTU�POF�
BTQFDU�PG�MJGF�UIBU�SBJTF�JTTVFT�PG�QSJWBDZ�
protection in the minds of consumers. A road 
tolling system that collects and stores detailed 
information about a large extent of the roads 
WJTJUFE�CZ�BMM�SPBE�VTFST�JT�CZ�FYUFOTJPO�B�MBSHFS�
source of the same kinds of concerns. 
5IF�GBDU�JT�UIBU�B�SPBE�UPMMJOH�TZTUFN
�MJLF�UIF�
one that might be used in the operation of 
UIJT�EFNPOTUSBUJPO
�DPMMFDUT�FYUFOTJWF�BOE�
EFUBJMFE�JOGPSNBUJPO�BCPVU�JOEJWJEVBM�VTFST�
BOE�UIFJS�USBWFM�CFIBWJPS��*U�JT�JNQPTTJCMF�UP�
imagine such a system being put into operation 
XJUIPVU�TJHOJmDBOU�TBGFHVBSET�JO�QMBDF�UP�
secure personal information. There are many 
XBZT�UP�QSPUFDU�UIF�QSJWBDZ�PG�JOEJWJEVBMT�BOE�
UP�JOGPSN�UIFN�PG�XIBU�EBUB�BSF�DPMMFDUFE�BOE�
IPX�UIF�UPMMJOH�BHFODZ�BOE�JUT�DPOUSBDUPST�XJMM�
VTF�UIFN��8JUI�QSPQFS�QMBOOJOH
�FEVDBUJPO
�
BOE�UFDIOPMPHZ
�UIF�QSPUFDUJPO�PG�QSJWBDZ�OFFE�
not be a major roadblock to the successful 
implementation of congestion pricing systems.

1.3.4 What about fairness?

The primary arguments for road pricing are 
BCPVU�JNQSPWJOH�FGmDJFODZ�BOE�JOWFTUNFOU�
QPMJDZ��:FU�NBOZ�QFPQMF�XJMM�XPOEFS�JG�
JNQSPWFNFOUT�JO�FGmDJFODZ�XJMM�DPNF�BU�UIF�
FYQFOTF�PG�DPNQSPNJTFT�JO�GBJSOFTT��8IFOFWFS�
QPMJDJFT�DIBOHF
�JU�DSFBUFT�QPUFOUJBM�XJOOFST�
BOE�MPTFST
�BOE�UIJT�XPVME�CF�OP�MFTT�USVF�PG�
DPOHFTUJPO�QSJDJOH�PG�B�SFHJPO�T�SPBEXBZT��
5SBOTQPSUBUJPO�TFSWJDFT�BSF�DFOUSBM�GFBUVSFT�PG�
B�SFHJPOBM�FDPOPNZ��$POTFRVFOUMZ
�B�DIBOHF�
JO�UIF�QSJDJOH�PG�IJHIXBZ�TFSWJDFT�XJMM�IBWF�B�
mixture of good and bad impacts on certain 

UZQFT�PG�USBWFMFST
�BOE�PO�CVTJOFTTFT�BOE�
residents in subareas of the region.
1SPTQFDUJWFMZ�KVEHJOH�UIF�GBJSOFTT�PG�B�QPMJDZ�
JT�DPNQMFY�BU�CFTU
�JT�TVCKFDUJWF
�BOE�JOWPMWFT�
considerable uncertainty. Yet potential issues 
BSPVOE�UIF�EJTUSJCVUJPO�PG�DPTUT�BOE�CFOFmUT�
cannot simply be ignored. 
Implementing congestion pricing means 
USBWFMFST�VTJOH�DPOHFTUFE�GBDJMJUJFT�EVSJOH�UIF�
QFBL�QFSJPE�XJMM�GBDF�HSFBUFS�PVU�PG�QPDLFU�DPTUT�
than they currently pay through the gasoline tax 
BMPOF��0GG�QFBL�BOE�OJHIU�DIBSHFT
�PO�UIF�PUIFS�
IBOE�MJLFMZ�DPVME�CF�MFTT�UIBO�UIFZ�BSF�XJUIPVU�
DPOHFTUJPO�QSJDJOH�JG�QSJDJOH�XFSF�JNQMFNFOUFE�
CSPBEMZ�FOPVHI�UP�QFSNJU�BWFSBHF�HBTPMJOF�
taxes to be reduced or eliminated.

1.4 BUILDING ON CURRENT EFFORTS
Oregon is currently implementing a Road 
6TBHF�$IBSHF�1JMPU�1SPHSBN��XIJDI�XJMM�QSPWJEF�
essential insights into many important topics 
SFMFWBOU�UP�UIF�EFTJHO�BOE�JNQMFNFOUBUJPO�PG�B�
WBSJBCMF�SBUF�QJMPU�QSPKFDU��5IF�JNQMFNFOUBUJPO�PG�
B�WBSJBCMF�SBUF�QJMPU�QSPKFDU�OFFET�UP�CF�EJTUJODU�
from the Road Usage Charge Pilot Program but 
BMTP�UBLF�BEWBOUBHF�PG�PQQPSUVOJUJFT�UP�CVJME�PO�
the systems and practice put in place to support 
that program. The goal should be to build on 
TVDDFTT�CVU�OPU�JOUFSGFSF�XJUI
�PS�DPNQMJDBUF
�
the ongoing implementation of an operational 
QSPHSBN��5IF�QSJNBSZ�EJGGFSFODFT�CFUXFFO�
WBSJBCMF�GFFT�BOE�UIFJS�nBU�SBUF�DPVTJOT�BSF�UIF�
OFFE�UP�SFUBJO�TVGmDJFOU�TQBUJBM�BOE�UFNQPSBM�
EFUBJMT�BCPVU�WFIJDMF�VTF�JO�PSEFS�UP�TUSVDUVSF�
B�SFWFOVF�DPMMFDUJPO�QSPHSBN�UIBU�JNQMFNFOUT�
UIF�WBSJBCMF�GFF��"MUIPVHI�FBSMZ�XPSL�PO�NJMFBHF�

GFFT�BUUFNQUFE�UP�EFTJHO�PQUJPOT�UIBU�XPVME�
OPU�SFRVJSF�UIF�VTF�PG�WFIJDMF�QPTJUJPOJOH�
UFDIOPMPHZ
�JU�UVSOT�PVU�UIBU�TQBUJBM�EFUBJMT�BSF�
OFFEFE�JO�PSEFS�UP�FGmDJFOUMZ�BOE�BDDVSBUFMZ�
BENJOJTUFS�B�TJNQMF�nBU�SBUF�GFF�QSPHSBN��

1.4.1 Road Usage Charge Pilot

"O�FYBNJOBUJPO�PG�UIF�PQFSBUJOH�SFRVJSFNFOUT�
for the Oregon Road Usage Charge Pilot 
Program reinforces this basic understanding. 
#PUI�UIF�4ZTUFN�3FRVJSFNFOUT�4QFDJmDBUJPOT�
	����
�BOE�UIF�0QFO�4ZTUFN�"SDIJUFDUVSF�.PEFM�
	����
�DMFBSMZ�QSPWJEF�GPS�B�TFU�PG�UFDIOJDBM�BOE�
BENJOJTUSBUJWF�TZTUFNT�UIBU�TVQQPSU�BO�FWPMVUJPO�
in charging policy that includes the potential 
GPS�GFFT�UIBU�WBSZ�CZ�UJNF�PG�EBZ
�MPDBUJPO
�BOE�
WFIJDMF�DIBSBDUFSJTUJDT�

5IF�TJHOJmDBOU�BEWBOUBHF�PG�UIJT�DPNQBUJCJMJUZ�
CFUXFFO�UIF�WBSJBCMF�GFFT�PG�BO�FGmDJFOU�GFF�
system and the systems that are to be used 
GPS�nBU�SBUF�NJMFBHF�GFFT�BSF�GBJSMZ�PCWJPVT��"�
TJOHMF�CBDL�PGmDF�BOE�UFDIOJDBM�QMBUGPSN�PGGFST�
DPOTJEFSBCMF�DPTU�TBWJOHT�XJUI�SFTQFDU�UP�
CPUI�FWFOUVBM�SFWFOVF�PQFSBUJPOT�BOE�GPS�UIF�
implementation of pilot studies and trials. 
Road management and surface transportation 
policy do not exist in isolation from other aspects 
of urban systems management. It is therefor 
JNQPSUBOU�UP�DPOTJEFS�BO�FGmDJFOU�SPBE�VTBHF�
fee program in light of a range of other policy 
JOUFSFTUT�BOE�PCKFDUJWFT��4PNF�PG�UIFTF�BSF�
EJTDVTTFE�JO�UIJT�QBQFS
�CVU�BMM�PG�UIFTF�DBO�CF�
FWBMVBUFE�GVSUIFS�BT�B�SFTVMU�PG�B�QJMPU�QSPKFDU�
implementation.
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1.4.2 State Land Use Objectives

$PNQVUFS�TJNVMBUJPOT�PG�DPNQSFIFOTJWF�
DPOHFTUJPO�QSJDJOH�QPMJDZ�IBWF�EFNPOTUSBUFE�
UIBU�B�DPNQSFIFOTJWFMZ�BQQMJFE�DPOHFTUJPO�
QSJDJOH�TZTUFN�DBO�GBWPS�UIF�$#%�BOE�
NBKPS�DFOUFST
�BOE�EJTDPVSBHFT�EJGGVTFE�
TVCVSCBOJ[BUJPO�PG�FDPOPNJD�BDUJWJUZ��)PXFWFS
�
TVDI�TJNVMBUJPOT�BSF�OFDFTTBSJMZ�WFSZ�BCTUSBDU
�
BOE�NBZ�PS�NBZ�OPU�GBJUIGVMMZ�DBQUVSF�UIF�SFBM�
XPSME�SFTQPOTF�UP�DPOHFTUJPO�QSJDJOH�

1.4.3 Oregon Sustainable Transportation 
Initiative and GHG goals

"O�FGmDJFOU�SPBE�VTF�GFF�JT�VOJRVFMZ�TVJUFE�
to support the major goals of the Oregon 
4VTUBJOBCMF�5SBOTQPSUBUJPO�*OJUJBUJWF��5IF�SFBTPO�
JT�UIBU�BO�FGmDJFOU�GFF�GPS�SPBE�VTF�XJMM�IBWF�
CSPBE�FGGFDUT�PO�IPX�VSCBO�TZTUFNT�JOUFSBDU�
XJUI�FBDI�PUIFS��"T�B�TUBSUJOH�QPJOU�BO�FGmDJFOU�
fee addresses reoccurring congestion on 
NBKPS�SPBEXBZT��-FTT�DPOHFTUJPO�SFTVMUT�JO�
USBWFM�UJNF�TBWJOHT�UIBU�HFU�DBQJUBMJ[FE�JO�UIF�
broader economy. The production possibilities 
GPS�UIF�0SFHPO�FDPOPNZ�BSF�UIVT�JNQSPWFE��
5IF�JNQSPWFE�QFSGPSNBODF�PG�UIF�VSCBO�
SPBE�OFUXPSL�BMTP�SFEVDFT�HSFFOIPVTF�HBT�
emissions as moderate speeds are maintained 
FWFO�EVSJOH�QFBL�USBWFM�QFSJPET��*O�BEEJUJPO
�
BT�EJTDVTTFE�BCPWF
�BO�FGmDJFOU�USBOTQPSUBUJPO�
GFF�XJMM�JOnVFODF�UIF�TQBUJBM�QBUUFSO�PG�UIF�
economy and naturally support more compact 
VTF�PG�EFTJSBCMF�VSCBO�MBOE�XJUIPVU�SFTPSUJOH�
UP�SFHVMBUPSZ�BQQSPBDIFT�UIBU�DBO�CF�PWFSMZ�
QSFTDSJQUJWF�PS�DSVEFMZ�BQQMJFE�

1.5 DEMONSTRATING AN EFFICIENT ROAD 
USE FEE
5P�EFNPOTUSBUF�UIF�PQFSBUJPO�PG�BO�FGmDJFOU�
SPBE�VTF�GFF�JU�JT�FOWJTJPOFE�UIBU�B�HSPVQ�PG�
QBSUJDJQBOUT�XJMM�CF�SFDSVJUFE�GSPN�UIF�QPQVMBUJPO�
PG�0SFHPO�SFTJEFOUT��5IFTF�QBSUJDJQBOUT�XJMM�
IBWF�UIFJS�WFIJDMFT�FRVJQQFE�XJUI�NJMFBHF�
GFF�NFUFSJOH�EFWJDFT�GPS�UIF�EVSBUJPO�PG�UIF�
EFNPOTUSBUJPO��1BSUJDJQBOUT�XJMM�ESJWF�OPSNBMMZ�
during a baseline data collection period. 
5IJT�CBTFMJOF�QFSJPE�XJMM�FTUBCMJTI�UIF�ESJWJOH�
patterns for each household. During the 
experimental period of the demonstration 
QSPKFDU�UIF�QBSUJDJQBOUT�XJMM�CF�FYQPTFE�UP�UIF�
FGmDJFOU�GFF��"MM�UIF�NBKPS�PQFSBUJPOT�BTQFDUT�
PG�BO�BDUVBM�NJMFBHF�GFF�XJMM�CF�JNQMFNFOUFE�
BOE�UFTUFE�JODMVEJOH
�UIF�CBDL�PGmDF�GVODUJPOT
�
QBZNFOU�QSPDFTTJOH
�BOE�DVTUPNFS�TFSWJDFT��
Many of these functions are already in operation 
to support the Oregon Road Usage Charge 
QSPHSBN��1BSUJDJQBUJOH�IPVTFIPMET�XJMM�OPU�CF�
BTLFE�UP�QBZ�UIF�GFF�PVU�PG�UIFJS�PXO�QPDLFUT
�
CVU�UIFZ�NVTU�BMTP�GBDF�BO�BDUVBM�JODFOUJWF�UP�
BMJHO�UIFJS�ESJWJOH�CFIBWJPS�XJUI�UIF�IZQPUIFUJDBM�
mileage fee charges. To accomplish this 
PCKFDUJWF�UIF�QSPKFDU�XJMM�QSPWJEF�QBSUJDJQBUJOH�
IPVTFIPMET�XJUI�B�USBWFM�CVEHFU�BDDPVOU�PVU�
PG�XIJDI�NJMFBHF�GFFT�XJMM�CF�EFEVDUFE��5IF�
JODFOUJWF�JT�SFBMJ[FE�CFDBVTF�QBSUJDJQBUJOH�
IPVTFIPMET�BSF�BMMPXFE�UP�LFFQ�XIBUFWFS�
balance remains in their account at the end of 
the experimental period.
4VDI�B�EFNPOTUSBUJPO�BMMPXT�GPS�B�SJDI�
FWBMVBUJPO�PG�ESJWFS�CFIBWJPS
�TVQQPSU�UIF�
FTUJNBUJPO�PG�SFWFOVF�ZJFMET�GSPN�BMUFSOBUF�
NJMFBHF�GFF�QPMJDJFT
�UFTUT�UIF�PQFSBUJPOT�

of the set of systems design to support 
JNQMFNFOUBUJPO
�QFSNJUT�UIF�FYBNJOBUJPO�PG�
IPX�MPDBM�PQUJPO�UBYFT�DPVME�HFU�JODMVEFE�JO�B�
NJMFBHF�GFF
�BOE�UFTUT�BSF�SBOHF�PG�JNQPSUBOU�
UPQJDT�	F�H��QSJWBDZ
�FRVJUZ
�UIBU�SFMBUF�UP�QPMJDZ��
A successful implementation of a demonstration 
project such as this adds considerably to 
UIF�JOWFOUPSZ�PG�LOPXMFEHF�BCPVU�NJMFBHF�
GFF�WJBCJMJUZ�BOE�EFTJHO�BOE�TIPVME�CF�PG�
interest to a broad set of stakeholders and 
MFWFMT�PG�HPWFSONFOUBM�NBOBHFNFOU��5IF�
technology being deployed for the Oregon Road 
Usage Charge Program meets all the basic 
SFRVJSFNFOUT�GPS�B�WBSJBCMF�GFF�QJMPU�QSPHSBN��
Building on the implementation of the Road 
Use Charge Program represents a prudent 
approach to planning for the technical systems 
PG�B�WBSJBCMF�SBUF�GFF�QSPHSBN�BT�UIFTF�UFDIOJDBM�
TZTUFNT�XJMM�CF�QSPWFO�BOE�JNQSPWFE�BT�B�SFTVMU�
PG�BO�FYUFOTJWF�USJBM�JNQMFNFOUBUJPO�QFSJPE�

1.5.1 Technology and Experimental Design

4UBOEBSE�QSBDUJDF�JO�FMFDUSPOJD�UPMMJOH�JOWPMWFT�
UIF�VTF�PG�SFMBUJWFMZ�TJNQMF�JO�WFIJDMF�SBEJP�UBHT
�
PS�USBOTQPOEFST�	F�H�
�'BT5SBL�PS�&�;�1BTT
��5IF�
SBEJP�UBHT�DPOUBJO�B�VOJRVF�FMFDUSPOJD�TJHOBUVSF�
UIBU�JT�DPNNVOJDBUFE�UP�SPBETJEF�FRVJQNFOU�BT�
UIF�FRVJQQFE�WFIJDMF�ESJWFT�CZ��5IJT�FMFDUSPOJD�
toll collection approach has been used 
TVDDFTTGVMMZ�TJODF�JU�XBT�mSTU�JOUSPEVDFE�JO�UIF�
MBUF�����T��"O�FGmDJFOU�SPBE�VTF�GFF�QSPHSBN�
XPVME�SFRVJSF�UIBU�WFIJDMFT�CF�MPDBUFE�JO�TQBDF�
BOE�UJNF�TP�UIF�GFF�DBO�BMTP�WFSZ�BDSPTT�UIFTF�
dimensions. The technical implications of these 
SFRVJSFNFOUT�BSF�EJTDVTTFE�JO�UIF�CPEZ�PG�UIF�
paper.
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The dominant feature of the proposed 
EFNPOTUSBUJPO�QSPKFDU�JT�UIBU�JU�XJMM�NBLF�VTF�PG�
WPMVOUFFS�QBSUJDJQBOUT�JO�PSEFS�UP�UFTU�B�GVMM�SBOHF�
PG�JNQPSUBOU�BTQFDUT�PG�BO�BDUVBM�FGmDJFOU�SPBE�
use fee implementation. This is in contrast to 
some kinds of technical demonstration that are 
JOUFOEFE�UP�QSPWF�PVU�OFX�UFDIOJDBM�TZTUFN
�
PGUFO�JOWPMWJOH�UFTU�GBDJMJUJFT�BOE�UFDIOJDJBOT�BOE�
test professionals.
Demonstration projects that aim to understand 
DPOTVNFS�CFIBWJPS�NVTU�BMTP�BEIFSF�UP�
TDJFOUJmD�TUBOEBSET�	FYQFSJNFOUBM�EFTJHOT
�UIBU�
BMMPX�GPS�VTFGVM�BOBMZTJT�UP�CF�QFSGPSNFE�BU�UIF�
conclusion of the study operation.

1.5.2 Geography

5IF�HFPHSBQIJD�MPDVT�PG�BO�FGmDJFOU�GFF�QJMPU�
QSPHSBN�XPVME�GPMMPX�GSPN�UIF�GFF�TUSVDUVSF�
UIBU�JT�FNQMPZFE��"T�WBSJBCMF�GFFT�GPS�SPBE�
VTF�CZ�UJNF�PG�EBZ�BOE�MPDBUJPO�XJMM�CF�B�MBSHF�
DPNQPOFOU�PG�UIF�FGmDJFOU�GFF
�JUT�EFNPOTUSBUJPO�
XJMM�SFRVJSF�B�MPDBUJPO�UIBU�DVSSFOUMZ�FYQFSJFODFT�
some considerable congestion of the road 
TZTUFN��0UIFS�GBDUPST�UIBU�NJHIU�JOnVFODF�UIF�
location of a demonstration include the budget 
BWBJMBCMF�UP�DPWFS�B�MBSHFS�PS�TNBMMFS�FYUFOU�PG�
UIF�SPBE�OFUXPSL�BOE�JUT�VTFST��#VEHFU�GPS�TVDI�
B�EFNPOTUSBUJPO�XJMM�CF�ESJWFO�CZ�QBSUJDJQBOU�
DPTUT�	SFDSVJUNFOU
�NBOBHFNFOU
�FRVJQNFOU
�
BOE�FOEPXNFOU
�BOE�XJMM�CF�TPNFXIBU�MJOFBS�
XJUI�UIF�OVNCFS�PG�QBSUJDJQBOUT��5P�UIF�FYUFOU�
that sub categories of participants are to be 
FYBNJOFE�JOEFQFOEFOUMZ�UIF�TBNQMF�TJ[F�
SFRVJSFNFOUT�XJMM�JODSFBTF�XIJDI�NBZ�MJNJU�UIF�
geographic extent of the experiment. Three 
BTQFDUT�PG�HFPHSBQIZ�BSF�DPWFSFE�JO�UIF�QBQFS
�
NJMFBHF�GFF�DPWFSBHF
�SPBE�OFUXPSL�EFUBJMT
�BOE�
the geography of participant recruitment.

1.5.3 Management and Budget

"�WBSJBCMF�SBUF�SPBE�GFF�QJMPU�QSPKFDU�XJMM�CF�
B�DPNQMFY�VOEFSUBLJOH�BOE�SFRVJSF�B�TUSPOH�
operational partnership from key stakeholders. 
These key stakeholders include Metropolitan 
1MBOOJOH�0SHBOJ[BUJPOT
�WBSJPVT�EFQBSUNFOUT�
PG�UIF�4UBUF�PG�0SFHPO�	BU�B�NJOJNVN�0%05�
but possibly including other departments 
SFTQPOTJCMF�GPS�SFWFOVF�DPMMFDUJPO
�WFIJDMF�
MJDFOTJOH
�BOE�FOGPSDFNFOU

�BOE�UIF�'FEFSBM�
)JHIXBZ�"ENJOJTUSBUJPO��*U�JT�BMTP�USVF�UIBU�UIF�
PQFSBUJPO�PG�B�WBSJBCMF�GFF�EFNPOTUSBUJPO�XJMM�
SFRVJSF�UIF�QBSUOFSTIJQ�UP�CF�FYUFOEFE�UP�QSJWBUF�
WFOEPST�JO�PSEFS�UP�HFU�UIF�CFTU�WBMVF�GSPN�UIF�
QSPHSBN�PQFSBUJPO��5IF�LFZ�UP�UIF�FGGFDUJWF�
NBOBHFNFOU�PG�WFOEPS�QBSUJDJQBUJPO�JT�B�DMFBS�
EJWJTJPO�PG�SFTQPOTJCJMJUJFT�UIBU�JT�HVJEFE�CZ�UIF�
particular strengths of each party. 
5IF�MBSHFTU�DPTUT�GPS�BO�FGmDJFOU�GFF�QJMPU�
project are likely the costs to implement the 
UFDIOJDBM�TZTUFNT�UIBU�MFWZ�DIBSHFT�BOE�
DPMMFDU�CFIBWJPSBM�EBUB��0ODF�BHBJO�JU�JT�XPSUI�
pointing out that building on the approaches 
taken for the Oregon Road Usage Charge 
1SPHSBN�DBO�ZJFME�TJHOJmDBOU�DPTU�BEWBOUBHFT�
PWFS�EFTJHOJOH�B�TZTUFN�GSPN�UIF�HSPVOE�
VQ��0UIFS�DPTUT�BTTPDJBUFE�XJUI�B�CFIBWJPS�
experiment might include higher costs for 
QBSUJDJQBOU�NBOBHFNFOU
�GVOEJOH�USBWFM�
FOEPXNFOU�BDDPVOUT�	TIPVME�UIJT�CF�JODMVEFE�
JO�UIF�FYQFSJNFOUBM�EFTJHO

�BOE�UIF�DPTUT�PG�
CFIBWJPSBM�BOBMZTJT�BU�UIF�DPODMVTJPO�PG�UIF�
pilot operations. When the Oregon Road Usage 
$IBSHF�1SPHSBN�JT�TJHOJmDBOUMZ�VOEFSXBZ�JU�XJMM�
CF�GFBTJCMF�UP�EFWFMPQ�B�NPSF�EFUBJMFE�FTUJNBUF�
PG�UIF�DPTUT�UP�JNQMFNFOU�B�WBSJBCMF�SBUF�QJMPU��

#BTFE�PO�UIF�JNQMFNFOUBUJPO�PG�UIF�5SBGmD�
Choices Study in the central Puget Sound 
SFHJPO
�BOE�PUIFS�SFMBUFE�QSPKFDUT�	0%05
�
/FUIFSMBOET
�JU�JT�QPTTJCMF�UP�EFWFMPQ�B�
preliminary sense of the implementation costs. 
"�QJMPU�QSPKFDU�XJUI�B�UXP�ZFBS�EVSBUJPO�BOE�
JOWPMWJOH�BSPVOE������QBSUJDJQBOUT�NJHIU�DPTU�
CFUXFFO����NJMMJPO�BOE����NJMMJPO��5IFSF�NBZ�
CF�QPTTJCJMJUJFT�GPS�DPTU�TBWJOHT
�CVU�JU�JT�VOMJLFMZ�
UIBU�UIF�QSPKFDU
�BT�TQFDJmFE
�DPVME�CF�EPOF�GPS�
BT�MJUUMF�BT����NJMMJPO��4JNJMBSMZ
�UIFTF�FTUJNBUFT�
are based on an actual study that is similar: they 
BSF�VOMJLFMZ�UP�CF�NPSF�UIBO�����UPP�MPX
�TP�JU�JT�
VOMJLFMZ�UIBU�UIF�QSPKFDU�XPVME�DPTU�NPSF�UIBO����
million.

1.6 NEXT STEPS
"�XFMM�EFTJHOFE�EFNPOTUSBUJPO�PG�WBSJBCMF�GFF�
JT�NBKPS�VOEFSUBLJOH�UFDIOJDBMMZ
�QPMJUJDBMMZ
�
BOE�mOBODJBMMZ��5IJT�LJOE�PG�FGGPSU�QSPHSFTTFT�
JODSFNFOUBMMZ��5IJT�QBQFS�JT�POF�mSTU�TUFQ��5IF�
OFYU�TUFQ�XPVME�CF�UP�CVJME�VQPO�UIF�TVDDFTT�
of current efforts to implement road usage 
DIBSHFT�JO�0SFHPO��"EEJUJPOBM�TUFQT�UPXBSE�
a practical implementation of a pilot project 
JOWPMWF�EFWFMPQJOH�DMFBS�PCKFDUJWFT
�DPPSEJOBUJPO�
XJUI�PUIFS�FOUJUJFT�BOE�JOUFSFTUT�BOE�TFDVSJOH�UIF�
BQQSPQSJBUF�BVUIPSJ[BUJPO�BOE�GVOEJOH��5IFTF�
include:

���%FNPOTUSBUF�WBSJBCMF�SBUFT�CZ�CVJMEJOH�PO�
the success and technical implementation of 
the current mileage fee program
���%FWFMPQ�B�DMFBS�NFTTBHF�UIBU�FYQMBJOT�
XIZ�B�QJMPU�QSPKFDU�JT�VTFGVM

���*ODMVEF�MPDBM�HPWFSONFOUT�BOE�.10T�JO�
planning 
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���4FDVSF�BVUIPSJ[BUJPO�BOE�GVOEJOH

���&OTVSF�BDDPVOUBCJMJUZ�XJUI�DMFBS�
expectations about results

2. HIGHWAY FINANCE 
INNOVATION IN OREGON
*O�UIF������0SFHPO�)JHIXBZ�$PTU�"MMPDBUJPO�
4UVEZ
�UIF�DPODFQU�PG�FGmDJFOU�GFF�CBTFE�DPTU�
BMMPDBUJPO�XBT�JOUSPEVDFE��*OTUFBE�PG�FTUJNBUJOH�
DPTUT�JNQPTFE�CZ�GPSFDBTUJOH�IJHIXBZ�BHFODZ�
expenditures and then allocating those 
FYQFDUFE�FYQFOEJUVSFT�UP�WFIJDMF�XFJHIU�
DMBTTFT
�UIF�FGmDJFOU�GFF�BQQSPBDI�GPSFDBTUT�
UIF�SFWFOVFT�UIBU�WFIJDMFT�JO�FBDI�XFJHIU�DMBTT�
XPVME�QBZ�JG�B�TFU�PG�SFWFOVF�JOTUSVNFOUT�XFSF�
UP�DIBSHF�FBDI�WFIJDMF�GPS�UIF�DPTUT�JU�JNQPTFT�
GPS�FBDI�NJMF�JU�USBWFMT
�HJWFO�UIF�UJNF�BOE�QMBDF�
PG�USBWFM�BOE�UIF�XFJHIU�BOE�PUIFS�DIBSBDUFSJTUJDT�
PG�UIF�WFIJDMF��*O�����
�BO�FGmDJFOU�GFF�TUVEZ�
XBT�DPOEVDUFE�JO�QBSBMMFM�XJUI�UIF�USBEJUJPOBM�
TUVEZ�BOE�UIF�FGmDJFOU�GFF�BQQSPBDI�XBT�DBSSJFE�
UISPVHI�JO�BT�NVDI�EFUBJM�BT�QPTTJCMF
�HJWFO�UIF�
BWBJMBCJMJUZ�PG�SFMFWBOU�EBUB�

5IJT�JTTVF�QBQFS�BEESFTTFT�IPX�0SFHPO�NJHIU�
HP�BCPVU�EFNPOTUSBUJOH�B�QSPHSBN�UP�DPOWFSU�JUT�
)JHIXBZ�'VOE�SFWFOVF�JOTUSVNFOUT�UP�FGmDJFOU�
fee instruments. The state of Oregon has 
DPOTJEFSBCMF�IJTUPSZ�XJUI�UIF�JNQMFNFOUBUJPO�
of road use charging demonstration programs. 
The current status of the Road Usage Charge 
1JMPU�1SPHSBN
�BOE�UIF�IJTUPSZ�PG�SFMBUFE�FGGPSUT�
JT�TVNNBSJ[FE�JO�UIF�0%05�SFQPSU�3PBE�6TBHF�
$IBSHF�1JMPU�1SPHSBN��������1FS�.JMF�$IBSHF�
Policy in Oregon. Another important effort 
XJUI�XIJDI�UIF�BVUIPST�BSF�EFFQMZ�GBNJMJBS�JT�
UIF�5SBGmD�$IPJDFT�4UVEZ�	B�WBSJBCMF�SBUF�SPBE�

DIBSHJOH�USJBM
�DPOEVDUFE�JO�4FBUUMF
�8"�JO�������
5PHFUIFS�UIFTF�UXP�FGGPSUT�DPOTUJUVUF�TJHOJmDBOU�
iMPDBMw�LOPXMFEHF�SFHBSEJOH�IPX�UP�FGGFDUJWFMZ�
design and implement road charging pilot projects.

2.1 SB 801
4FOBUF�#JMM����
�QBTTFE�CZ�UIF������-FHJTMBUVSF
�
DSFBUFT�B�QSPHSBN�XIFSFCZ�VQ�UP��
����NPUPS�
WFIJDMFT�NBZ�WPMVOUFFS�UP�QBZ�B�QFS�NJMF�SPBE�
VTBHF�DIBSHF�PG�����DFOUT�QFS�NJMF�BOE�SFDFJWF�
a refund of Oregon fuel taxes paid. The program 
XJMM�CFHJO�JO�+VMZ������

1BSUJDJQBOUT�XPVME�CSFBL�FWFO�JG�UIFJS�WFIJDMFT�
BWFSBHFE����NJMFT�QFS�HBMMPO�	.1(

�XIJDI�
JT�DMPTF�UP�UIF�MJHIU�WFIJDMF�nFFU�BWFSBHF�JO�
0SFHPO��0G�UIF�VQ�UP��
����QBSUJDJQBOUT
�OP�
NPSF�UIBO��
����NBZ�CF�FYQFDUFE�UP�BWFSBHF�
less than 17 MPG and no more than an 
BEEJUJPOBM��
����NBZ�CF�FYQFDUFE�UP�BWFSBHF�
CFUXFFO����BOE����.1(��*O�PUIFS�XPSET
�JG�UIFSF�
XFSF��
����QBSUJDJQBOUT
�BU�MFBTU��
����NVTU�CF�
WFIJDMFT�UIBU�XPVME�CF�FYQFDUFE�UP�QBZ�NPSF�
VOEFS�UIF�QFS�NJMF�DIBSHF�

3FWFOVFT�GSPN�UIF�QFS�NJMF�SPBE�DIBSHF�
XPVME�CF�EFQPTJUFE�JO�UIF�)JHIXBZ�'VOE�BOE�
���QFSDFOU�XPVME�CF�EJTUSJCVUFE�UP�DPVOUJFT�
and 20 percent to cities. These are the same 
proportions currently used to distribute fuel 
UBY�BOE�PUIFS�)JHIXBZ�'VOE�SFWFOVFT�UP�MPDBM�
HPWFSONFOUT�

The legislation does not specify the details 
PG�IPX�UIF�GFF�XPVME�CF�BENJOJTUFSFE��0%05�
BOE�UIF�3PBE�6TFS�'FF�5BTL�'PSDF�FTUBCMJTI�
methods for recording and reporting numbers of 
NJMFT�USBWFMFE�PO�IJHIXBZT��"U�MFBTU�POF�NFUIPE�
NVTU�OPU�VTF�WFIJDMF�MPDBUJPO�UFDIOPMPHZ��

1BSUJDJQBOUT�XPVME�CF�BMMPXFE�UP�TFMFDU�B�
NFUIPE�GSPN�UIF�BQQSPWFE�MJTU��0%05�BMTP�XJMM�
establish reporting periods.
5IF�MFHJTMBUJPO�EPFT�SFRVJSF�UIBU�QBSUJDJQBOUT��
QSJWBDZ�CF�QSPUFDUFE��0%05
�JUT�TFSWJDF�
QSPWJEFST
�BOE�UIFJS�TVCDPOUSBDUPST�XJMM�CF�
QSPIJCJUFE�GSPN�EJTDMPTJOH�QFSTPOBMMZ�JEFOUJmBCMF�
JOGPSNBUJPO�FYDFQU�BT�SFRVJSFE�CZ�WBMJE�
court order. Location and daily metered use 
JOGPSNBUJPO�NVTU�CF�EFTUSPZFE�XJUIJO����EBZT�
after payment processing or dispute resolution 
is completed unless the participant consents to 
MPOHFS�SFUFOUJPO��5IFSF�BMTP�XJMM�QSPWJTJPOT�GPS�
dispute resolution and refunds.

2.2 2006 ODOT ROAD USE FEE 
EXPERIMENT
5IF�QSPHSBN�BVUIPSJ[FE�CZ�4FOBUF�#JMM�����XJMM�
OPU�CF�0SFHPO�T�mSTU��*O�"QSJM�����
�B�TNBMMFS�
QJMPU�QSPHSBN�XBT�MBVODIFE��*U�JODMVEFE�����
WFIJDMFT
�����ESJWFST�GSPN�����IPVTFIPMET
�BOE�
UXP�TFSWJDF�TUBUJPOT�JO�1PSUMBOE�BOE�MBTUFE�GPS����
months.
5IF�QJMPU�TUVEZ�VTFE�JO�WFIJDMF�EFWJDFT�UIBU�
VTFE�MPDBUJPO�EBUB�UP�EFUFSNJOF�XIFUIFS�UIF�
WFIJDMF�XBT�JO�UIF�1PSUMBOE�NFUSPQPMJUBO�BSFB
�
XIJDI�IBE�B�IJHIFS�QFS�NJMF�SBUF�EVSJOH�QFBL�
QFSJPET��-PDBUJPO�JOGPSNBUJPO�XBTO�U�TUPSFE�PS�
SFQPSUFE��5IF�EFWJDFT�JOUFSBDUFE�XJUI�FRVJQNFOU�
BU�UIF�QBSUJDJQBUJOH�TFSWJDF�TUBUJPOT�UP�BEE�UIF�
QFS�NJMF�DIBSHFT�UP�UIF�GVFM�CJMM�BOE�BMMPX�UIF�
SFNPWBM�PG�0SFHPO�GVFM�UBYFT�GSPN�UIF�CJMM�

The study concluded that implementing a similar 
GFF�TUBUFXJEF�XPVME�SFRVJSF�������NJMMJPO�PG�
TUBSUVQ�DBQJUBM�FYQFOEJUVSF�GPS�JOGSBTUSVDUVSF
�
OPU�JODMVEJOH�UIF�EFWJDFT�JO�UBYQBZFST��WFIJDMFT��
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5IF�EFWJDFT�VTFE�JO�UIF�QJMPU�DPTU������FBDI
�
CVU�B�NBTT�QSPEVDFE�EFWJDF�XPVME�DPTU�GBS�
MFTT��"OOVBM�PQFSBUJOH�DPTUT�GPS�DPNNVOJDBUJPO
�
BENJOJTUSBUJPO
�BOE�FOGPSDFNFOU�XFSF�FTUJNBUFE�
BU������NJMMJPO�

5IF������TUVEZ�DPODMVEFE�UIBU�

 ඵ 1BZJOH�BU�UIF�QVNQ�XPSLT��-JRVJE�GVFM�
WFIJDMFT�OFFE�UP�WJTJU�UIF�QVNQ�BOZXBZ
�UIF�
QVNQ�JT�FRVJQQFE�UP�DPMMFDU�QBZNFOU
�UIF�
QVNQ�LOPXT�IPX�NVDI�GVFM�UBY�UP�DSFEJU
�
BOE�UIF�PO�CPBSE�EFWJDF�BOE�DPNNVOJDBUF�
the amount of the mileage fee to the pump. 
0UIFS�BSSBOHFNFOUT�NJHIU�XPSL�CFUUFS�GPS�
BMM�FMFDUSJD�WFIJDMFT�

 ඵ A mileage fee could be phased in. It could 
CF�SFRVJSFE�GPS�OFX�WFIJDMFT�BOE�PMEFS�
WFIJDMFT�DPVME�DPOUJOVF�UP�QBZ�UIF�GVFM�UBY�

 ඵ "�NJMFBHF�GFF�DPVME�JOUFHSBUF�XJUI�UIF�QPJOU�
PG�TBMF�TZTUFNT�JO�QMBDF�BU�HBT�TUBUJPOT�BOE�
XJUI�UIF�4UBUF�T�GVFM�UBY�DPMMFDUJPO�TZTUFN�

 ඵ 7BSJBCMF�QSJDJOH�PQUJPOT�BSF�WJBCMF��5IF�QJMPU�
UFTUFE�B�WFSZ�DPBSTF�UXP�[POF�TZTUFN
�XIJDI�
QSPWFE�UIBU�HFPHSBQIJD�MPDBUJPO�DBO�CF�VTFE�
UP�EFUFSNJOF�UIF�BQQSPQSJBUF�GFF�MFWFM�XJUIPVU�
UFMMJOH�UIF�4UBUF�XIFSF�UIF�WFIJDMF�JT�USBWFMJOH�

 ඵ 1SJWBDZ�DBO�CF�QSPUFDUFE��5IF�POMZ�
USBOTNJUUFE�BOE�DFOUSBMMZ�TUPSFE�EBUB�OFFEFE�
UP�BTTFTT�NJMFBHF�GFFT�BSF�WFIJDMF�JEFOUJmFS
�
NJMFT�CZ�SBUF
�BOE�HBMMPOT�QVSDIBTFE�

 ඵ 5IF�TZTUFN�XPVME�QMBDF�NJOJNVN�CVSEFO�PO�
businesses.

 ඵ 5IF�QPUFOUJBM�GPS�FWBTJPO�JT�NJOJNBM��
5BNQFSJOH�XJUI�BO�PO�CPBSE�EFWJDF�XPVME�
result in payment of the fuel tax.

 ඵ The cost to the State of implementation and 
BENJOJTUSBUJPO�DPVME�CF�MPX�BOE�UIF�POHPJOH�
BENJOJTUSBUJWF�DPTU�XPVME�CF�DPNQBSBCMF�UP�
the ongoing cost of administering the fuel tax.

2.3 FUTURE OF ROAD TOLLING PAPERS
ODOT commissioned a number of important 
papers on topics relating to the future of road 
tolling in the state of Oregon. These papers 
XFSF�EFWFMPQFE�PWFS�B�OVNCFS�PG�NPOUIT�
beginning in 2009 and also include a report 
on pricing proposals for the Portland region. 
The reports address such topics as the role of 
QSJDJOH�UP�TVQQPSU�HSFFOIPVTF�HBT�SFEVDUJPOT
�
the geographic and situational constraint 
PO�UPMMJOH
�UIF�TVGmDJFODZ�PG�USBWFM�NPEFMT�
UP�TVQQPSU�UPMMJOH�BOBMZTJT
�UIF�FWBMVBUJPO�PG�
SFMJBCJMJUZ�CFOFmUT�GSPN�UPMMJOH
�UIF�HFOFSBM�
economic appraisal approaches and methods 
GPS�BOBMZ[JOH�UPMM�QSPKFDUT
�BOE�TQFDJmD�HVJEBODF�
PO�DPOEVDUJPO�CFOFmU�DPTU�BOBMZTJT��5IFTF�
XIJUF�QBQFST�BOE�SFQPSUT�UPHFUIFS�BEESFTT�B�
CSPBE�SBOHF�PG�JTTVFT�SFMFWBOU�UP�UIF�EFTJHO�BOE�
JNQMFNFOUBUJPO�PG�B�WBSJBCMF�SBUF�SPBE�VTF�QJMPU�
QSPKFDU��4QFDJmD�SFGFSFODFT�UP�TFMFDU�mOEJOHT�
from these reports are included in other sections 
of this paper. 

2.4 TRAFFIC CHOICES STUDY
0UIFS�SFMBUFE�XPSL�IBT�CFFO�DPOEVDUFE�
just north of Oregon in Washington State. In 
����
�UIF�1VHFU�4PVOE�3FHJPOBM�$PVODJM
�UIF�
EFTJHOBUFE�NFUSPQPMJUBO�QMBOOJOH�PSHBOJ[BUJPO�
GPS�UIF�4FBUUMF
�8BTIJOHUPO�BSFB
�DPOEVDUFE�B�
QJMPU�QSPKFDU�UP�EFUFSNJOF�IPX�USBWFMFST�XPVME�
DIBOHF�UIFJS�CFIBWJPS�JO�SFTQPOTF�UP�WBSJBCMF�
DIBSHFT�GPS�SPBE�VTF��5IF�5SBGmD�$IPJDFT�

QJMPU�QSPKFDU�QMBDFE�(14�CBTFE�UPMMJOH�NFUFST�
in approximately 500 cars belonging to 275 
QBSUJDJQBUJOH�IPVTFIPMET��*U�PCTFSWFE�EFUBJMFE�
ESJWJOH�CFIBWJPS�CFGPSF
�EVSJOH
�BOE�BGUFS�UPMMT�
XFSF�DIBSHFE�GPS�UIF�VTF�PG�NBKPS�GSFFXBZT�BOE�
BSUFSJBMT�JO�UIF�4FBUUMF�BSFB��5PMMT�XFSF�DIBSHFE�
CFUXFFO�NJE������BOE�NJE�������1BSUJDJQBOUT�
XFSF�HJWFO�BDDPVOU�CBMBODFT�UIBU�XPVME�MFBWF�
UIFN�XJUI�����BU�UIF�FOE�PG�UIF�TUVEZ�JG�UIFZ�EJE�
OPU�DIBOHF�UIFJS�CFIBWJPS��*G�UIFZ�EJE�DIBOHF�
UIFJS�CFIBWJPS�JO�SFTQPOTF�UP�UIF�UPMMT
�UIFZ�
XPVME�CF�BT�CFUUFS�PGG�BT�JG�UIF�UPMMT�XFSF�QBJE�
GSPN�UIFJS�PXO�NPOFZ
�JO�BEEJUJPO�UP�UIF������
%VF�UP�UIF�TJHOJmDBOU�PWFSMBQ�CFUXFFO�UIF�
5SBGmD�$IPJDFT�4UVEZ�BOE�UIF�DIBSBDUFSJTUJDT�
PG�BO�FGmDJFOU�GFF�GPS�SPBE�VTBHF
�UIF�EFTJHO�
of this study and its results are referenced and 
TVNNBSJ[FE�UISPVHIPVU�UIJT�QBQFS�

3. WHY CONSIDER A 
VARIABLE FEE

3.1 LIMITATIONS OF A FLAT FEE 
.PTU�PG�UIF�QVCMJD�SFWFOVF�TPVSDFT�UIBU�IFMQ�QBZ�
for the transportation system do not increase 
XJUI�JODSFBTFE�TZTUFN�VTF��4JHOBMT�BCPVU�UIF�
cost of transportation at the time it is consumed 
HJWFO�CZ�UIF�QSJDFT�DIBSHFE�BU�UIF�UJNF�PG�
DPOTVNQUJPO�BSF�NJTMFBEJOH��5IFZ�EP�OPU�HJWF�B�
NFTTBHF�UIBU�EFDSFBTFT�ESJWJOH�XIFO�SPBEXBZ�
DBQBDJUZ�JT�NPTU�DPNQSPNJTFE
�BOE�SFWFOVFT�
to increase capacity are not forthcoming. As a 
SFTVMU
�WFIJDMFT�FYDFFE�UIF�DBQBDJUZ�PG�NBOZ�
NJMFT�PG�SPBEXBZT�GPS�TFWFSBM�IPVST�FBDI�EBZ��
JO�PUIFS�XPSET
�UIF�SFTVMU�JT�UIBU�VTF�FYDFFET�
GSFF�nPX�DBQBDJUZ
�UIBU�EFNBOE�FYDFFET�TVQQMZ
�
and that roads are congested.
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5IF�DVSSFOU�USBOTQPSUBUJPO�TZTUFN�JT�mOBODFE�
UISPVHI�B�DPNCJOBUJPO�PG�VTF�SFMBUFE�UBYFT�BOE�
GFFT
�BOE�CSPBE�UBYJOH�JOTUSVNFOUT�UIBU�IBWF�
MJUUMF�SFMBUJPOTIJQ�XJUI�USBOTQPSUBUJPO�TZTUFN�VTF��
.PTU�FYJTUJOH�VTF�GFFT�BSF�TDBMFE�UP�SFDPWFS�
TPNF�TFU�PG�DPTUT�CZ�BQQMZJOH�BO�BWFSBHF�
charge to all similar users. The fuel tax is an 
FYBNQMF�XIFSF�UIF�DPTU�UP�UIF�DPOTVNFS�PG�GVFM�
JT�BO�BWFSBHF�DPTU�UBY�PO�GVFM�CZ�WPMVNF��

#VU�JO�SFBMJUZ
�UIF�DPTUT�JNQPTFE�CZ�VTFST�
WBSZ�DPOTJEFSBCMZ�PWFS�UJNF�BOE�TQBDF��.PTU�
JNQPSUBOU
�UIF�DPTUT�FBDI�OFX�WFIJDMF�FOUFSJOH�
B�DSPXEFE�SPBE�EVSJOH�SVTI�IPVS�JNQPTFT�PO�
UIF�FYJTUJOH�TUSFBN�PG�WFIJDMFT�NBZ�CF�WFSZ�
IJHI��5IF�DPTUT�UIBU�TBNF�WFIJDMF�JNQPTFT�PO�
UIF�PQFSBUJPO�PG�UIF�TZTUFN
�BOE�UIF�PUIFS�VTFST�
PO�UIBU�TBNF�SPBE�BU����P�DMPDL�BU�OJHIU
�NBZ�
CF�WFSZ�MPX��5IF�QSFNJTF�PG�DPOHFTUJPO�CBTFE�
UPMMJOH�	BMTP�DBMMFE�QFBL�QFSJPE�PS�WBSJBCMF�
QSJDJOH�PS�UPMMJOH
�JT�UIBU�UIJT�JODPSSFDU�QSJDJOH�
MFBET�UP�BO�PWFS�DPOTVNQUJPO�PG�DFSUBJO�UZQFT�
PG�USBOTQPSUBUJPO�TFSWJDFT�	J�F�
�DPOHFTUJPO
�BOE�
BO�VOEFS�DPOTVNQUJPO�PG�PUIFS�USBOTQPSUBUJPO�
TFSWJDFT��$PSSFDU�QSJDJOH�DBO�SFEVDF�UIJT�
problem.
$POWFOUJPOBM�SPBE�mOBODF�FYBDFSCBUFT�SBUIFS�
UIBO�BNFMJPSBUFT�UIF�QSPCMFN��"�MPX�DIBSHF�PO�
BMM�NJMFBHF�BMMPXT�FYDFTTJWF�DPOHFTUJPO�EVSJOH�
peak periods. While the congestion prompts 
SPBE�BVUIPSJUJFT�UP�CVJME�OFX�DBQBDJUZ
�UIF�MPX�
DIBSHFT�DBOOPU�DPWFS�UIF�DPTUT��

Building a political coalition to raise the tax on 
GVFMT
�PS�UP�JODSFBTF�B�nBU�SBUF�GFF�TUSVDUVSF�NPSF�
HFOFSBMMZ
�JT�EJGmDVMU��4JODF�DPOHFTUJPO�JO�VSCBO�
BSFBT�QSPNQUT�FYQFOTJWF�DBQBDJUZ�FOIBODJOH�
QSPKFDUT�UIF�MPX�BWFSBHF�GFF�GPS�SPBE�VTF�SBSFMZ�

HFOFSBUFT�TVGmDJFOU�SFWFOVF�UP�DPWFS�UIFTF�
DPTUT�BU�B�MPDBM�MFWFM��-JLFXJTF�NBJOUFOBODF�
DPTUT�GPS�MPX�VTF�SVSBM�SPBET�NBZ�OFFE�
TVQQMFNFOUBM�GVOEJOH�PUIFS�UIBO�XIBU�NJHIU�CF�
raised from a tax on fuels. This raises concerns 
PWFS�UBYQBZFST�JO�POF�KVSJTEJDUJPO�QMBZJOH�GPS�
QSPKFDUT�JO�PUIFS�TFUUJOHT��&WFO�XIFO�UIFTF�
concerns are unfounded the perception of this 
JTTVF�DBO�CF�FOPVHI�UP�UIXBSU�B�QPMJUJDBM�FGGPSU�
to increase road funding.
Currently there is considerable interest in 
SFQMBDJOH�UIF�UBY�PO�NPUPS�GVFMT�XJUI�B�nBU�SBUF�
NJMFBHF�GFF��4VDI�B�GFF�XPVME�BEESFTT�UIF�
QSPCMFNT�PG�EFDMJOJOH�SFWFOVFT�BTTPDJBUFE�XJUI�
JNQSPWFNFOUT�JO�UIF�GVFM�FGmDJFODZ�PG�UIF�WFIJDMF�
nFFU�CVU�XPVME�TUJMM�TVGGFS�GSPN�UIF�NBOZ�PUIFS�
MJNJUBUJPOT�PG�B�nBU�SBUF�GFF�TUSVDUVSF�

3.2 VARIABLE MILEAGE FEE CAN RAISE THE 
RIGHT AMOUNT OF REVENUE
7BSJBCMF�QSJDJOH
�CBTFE�PO�QFBL�QFSJPET�PG�VTF
�
is a common form of pricing in other industries. 
*U�JT�VTFE�XIFO�DBQBDJUZ�JT�mYFE�JO�UIF�TIPSU�SVO
�
BOE�EFNBOE�nVDUVBUFT�TJHOJmDBOUMZ�CFUXFFO�UIF�
QFBL�BOE�PGG�QFBL�QFSJPET��#FGPSF�DFMM�QIPOFT
�
QIPOF�DPNQBOJFT�VTFE�QFBL�QFSJPE�QSJDJOH�UP�
encourage consumers to shift their use of the 
mYFE�DBQBDJUZ�PG�UIF�QIPOF�TZTUFN�UP�PGG�QFBL�
IPVST�	F�H�
�CZ�DIBSHJOH�MPXFS�SBUFT�FWFOJOHT�
BOE�XFFLFOET
��4PNF�FOFSHZ�VUJMJUJFT�VTF�QFBL�
pricing. So do theaters. Economists recommend 
congestion pricing of roads for the same reason 
QSJWBUF�mSNT�VTF�QFBL�QFSJPE�QSJDJOH��UP�VTF�
BWBJMBCMF�SFTPVSDFT�NPSF�FGmDJFOUMZ�

)PX�XPVME�TVDI�QSJDJOH�XPSL�GPS�SPBET �
*NBHJOF�UIBU�UIF�WFIJDMF�ZPV�ESJWF�DPVME�UFMM�B�
DPNQVUFS�XIBU�SPBE�JU�JT�PO
�BOE�BU�XIBU�UJNF��

Location and time correlate to the amount of 
congestion and delay you are experiencing. 
)JHIFS�	WBSJBCMF
�QSJDFT�EVSJOH�QFBL�QFSJPET�
XPVME�FODPVSBHF�ZPV
�PS�USBWFMFST�XJUI�MFTT�
QSFTTJOH�OFFET
�UP�TIJGU�UP�PUIFS�SPVUFT�PS�UJNFT��

5IBU�TZTUFN�IBT�NBOZ�BEWBOUBHFT��#Z�DIBSHJOH�
TFMFDUJWFMZ�BU�DFSUBJO�MPDBUJPOT�BOE�UJNFT
�POF�
DBO�JOnVFODF�UIF�BNPVOU�PG�DPOHFTUJPO�EVSJOH�
peak periods. Variable tolling could reduce 
UIF�JNNFEJBUF�OFFE�GPS�CVJMEJOH�OFX�IJHIXBZ�
DBQBDJUZ��#Z�LOPXJOH�XIFSF�QFPQMF�BSF�XJMMJOH�UP�
QBZ�UPMMT
�QMBOOFST�XPVME�IBWF�B�EJSFDU�NFBTVSF�
PG�XIFSF�UP�CVJME�NPSF�DBQBDJUZ��OBNFMZ
�XIFSF�
ESJWFST�BSF�XJMMJOH�UP�QBZ�IJHI�UPMMT�CFDBVTF�
UIF�USBWFM�JT�TP�JNQPSUBOU�UP�UIFN��8IFO�UIPTF�
TJHOBMT�TVHHFTUFE�UIBU�OFX�DBQBDJUZ�XPVME�CF�
CFOFmDJBM
�UIF�BDDVNVMBUFE�UPMM�SFWFOVFT�XPVME�
QSPWJEF�NPOFZ�UP�QBZ�GPS�UIPTF�JNQSPWFNFOUT��
'BJSOFTT�DPVME�BMTP�CF�JNQSPWFE
�BT�SFWFOVF�
JT�DPMMFDUFE�GSPN�UIPTF�XIP�CVSEFO�DBQBDJUZ�
directly. 
*EFBMMZ
�WBSJBCMF�UPMMJOH�XPVME�BQQMZ�UP�BMM�SPBET�
JO�B�SFHJPO
�BOE�FGmDJFOU�UPMMJOH�XPVME�CF�CBTFE�
PO�DPTUT�UIBU�WBSZ�CZ�WPMVNFT�PO�UIF�SPBEXBZT
�
WFIJDMF�UZQF
�GBDJMJUZ
�BOE�EJTUBODF��-FTT�
DPNQSFIFOTJWFMZ
�JU�DPVME�CF�BQQMJFE�TFMFDUJWFMZ�
UP�DFSUBJO�GBDJMJUJFT�PS�WFIJDMF�UZQFT�	F�H�
�IFBWZ�
WFIJDMFT
��&JUIFS�XPVME�CF�NPSF�FGmDJFOU�UIBO�
DVSSFOU�BQQSPBDIFT�UP�mOBODF
�XIJDI�BSF�B�
DPNCJOBUJPO�PG�TFNJ�FGmDJFOU�QSJDJOH�	GVFM�UBYFT
�
QBSLJOH�DIBSHFT
�NJMFBHF�GFFT
�BOE�JOEJSFDU�
DIBSHFT�	SFHJTUSBUJPO�GFF
�HFOFSBM�UBYFT
�SBNQ�
NFUFSJOH
�

8IZ�XPVME�TVDI�B�QSBDUJDF�CF�NPSF�
FGmDJFOU �8JUIJO�SFHJPOT�XJUI�SFMBUJWFMZ�NBUVSF�
USBOTQPSUBUJPO�TZTUFNT
�QFBL�QFSJPE�EFNBOE�
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BMTP�ESJWFT�UIF�OFFE�GPS�OFX�JOWFTUNFOUT�JO�
SPBEXBZ�JOGSBTUSVDUVSF��6SCBO�USBOTQPSUBUJPO�
TZTUFNT�BSF�TJ[FE�BOE�CVJMU�QSJNBSJMZ�JO�SFTQPOTF�
UP�QFBL�QFSJPE�VTF��*G�DPOTVNFST�	USBWFMFST
�EP�
OPU�QFSDFJWF�UIF�GVMM�DPTUT�UIFJS�USBWFM�JNQPTFT�
PO�UIF�TZTUFN�	SFBTPOT�UP�CF�QSPWJEFE�TIPSUMZ

�
UIFZ�XJMM�DPOTVNF�UPP�NBOZ�USJQT��1FBL�USJQT�BSF�
JODPSSFDUMZ�	OPO�PQUJNBMMZ
�QSJDFE
�BOE�UIF�QSJDF�
distortions lead to increased cost to the region 
JO�UIF�GPSN�PG�DPOHFTUJPO�EFMBZ�BOE�XBTUFE�
SFTPVSDFT��8IFSF�USBGmD�DPOEJUJPOT�BSF�VOTUBCMF�
	IJHI�WFIJDMF�EFOTJUJFT
�UIF�EFMBZ�JNQPTFE�
PO�TVCTFRVFOU�WFIJDMFT�GSPN�BEEFE�WFIJDMFT�
DBO�CF�RVJUF�IJHI�BOE�DBO�DPOUJOVF�UP�CF�
FYQFSJFODFE�MPOH�BGUFS�UIF�WFIJDMF�JO�RVFTUJPO�
IBT�FYJUFE�UIF�DPOHFTUFE�TFHNFOU�PG�SPBEXBZ�

*G�JOEJWJEVBM�ESJWFST�XFSF�UP�CF�NBEF�SFTQPOTJCMF�
GPS�UIF�BDUVBM�DPTUT�UIBU�UIFJS�USBWFM�EFDJTJPO�
JNQPTFT�PO�TPDJFUZ�TPNF�ESJWFST�NJHIU�OPU�
NBLF�UIF�TBNF�USBWFM�EFDJTJPO�BT�XIFO�UIFZ�
FYQFSJFODF�POMZ�UIF�BWFSBHF�WBSJBCMF�DPTUT�
PG�USBWFM�	UIFJS�PXO�USBWFM�UJNF
��5IF�FTTFODF�
PG�DPOHFTUJPO�QSJDJOH�PG�SPBET�JT�UIBU�ESJWFST�
should pay for the aggregate delay they impose 
PO�PUIFS�ESJWFST��*G�UIFZ�BSF�OPU�BTLFE�UP�QBZ�
UIFTF�DPTUT
�UIFZ�XJMM�FBDI�NBLF�USBWFM�EFDJTJPOT�
UIBU�DPMMFDUJWFMZ�SFTVMU�JO�B�MPU�PG�MPTU�UJNF�GPS�BMM�
USBWFMFST�

5IF�CFOFmUT�PG�SPBE�QSJDJOH�BSF�UIF�SFEVDUJPO�JO�
social costs in the form of higher speeds/less 
USBWFM�UJNF��5IF�UPMM�SFWFOVFT�BSF�B�USBOTGFS�GSPN�
road users to the system operator. It is generally 
UIF�DBTF�UIBU�UIF�UPMM�SFWFOVFT�BSF�MBSHFS�UIBO�
UIF�VTFS�CFOFmUT
�JNQMZJOH�UIBU�SPBE�VTFST�	BT�B�
HFOFSBM�DMBTT
�XJMM�CF�NBEF�XPSTF�PGG�VOEFS�

SPBE�QSJDJOH�VOMFTT�UIF�SFWFOVFT�BSF�VTFE�
XJTFMZ�BOE�JO�B�NBOOFS�UIBU�CFOFmUT�UIPTF�XIP�
pay the tolls.
5P�VOEFSTUBOE�XIZ�QFBL�QFSJPE�UPMMJOH�DBO�
ZJFME�TBWJOHT
�JU�JT�OFDFTTBSZ�UP�VOEFSTUBOE�
the role of pricing in rationing capacity costs. 
$POTJEFS�UIF�DBTF
�GPS�FYBNQMF
�PG�B�NPWJF�
UIFBUFS�PQFSBUPS�EFDJEJOH�IPX�NVDI�TFBUJOH�
capacity to build in his theaters. The market for 
UIFBUFS�UJDLFUT�FYIJCJUT�XJEF�TXJOHT�JO�EFNBOE�
	OPU�VOMJLF�B�GSFFXBZ
��JG�UIF�UIFBUFS�PXOFS�CVJMET�
UP�GVMMZ�BDDPNNPEBUF�UIF�QFBL�EFNBOE
�IF�
SVOT�UIF�SJTL�UIBU�IF�XJMM�IBWF�B�HMVU�PG�DBQBDJUZ�
most of the time: capacity he often cannot sell 
UP�SFDPWFS�DPTUT��$POWFSTFMZ
�JG�IF�CVJMET�POMZ�UP�
BDDPNNPEBUF�UIF�PGG�QFBL�EFNBOE
�UIFO�IF�XJMM�
IBWF�QSPCMFNT�PG�UPP�MJUUMF�DBQBDJUZ�JO�UIF�QFBL
�
MFBEJOH�UP�RVFVJOH�CZ�DVTUPNFST�	iDPOHFTUJPOw
�
BOE�MPTU�SFWFOVFT��*O�FJUIFS�DBTF
�UIF�DPNQBOZ�T�
SFTPVSDFT�PS�UIF�DVTUPNFST��SFTPVSDFT�	PS�CPUI
�
BSF�XBTUFE�

The solution is to allocate the costs of the 
DBQBDJUZ�UP�UIPTF�DVTUPNFST�XIP�SFRVJSF�JU�
	BOE�BSF�XJMMJOH�UP�QBZ�GPS�JU
�CZ�DIBSHJOH�NPSF�
EVSJOH�QFBL�QFSJPET�UIBO�PGG�QFBL�QFSJPET��5IJT�
TUSBUFHZ�SBUJPOT�UIF�FYQFOTJWF
�QFBL�DBQBDJUZ
�
NBLJOH�TVSF�JU�JT�OPU�PWFSXIFMNFE�CZ�VTFST�
XIP�BSF�VOXJMMJOH�UP�QBZ
�XIJMF�HFOFSBUJOH�UIF�
FYUSB�SFWFOVF�OFFEFE�UP�EFGSBZ�UIF�DPTUT�PG�
the extra capacity that the company has built 
UP�BDDPNNPEBUF�UIFTF�DVTUPNFST��*O�BEEJUJPO
�
charging peak prices makes it easier for the 
DPNQBOZ�UP�EFUFSNJOF�IPX�NVDI�DBQBDJUZ�UP�
CVJME�PWFS�UJNF�CBTFE�PO�XIBUFWFS�UIF�QFBL�
QFSJPE�DVTUPNFST�BSF�XJMMJOH�UP�QBZ��

3.3 VARIABLE FEES REDUCE CONGESTION, 
WHILE RAISING NEEDED REVENUE 
)JHIXBZ�BVUIPSJUJFT�NBZ�XPSSZ�UIBU�UIF�TIPSU�
SVO�QSJDJOH�QFSTQFDUJWF�XJMM�OPU�BEESFTT�UIF�
JTTVF�PG�IPX�UP�QBZ�GPS�UIF�JOWFTUNFOU�JO�UIF�
SPBEXBZ�JUTFMG��*O�GBDU
�IPXFWFS
�JG�SPBE�QSJDJOH�
BOE�JOWFTUNFOU�QPMJDJFT�BSF�NBOBHFE�DPSSFDUMZ
�
DPOHFTUJPO�DIBSHFT�XJMM�HFOFSBUF�FOPVHI�
SFWFOVF�UP�mOBODF�DBQBDJUZ�UISPVHIPVU�UJNF��
5IF�MPHJD�PG�UIJT�DPODMVTJPO�JT�JNQPSUBOU
�BOE�
XPSUI�FMBCPSBUJOH�VQPO��5IF�LFZ�QPJOU�JT�UIBU�
QSJDJOH�BOE�JOWFTUNFOU�BSF�CPUI�GPDVTFE�
PO�CBMBODJOH�VTFS�DPTUT�BOE�CFOFmUT��5IF�
DPOHFTUJPO�BOE�XFBS�BOE�UFBS�JODSFNFOUT�PG�
TIPSU�SVO�QSJDFT�BDUVBMMZ�EP�JOEJDBUF�UIF�WBMVF�PG�
OFX�PS�JNQSPWFE�DBQBDJUZ�

*G�UIF�DPOHFTUJPO�DPNQPOFOU�PG�TIPSU�SVO�QSJDFT�
JT�IJHI
�JU�JT�CFDBVTF�USBGmD�EFMBZT�BSF�HSFBU�
BOE�BEEFE�DBQBDJUZ�	XIJDI�XPVME�SFMJFWF�UIF�
DPOHFTUJPO
�JT�NPSF�MJLFMZ�UP�CF�DPTU�CFOFmDJBM��
4JNJMBSMZ
�JG�UIF�XFBS�BOE�UFBS�DPTUT�BSF�IJHI
�JU�
JT�CFDBVTF�UIF�SPBEXBZ�JT�WVMOFSBCMF�UP�USBGmD�
MPBET�BOE
�IFODF
�B�QSPKFDU�UP�JNQSPWF�UIF�
SPBE�T�EVSBCJMJUZ�XPVME�CF�NPSF�MJLFMZ�UP�CF�
DPTU�CFOFmDJBM��

*OWFTUNFOU�QPMJDZ�JUTFMG�CBMBODFT�UIFTF�CFOFmUT�
BHBJOTU�UIF�DPTU�PG�EFWFMPQJOH�UIF�GBDJMJUZ��*O�UIJT�
NBOOFS
�DPOHFTUJPO�UPMMT�BOE�SPBE�CVJMEJOH�DPTUT�
BSF�SFMBUFE�XIFO�UPMMJOH�JT�QSPQFSMZ�JOUFHSBUFE�
XJUI�EFDJTJPOT�UP�CVJME�OFX�SPBET��3PBEXBZT�
TIPVME�CF�JNQSPWFE�BT�MPOH�BT�UIF�DPTU�PG�
TFSWJOH�BEEJUJPOBM�WFIJDMFT�XJUI�UIF�JNQSPWFE�
SPBE�JT�MFTT�UIBO�UIF�DPTU�JOWPMWFE�JO�TFSWJOH�
UIFN�PO�UIF�FYJTUJOH�SPBET�	JOEJDBUFE�CZ�UIF�
DPOHFTUJPO�QSJDF
��$POHFTUJPO�UPMMJOH�EPWFUBJMT�
XJUI�B�CFOFmU�DPTU�CBTFE�BQQSPBDI�UP�IJHIXBZ�
JOWFTUNFOU�EFDJTJPO�NBLJOH�
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5PMMJOH�FYJTUJOH�SPBET�XJUI�BQQSPQSJBUF�FGmDJFOU�GFFT�NBLFT�JU�FBTJFS�UP�
JEFOUJGZ�UIF�SPBE�TFHNFOUT�UIBU�BSF�DBOEJEBUFT�GPS�JNQSPWFNFOU��UIPTF�
PO�XIJDI�UIF�DPOHFTUJPO�QSJDFT�BSF�IJHI
�SFMBUJWF�UP�UIF�DPTU�PG�EFGSBZJOH�
SPBEXBZ�JNQSPWFNFOUT�JO�UIBU�DPSSJEPS��"OE�DPOHFTUJPO�QSJDFT�IFMQ�NPEFSBUF�
DPOHFTUJPO�JO�UIF�mSTU�JOTUBODF
�BOE�SFEVDF�UIF�iGBMTFw�TJHOBMT�TFOU�CZ�
VOQSJDFE
�DPOHFTUFE�SPBET�

5IF�5SBGmD�$IPJDFT�4UVEZ�JO�4FBUUMF�PGGFST�BO�PQQPSUVOJUZ�UP�CFUUFS�VOEFSTUBOE�
UIFTF�QIFOPNFOB��8JUI�����IPVTFIPMET�QBZJOH�SPBE�UPMMT�FWFSZ�UJNF�UIFZ�
VTFE�JOEJWJEVBM�SPBET�JO�UIF�DFOUSBM�1VHFU�4PVOE�SFHJPO
�JU�XBT�QPTTJCMF�UP�
HBJO�TPNF�JOTJHIU�JOUP�XIJDI�SPBET�VTFST�BSF�XJMMJOH�UP�QBZ�UP�VTF��4JODF�UIF�
5SBGmD�$IPJDFT�4UVEZ�PGGFSFE�UIF�QBSUJDJQBOUT�UIF�PQQPSUVOJUZ�UP�SFUBJO�GVOET�
GPS�BWPJEJOH�UIF�IJHIFTU�EFNBOE�GBDJMJUJFT�UIBU�XFSF�UIFJS�QSFGFSSFE�DIPJDFT
�
UIPTF�GBDJMJUJFT�UIBU�HFOFSBUFE�UIF�NPTU�SFWFOVFT�SFQSFTFOU�B�USVMZ�IJHI�WBMVF�
TFSWJDF��5IF�����IPVTFIPMET�QBJE�PWFS�����
����JO�SPBE�UPMMT�EVSJOH�UIF�
���NPOUIT�PG�UPMM�PQFSBUJPOT��+VTU�PWFS���QFSDFOU�PG�UIF�UPMMFE�SPBE�OFUXPSL�
	DFOUFSMJOF�NJMFT
�HFOFSBUFE����QFSDFOU�PG�UIF�UPMM�TZTUFN�SFWFOVFT�	Exhibit 3.1
�
%VSJOH�QFBL�ESJWJOH�UJNFT�JU�JT�OP�TVSQSJTF�UIBU�LFZ�NVMUJ�MBOF�MJNJUFE�BDDFTT�
GBDJMJUJFT�DBSSJFE�UIF�MBSHFTU�WPMVNFT�PG�USBGmD
�BOE�BT�B�SFTVMU�HFOFSBUF�TJ[BCMF�
SFWFOVFT�XIFO�PQFSBUFE�BT�UPMM�SPBET��5IFTF�TBNF�GBDJMJUJFT
�EFTJHOFE�GPS�
IJHI�TQFFET�VOEFS�MFTT�UIBO�DBQBDJUZ�MPBEJOHT
�BSF�OPUBCMZ�DPOHFTUJCMF�XIFO�
EFNBOE�JT�IJHI��8IJMF�B�GFX�SPBET�HFOFSBUFE�IBMG�PG�UIF�UPMM�SFWFOVFT�EVSJOH�
UIF�DPVSTF�PG�UIF�TUVEZ
�UIF�PUIFS�IBMG�PG�UIF�SFWFOVFT�XFSF�HFOFSBUFE�PO�
a larger number of secondary roads distributed throughout the core urban 
OFUXPSL��5IJT�IBT�BU�MFBTU�UXP�JNQPSUBOU�JNQMJDBUJPOT�GPS�BOZ�TZTUFN�PG�UPMM�
SPBET�UIBU�GPDVT�PO�UIF�MJNJUFE�BDDFTT�GBDJMJUJFT���
�GBJMJOH�UP�JODMVEF�TFDPOEBSZ�
SPBET�JO�UIF�UPMMJOH�OFUXPSL�SFQSFTFOUT�B�TJ[BCMF�MPTT�PG�SFWFOVF�PQQPSUVOJUZ
�
BOE��
�PG�BSHVBCMZ�HSFBUFS�JNQPSUBODF
�GBJMJOH�UP�BQQSPQSJBUFMZ�UPMM�UIF�
TFDPOEBSZ�SPBET�XJMM�SFTVMU�JO�USBGmD�EJWFSTJPO�POUP�UIPTF�SPBET�BOE�SFTVMU�JO�B�
MPTT�PG�SFWFOVF�BOE�TJHOJmDBOU�EFHSBEBUJPO�PG�TFSWJDF�RVBMJUZ��5SBGmD�EJWFSTJPO�
NBZ�CF�B�QBSUJDVMBSMZ�POFSPVT�QSPCMFN�JO�FOWJSPONFOUT�	TVDI�BT�UIF�HSFBUFS�
1PSUMBOE�SFHJPO
�XIFSF�CVT�USBOTJU�TZTUFNT�NPWF�MBSHF�OVNCFST�PG�QFPQMF�
EVSJOH�QFBL�USBWFM�IPVST�VTJOH�UIF�TFDPOEBSZ�SPBE�OFUXPSL�

"U�TPNF�QPJOU
�PG�DPVSTF
�BT�OFX�DBQBDJUZ�JT�BEEFE�UP�BO�VOEFS�CVJMU�SPBEXBZ
�
UIF�TQJMMPWFS�DPTUT�	BOE�UIVT�UIF�BQQSPQSJBUF�DPOHFTUJPO�QSJDF
�BSF�SFEVDFE
�
TP�JU�CFDPNFT�DIFBQFS�UP�TFSWF�USBWFMFST�XJUIPVU�BEEJUJPOBM�JNQSPWFNFOUT��
5IVT
�UIF�UIFPSFUJDBM�EFDJTJPO�SVMF�JT�UIBU�SPBEXBZT�TIPVME�CF�JNQSPWFE�VOUJM�

TCS Revenues Percentile (1-25)

TCS Revenues Percentile (26-50)

TCS Revenues Percentile (51-75)

TCS Revenues Percentile (76-90)

TCS Revenue Percentile (91-100) 

Key to Features
����
�
����	�����������
�����	��������

����
�
����	�����������
�����	����������

����
�
����	�����������
�����	����������

����
�
����	�����������
�����	����������

����
�
����	�����������
�����	�����������

����������
���	

Source: Puget Sound Regional Council, ECONorthwest

([KLELW������7ROO�5HYHQXHV�)URP�7UDIÀF�&KRLFHV�6WXG\�E\�)DFLOLW\



AppENdix B1: EffiCiENt fEE  |  B13

wHy CONsidEr A vAriABlE fEE

UIF�DPOHFTUJPO�QSJDF�JT�FRVBM�UP�UIF�JODSFNFOUBM�JNQSPWFNFOU�DPTUT��0O�B�
SPBEXBZ�UIBU�JT�OFJUIFS�VOEFS�CVJMU�OPS�PWFSCVJMU
�UIF�QSJDF�DBMDVMBUFE�GSPN�
UIF�DPOTUSVDUJPO�BOE�PQFSBUJOH�DPTU�PG�OFX�DBQBDJUZ�PS�GSPN�UIF�DPOHFTUJPO�
penalty are the same.
#BUUFO�BOE�1P[EFOB�EFNPOTUSBUFE�UIJT�FNQJSJDBMMZ�GPS�UIF�TUBUF�PG�0SFHPO�
JO������BT�QBSU�PG�UIF�0SFHPO�)JHIXBZ�$PTU�"MMPDBUJPO�4UVEZ�	)$"4
�
QSPDFTT��5IFZ�FNVMBUFE�FGmDJFOU�UPMMJOH�TUBUFXJEF
�VTJOH�BWBJMBCMF�EBUB�PO�
SPBEXBZ�VUJMJ[BUJPO�UP�QSPKFDU�MPBET�BOE�BTTPDJBUFE�UPMMT�GPS�UIF�FOUJSF
�4UBUF�
TZTUFN��'PS�UIF�4UBUF�TZTUFN�BT�B�XIPMF
�UPUBM�SFWFOVFT�DPMMFDUFE�XFSF�OPU�
WBTUMZ�MBSHFS�VOEFS�FGmDJFOU�UPMMJOH��5IJT�TVHHFTUT�UIBU�	B
�UIF�TZTUFN
�BT�B�
XIPMF
�JT�OPU�TJHOJmDBOUMZ�VOEFSCVJMU�BOE�	C
�SFGPSN�PG�UPMMJOH�DPVME�PDDVS�
XJUIPVU�JNQPTJOH�UPMM�DPTUT�UIBU�BSF
�JO�UIF�BHHSFHBUF
�WFSZ�EJGGFSFOU�GSPN�UIF�
DVSSFOU�GVFM�UBY
�XFJHIU�NJMF�BOE�SFHJTUSBUJPO�GFFT�MFWJFE�UPEBZ�

*O�UIF�BCTFODF�PG�SPBE�QSJDJOH
�UIF�VTF�CBTFE�SFWFOVFT�UP�SPBE�BVUIPSJUJFT�
BSF�HFOFSBMMZ�OPU�TVGmDJFOU�UP�TVQQPSU�UIF�LJOE�PG�JOGSBTUSVDUVSF�JOWFTUNFOU�
BHFOEBT�UIBU�BSF�B�QSPEVDU�PG�UIF�QPMJUJDBM�QSPDFTT��"T�TVDI
�JOGSBTUSVDUVSF�
JOWFTUNFOUT�BSF�VOEFSXSJUUFO�CZ�HFOFSBM�UBYFT��6OEFS�UIFTF�DJSDVNTUBODFT
�
USBWFM�EFMBZ�EVF�UP�DPOHFTUJPO�CFDPNFT�UIF�MJNJUJOH�GBDUPS�UIBU�CSJOHT�UIF�
NBSLFU�JOUP�TPNF�LJOE�PG�CBMBODF��5IF�DPOTFRVFODFT�PG�UIJT�JOFGmDJFOU�
FRVJMJCSJVN�JO�UFSNT�PG�MPTU�SFTPVSDFT�BSF�TJHOJmDBOU��

*G�mOBODJOH�PG�IJHIXBZT�UISPVHI�SPBE�VTF�DIBSHFT�JT�UP�CFDPNF�B�NPSF�
HFOFSBMMZ�VTBCMF�BQQSPBDI�JU�XPVME�OFFE�UP�CF�SFTQPOTJWF�UP�B�EZOBNJD�TFU�
PG�QFSGPSNBODF�BOE�JOWFTUNFOU�DPOEJUJPOT�

 ඵ 5PMMT�BSF�MFWJFE�PO�FYJTUJOH�DBQBDJUZ�CBTFE�PO�UIF�DPTUT�UIF�VTFS�
JNQPTFT��"T�WFIJDMF�VTF�JO�B�DPSSJEPS�JODSFBTFT�TP�EP�UIF�UPMM�SBUFT��
XIJDI�NBOBHFT�HSPXUI�JO�DPOHFTUJPO�

 ඵ 3FWFOVFT�BDDSVF�PWFS�UJNF�BOE�DBQBDJUZ�JT�BEEFE�XIFSF�BOE�XIFO�
SFWFOVFT�BSF�TVGmDJFOU�UP�KVTUJGZ�JOWFTUNFOUT�

 ඵ $PTU�CBTFE�UPMM�SBUFT�DBO�CF�MPXFS�BGUFS�DBQBDJUZ�JT�BEEFE�TJODF�UIF�UPMMT�
BSF�OPU�EFTJHOFE�UP�NFFU�B�SFWFOVF�UBSHFU�

 ඵ "MUFSOBUJWF�SPVUFT�BMTP�IBWF�DPTU�CBTFE�UPMMT�BOE�TP�EJWFSTJPO�JT�
NJOJNJ[FE�BOE�SFWFOVF�ZJFME�JT�FBTJFS�UP�QSFEJDU�

 ඵ 5IF�FOUJSF�FOUFSQSJTF�JT�B�TPVOE�QMBUGPSN�GPS�MPOH�UFSN�JOWFTUNFOU�BOE�
HSPXUI�

3.4 VARIABLE FEES REDUCE THE “NEED” FOR EXPENSIVE 
CAPACITY IN URBAN AREAS
*O�UIF�BCTFODF�PG�SPBE�QSJDJOH
�UIF�JODSFNFOUBM�SFWFOVFT�UP�SPBE�BVUIPSJUJFT�
	HPWFSONFOU
�BSF�OPU�TVGmDJFOU�UP�TVQQPSU�UIF�LJOE�PG�JOGSBTUSVDUVSF�
JOWFTUNFOU�BHFOEBT�UIBU�BSF�B�QSPEVDU�PG�UIF�QPMJUJDBM�QSPDFTT��"T�TVDI
�
JOGSBTUSVDUVSF�JOWFTUNFOUT�BSF�TVCTJEJ[FE�CZ�HFOFSBM�UBYFT
�SFJOGPSDJOH�
JOBQQSPQSJBUF�QSJDJOH
�XIJDI�TJHOBMT�MFBEJOH�UP�VTFS�EFNBOE�FYDFFEJOH�
TVQQMZ�	DPOHFTUJPO
��6OEFS�UIFTF�DJSDVNTUBODFT
�USBWFM�EFMBZ�EVF�UP�
congestion becomes the limiting factor that brings the market into some 
LJOE�PG�FRVJMJCSJVN��5IF�DPOTFRVFODFT�PG�UIJT�JOFGmDJFOU�FRVJMJCSJVN�BSF�
TJHOJmDBOU��5IF�&VSPQFBO�$POGFSFODF�PG�.JOJTUFST�PG�5SBOTQPSU�QVCMJTIFE�
a research report entitled "TTFTTJOH�UIF�#FOFmUT�PG�5SBOTQPSU2 in 2001. An 
FYDFSQU�GSPN�UIF�FYFDVUJWF�TVNNBSZ�PG�UIJT�SFQPSU�SFBET�BT�GPMMPXT�

%FQFOEJOH�PO�UIF�DJSDVNTUBODFT
�UIFSF�DBO�CF�B�OFU�FYUSB�CFOFmU�GSPN�
UIF�XJEFS�FDPOPNJD�FGGFDUT
�XIJDI�UIFSFGPSF�XJMM�TUSFOHUIFO�UIF�DBTF�GPS�BO�
JOGSBTUSVDUVSF�JOWFTUNFOU�	SPBE
�SBJM�PS�PUIFS
�BDDPSEJOH�UP�MPDBM�DPOEJUJPOT

�
QSPWJEFE�JU�BDUVBMMZ�EFMJWFST�JUT�QSPNJTFE�JNQSPWFNFOUT�JO�DPTUT
�TQFFET�
FUD��*O�PUIFS�DPOEJUJPOT
�IPXFWFS
�XJEFS�FDPOPNJD�CFOFmUT�NBZ�CF�NPSF�
FGGFDUJWFMZ�BDIJFWFE�CZ�USBOTQPSU�JOJUJBUJWFT�PUIFS�UIBO�JOGSBTUSVDUVSF�
JOWFTUNFOU�	GPS�FYBNQMF�USBGmD�NBOBHFNFOU
�JOGSBTUSVDUVSF�QSJDJOH
�FUD�
��
*O�HFOFSBM
�XIFSF�UIFSF�BSF�EJTUPSUJPOT�JO�QSJDJOH
�JU�JT�CFUUFS�UP�DPSSFDU�UIF�
QSJDFT�UIBO�UP�EFWFMPQ�JOWFTUNFOU�QSPKFDUT�CBTFE�PO�UIF�FYJTUJOH�QSJDFT�

*O�TIPSU
�PQUJNBM�JOWFTUNFOU�QSPDFEVSFT�JOWPMWF�CFOFmU�DPTU�BTTFTTNFOUT�
JO�XIJDI�BMM�BQQSPQSJBUF�NBSHJOBM�DPTUT�BOE�CFOFmUT�PG�BO�JOWFTUNFOU�
BSF�DPVOUFE��"�QSPQFSMZ�TQFDJmFE�CFOFmU�DPTU�BOBMZTJT�QSPWJEFT�VTFGVM�
JOGPSNBUJPO�BCPVU�UIF�QPUFOUJBM�TPDJFUBM�HBJOT�BTTPDJBUFE�XJUI�VOEFSUBLJOH�
UIF�USBOTQPSUBUJPO�JOWFTUNFOU��*EFBMMZ
�BMM�DPTU�CFOFmDJBM�JOWFTUNFOUT�
BSF�JNQMFNFOUFE�UIBU�BSF�BGGPSEBCMF
�XJUIJO�TPNF�SFBTPOBCMF�CVEHFU�
DPOTUSBJOU��*OWFTUNFOUT�UIBU�BSF�OPU�FTUBCMJTIFE�UP�CF�DPTU�CFOFmDJBM�
XPVME�OPU�CF�JNQMFNFOUFE�VOMFTT�TPNF�PUIFS�PWFSSJEJOH�QPMJDZ�PCKFDUJWF
�
OPU�BDDPVOUFE�GPS�JO�UIF�CFOFmUT�BOBMZTJT
�JT�SFBMJ[FE��*O�XIJDI�DBTF
�UIF�
SFBTPO�GPS�NBLJOH�BO�PUIFSXJTF�MPX�CFOFmU�JOWFTUNFOU�XPVME�CF�FYQMJDJUMZ�
VOEFSTUPPE�CZ�FWFSZPOF�JOWPMWFE�JO�UIF�EFDJTJPO�QSPDFTT�

*G�DPOHFTUJPO�VOEFS�VOQSJDFE�DPOEJUJPOT�JT�UIF�XSPOH�TJHOBM�GPS�JOWFTUNFOU�
UIFO�JNQMFNFOUJOH�WBSJBCMF�GFFT�GPS�SPBE�VTF�NVTU�CZ�EFmOJUJPO�SFEVDF�
UIJT�DPTUMZ�DPOHFTUJPO�FWFO�JO�UIF�BCTFODF�PG�OFX�SPBE�JOWFTUNFOUT��

2JVVR���KPVGTPCVKQPCNVTCPURQTVHQTWO�QTI�GWTQRG�GEOV�RWDRFH���$GPGƂVU�RFH



B14 |  ECONorthwest

wHy CONsidEr A vAriABlE fEE

&YQFSJNFOUT�BOE�SFBM�XPSME�BQQMJDBUJPO�PG�
DPOHFTUJPO�CBTFE�GFFT�IBWF�EFNPOTUSBUFE�
UIJT�UP�CF�USVF��"T�JT�TUBUFE�BCPWF
�UIF�OFX�
SFWFOVF�XJMM�CF�B�NVDI�CFUUFS�JOWFTUNFOU�TJHOBM�
UIBO�DPOHFTUJPO�MFWFMT�PO�UIF�SPBEXBZT�o�BOE�
JOWFTUNFOUT�XJMM�CF�KVTUJmFE��8IBU�JT�MJLFMZ�JT�
UIBU�UIF�JOWFTUNFOUT�JO�OFX�SPBE�DBQBDJUZ�UIBU�
BSF�KVTUJmFE�XJMM�CF�JO�TNBMMFS�JODSFNFOUT�BOE�BU�
MBUFS�QPJOUT�JO�UJNF�UIBO�XPVME�PUIFSXJTF�CF�UIF�
DBTF�BCTFOU�WBSJBCMF�SPBE�VTF�DIBSHFT��4NBMMFS�
JODSFNFOUT�PG�JOWFTUNFOU�BOE�UIF�BCJMJUZ�UP�
JNQMFNFOU�UIFTF�JOWFTUNFOUT�MBUFS�SFQSFTFOU�SFBM�
SFTPVSDF�DPTU�TBWJOHT�GPS�UIF�TUBUF�PG�0SFHPO��

3.5 LONG-RUN: BENEFITS OF VARIABLE 
COST-BASED FEES ARE HIGH
5IF�QSPNJTF�PG�BO�FGmDJFOU�SPBE�VTF�GFF�JT�UIBU�
NBOZ�PG�UIF�NPTU�EJGmDVMU�BTQFDUT�PG�TVSGBDF�
USBOTQPSUBUJPO�NBOBHFNFOU�BSF�JNQSPWFE�
considerably. These management challenges 
SFMBUF�UP�DPTU�SFDPWFSZ
�GBJSOFTT
�BOE�QPMMVUJPO�
and congestion externalities. Each of these can 
CF�JNQSPWFE�VQPO�UISPVHI�UIF�JNQMFNFOUBUJPO�
PG�SPBE�VTBHF�GFFT�UIBU��
�NPSF�DMPTFMZ�SFnFDU�
UIF�DPTUT�UIBU�VTFST�JNQPTF�BOE��
�GBDJMJUBUF�
better asset management practices amongst 
road authorities. 
The potential for gains is considerable. An 
FTUJNBUF�XBT�EFWFMPQFE�PG�UIF�CFOFmUT�GSPN�
JNQMFNFOUBUJPO�CBTFE�PO�HFOFSBMJ[BUJPO�PG�
SFTVMUT�GSPN�UIF�5SBGmD�$IPJDFT�4UVEZ�JO�4FBUUMF��
5IF�EJSFDU�CFOFmUT�UP�USBOTQPSUBUJPO�TZTUFN�
VTFST�UIBU�SFTVMU�GSPN�B�OFUXPSL�BQQMJDBUJPO�PG�
SPBE�QSJDJOH�BSF�TJ[BCMF
�BOE�EPNJOBUFE�CZ�UIF�
WBMVF�PG�USBWFM�UJNF�TBWJOHT�CFOFmUT��5IFTF�BSF�
BO�FTUJNBUF�PG�UIF�TPDJBM�XFMGBSF
�PS�iFGmDJFODZw
�

CFOFmUT�BTTPDJBUFE�XJUI�UIF�DPSSFDU�QSJDJOH�PG�
congested roads. 
Exhibit 3.2�EJTQMBZT�UIF�CFOFmU�BOE�DPTU�
mOEJOHT�GSPN�UIJT�BOBMZTJT�BT�XFMM�BT�UIF�WBMVF�
PG�UIF�UPMM�USBOTGFS��5IF�QSFTFOU�WBMVF�PG�UIF�
UJNF�TBWJOHT�CFOFmUT�JT�XFMM�PWFS�����CJMMJPO
�
XJUI�UPUBM�JNQMFNFOUBUJPO�BOE�PQFSBUJOH�DPTUT�
PG�BQQSPYJNBUFMZ������CJMMJPO��5IF�OFU�QSFTFOU�
WBMVF�	CFOFmUT�MFTT�DPTUT
�PG�UIF�CFOFmUT�UP�
TPDJFUZ�GSPN�JNQMFNFOUBUJPO�PG�UIJT�OFUXPSL�
XJEF�TDFOBSJP�PG�SPBE�QSJDJOH�JT�FTUJNBUFE�JO�UIF�
SBOHF�PG�����CJMMJPO��0WFS�UIF�JNQMFNFOUBUJPO�
QFSJPE�GPS�UIJT�TDFOBSJP�UIF�QSFTFOU�WBMVF�PG�UPMM�
SFWFOVFT�JT�FTUJNBUFE�BU�����CJMMJPO�

5IF�EJSFDU�CFOFmUT�UP�USBOTQPSUBUJPO�TZTUFN�
VTFST�BSF�TJ[BCMF
�BOE�EPNJOBUFE�CZ�UIF�WBMVF�
PG�USBWFM�UJNF�CFOFmUT��5IFTF�BSF�BO�FTUJNBUF�PG�
UIF�XFMGBSF
�PS�iFGmDJFODZw
�CFOFmUT�BTTPDJBUFE�
XJUI�UIF�DPSSFDU�QSJDJOH�PG�DPOHFTUFE�SPBET��
8IJMF�UIF�FYQFSJNFOU�XBT�BO�BQQSPYJNBUJPO�PG�
PQUJNBM�QSJDJOH�QPMJDZ
�B�OVNCFS�PG�JNQPSUBOU�
PCTFSWBUJPOT�DBO�TUJMM�CF�NBEF��

'JSTU
�UIPTF�XIP�CFOFmU�NPTU�GSPN�OFUXPSL�
UPMMJOH�BSF�VTFST�XJUI�IJHI�WBMVFT�PG�UJNF�	IJHIFS�
JODPNF�NPUPSJTUT�BOE�USVDLT
��5SBOTJU�VTFST�
BOE�PDDVQBOUT�PG�IJHI�PDDVQBODZ�WFIJDMFT�BMM�
SFBMJ[F�CFOFmUT�GSPN�UPMMJOH�BT�XFMM��4FDPOE
�
UIF�UPMM�SFWFOVFT�UIBU�SFTVMU�BSF�DPOTJEFSBCMZ�
MBSHFS�UIBO�UIF�EJSFDU�VTFS�CFOFmUT��5IJT�JT�UP�CF�
FYQFDUFE
�CVU�FNQIBTJ[FT�UIF�JNQPSUBODF�PG�
VTJOH�UIPTF�SFWFOVFT�UP�QSPWJEF�GVSUIFS�CFOFmUT�
to the road system users. The third point 
GPMMPXT�GSPN�UIF�TFDPOE��UIJT�BOBMZTJT�NBLFT�OP�
BTTVNQUJPOT�BCPVU�UIF�VTF�PG�UIPTF�SFWFOVFT��
XIJDI�NJHIU�CF�VTFE�UP�NBLF�JNQSPWFNFOUT�
UP�UIF�USBOTQPSUBUJPO�TZTUFN�	MFBEJOH�UP�GVSUIFS�

VTFS�CFOFmUT
�PS�UP�PGGTFU�PUIFS�UBYFT�BOE�GFFT�
	B�USBOTGFS�EJSFDUMZ�CBDL�UP�UIF�VTFST�UIBU�BMTP�
FMJNJOBUFT�XFMGBSF�MPTTFT�BTTPDJBUFE�XJUI�UIF�
UBYFT�BOE�GFFT
��

5IF�SFWFOVFT�GSPN�OFUXPSL�SPBE�UPMMJOH
�JO�UIJT�
BOBMZTJT
�BSF�JO�FYDFTT�PG�����NJMMJPO�	ZFBS������
EPMMBST
�QFS�BWFSBHF�XFFLEBZ��0ODF�BHBJO
�
UIFTF�NBZ�OPU�CF�PQUJNBM�UPMM�SBUFT
�XIFSF�UIF�
SBUFT�UIBU�SFTVMU�JO�UIF�HSFBUFTU�OFU�CFOFmUT�UP�
TPDJFUZ�NBZ�HFOFSBUF�FJUIFS�IJHIFS�PS�MPXFS�
SFWFOVFT�UIBO�UIPTF�BOBMZ[FE�IFSF��#BTFE�PO�
����XFFLEBZT�PG�UPMMJOH��UIF�TDFOBSJP�SFTVMUT�JO�
NPSF�UIBO������CJMMJPO�JO�HSPTT�BOOVBM�SFWFOVFT��
"T�B�DPNQBSJTPO
�BMM�UIF�USBOTQPSUBUJPO�BHFODJFT�
in the central Puget Sound region collected 
BQQSPYJNBUFMZ������CJMMJPO�JO�USBOTQPSUBUJPO�
SFMBUFE�SFWFOVFT�	SFWFOVFT�VTFE�GPS�
USBOTQPSUBUJPO�FYQFOEJUVSFT
�JO�������

([KLELW������%HQHÀWV�DQG�&RVWV�RI�1HWZRUN�
5RDG�3ULFLQJ

Source: Puget Sound Regional Council, ECONorthwest
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Absent the rationing of supply based on 
XJMMJOHOFTT�UP�QBZ�	UPMMJOH

�JU�JT�WFSZ�EJGmDVMU�
UP�HBVHF�UIF�JEFBM�MFWFM�PG�JOWFTUNFOU�JO�
transportation supply. But it appears that 
OFUXPSL�UPMMJOH�SFWFOVFT�BSF�TVGmDJFOU�UP�SFQMBDF�
BMM�OPO�VTF�GFF�GPSNT�PG�USBOTQPSUBUJPO�SFWFOVFT�
DVSSFOUMZ�VTFE�UP�JOWFTU�JO�UIF�SPBE�TZTUFN
�BOE�
XPVME�TUJMM�MFBWF�DPOTJEFSBCMF�SFWFOVFT�MFGU�PWFS�
GPS�SPBE�JNQSPWFNFOUT
�BOE�UIF�TVQQPSU�PG�USBOTJU�
PS�PUIFS�TFSWJDF�PQFSBUJPOT�PO�UIF�SPBE�OFUXPSL�

5IF�VTFS�CFOFmUT�BSF�MBSHF
�CVU�UIF�UPMM�SFWFOVFT�
that result are considerably larger. This is to be 
FYQFDUFE
�CVU�FNQIBTJ[FT�UIF�JNQPSUBODF�PG�
VTJOH�UIPTF�SFWFOVFT�UP�QSPWJEF�GVSUIFS�CFOFmUT�
UP�UIF�SPBE�TZTUFN�VTFST�UISPVHI�SFJOWFTUNFOU
�
or rebating other taxes and fees.
$POHFTUJPO�CBTFE�UPMMJOH�HFOFSBUFT�SFWFOVFT�
GPS�JOWFTUNFOU�CVU�BMTP�MJNJUT�UIF�XBTUFE�UJNF�
SFTPVSDFT�BTTPDJBUFE�XJUI�PWFSDPOTVNQUJPO�
PG�TDBSDF�QFBL�QFSJPE�SPBEXBZ�DBQBDJUZ��4P
�
B�GVMM�BDDPVOUJOH�PG�UIF�DPTUT�BOE�CFOFmUT�PG�
road tolling compares the implementation and 
PQFSBUJOH�DPTUT�PG�UIF�QSPHSBN�XJUI�UIF�GVMM�
CFOFmUT�PG�NPSF�FGmDJFOUMZ�BMMPDBUJOH�SPBE�TQBDF�
SFTPVSDFT��5IF�UPMMJOH�SFWFOVFT�UIFNTFMWFT�
are treated as an economic transfer since the 
SFWFOVFT�SFQSFTFOU�B�DPTU�UP�SPBE�VTFST�BOE�
B�CFOFmU�UP�UIF�UPMM�TZTUFN�PQFSBUPS��*O�UIF�
case of public sector management of a tolling 
TZTUFN
�UIF�SFWFOVFT�DPVME�CF�FYQFDUFE�UP�CF�
SFJOWFTUFE�JO�UIF�USBOTQPSUBUJPO�TZTUFN�PS�VTFE�
to offset other taxes and fees that support public 
JOWFTUNFOUT�

Under the implementation scenario outlined 
BCPWF
�UIF�UPMMT�QBJE�CZ�VTFST�BOE�DPMMFDUFE�
CZ�UIF�PQFSBUPS�FYDFFE�UIF�WBMVF�PG�UIF�VTFS�

CFOFmUT��5IJT�JT�FYQFDUFE�VOEFS�BMM�CVU�UIF�NPTU�
DPOHFTUFE�QSF�UPMMJOH�SPBE�OFUXPSL�DPOEJUJPOT��
*G�UPMM�SFWFOVFT�BSF�TPNFIPX�TRVBOEFSFE
�
UIF�FGGFDUT�PO�TPDJFUZ�GSPN�SPBE�UPMMJOH�XJMM�CF�
OFHBUJWF��5IJT�mOEJOH�SFJOGPSDFT�UIF�HFOFSBM�
DPODMVTJPO�UIBU�JU�JT�OPU�QSPEVDUJWF�UP�EJTDVTT�
SPBE�UPMMJOH�XJUIPVU�TJNVMUBOFPVTMZ�BEESFTTJOH�
UIF�JTTVF�PG�IPX�UPMM�SFWFOVFT�XJMM�CF�VTFE�

4. STILL TOO MANY 
QUESTIONS TO ADDRESS
&WFO�BT�MPOH�UFSN�CFOFmUT�GSPN�BO�FGmDJFOU�
fee program are clear and large in scale the 
challenges in implementing such a program 
are many. Such a fee program represents a 
MBSHF�TDBMF�DIBOHF�GSPN�FYJTUJOH�QPMJDZ�BOE�
XPVME�JOWPMWF�EJTSVQUJWF�USBOTGPSNBUJPO�GPS�NBOZ�
aspects of surface transportation management 
and operations. Some of these topics are 
EJTDVTTFE�CFMPX�

4.1 HOW DRIVERS WILL RESPOND TO 
ALTERNATIVE FEE STRUCTURES
0OF�PG�UIF�NPTU�JNQPSUBOU�RVFTUJPOT�B�WBSJBCMF�
GFF�EFNPOTUSBUJPO�QSPKFDU�DBO�BEESFTT�JT�IPX�
ESJWFST�XJMM�SFTQPOE�UP�UIF�GFF�TUSVDUVSF��5IF�
NBOZ�FGmDJFODZ�BSHVNFOUT�JO�GBWPS�PG�WBSJBCMF�
SPBE�DIBSHFT�EFQFOE�VQPO�ESJWFS�T�BCJMJUJFT�UP�
TVCTUJUVUF�MPXFS�DPTU�	JO�UFSNT�PG�TPDJBM�DPTUT�PG�
DPOHFTUJPO�BOE�PUIFSXJTF�CVSEFOJOH�UIF�SPBE�
TZTUFN
�CFIBWJPS�GPS�IJHIFS�DPTU�CFIBWJPS��5IF�
theory is strong and supported by considerable 
empirical results but understanding details 
PG�ESJWFS�SFTQPOTF�JT�JNQPSUBOU�GPS�EFTJHOJOH�
systems that best meet consumer and road 
operator needs. 

4.1.1 Price Elasticities

5IF�MJUFSBUVSF�PO�IPX�UPMMT�JOnVFODF�ESJWFS�
CFIBWJPS�JT�RVJUF�MBSHF
�BOE�FTUJNBUFT�PG�QSJDF�
FMBTUJDJUJFT�	QFSDFOU�DIBOHF�JO�B�NFBTVSF�PG�
demand as a ratio of percent change in price or 
UPMM�DPTUT
�WBSZ�CBTFE�PO�TQFDJmD�DJSDVNTUBODFT�
BOE�UIF�UJNFGSBNF�PWFS�XIJDI�CFIBWJPS�JT�
PCTFSWFE��

5IF�5SBGmD�$IPJDFT�4UVEZ�JO�4FBUUMF�XBT�
possibly the largest scale controlled experiment 
of tolls being applied to an entire regional 
OFUXPSL��&MBTUJDJUJFT�GSPN�UIJT�TUVEZ�BSF�B�VTFGVM�
TUBSUJOH�QPJOU�GPS�VOEFSTUBOEJOH�UIF�CFIBWJPSBM�
SFTQPOTF�PG�ESJWFST��

5IF�5SBGmD�$IPJDFT�4UVEZ�QSPWJEFT�UIF�CFTU�
DVSSFOUMZ�BWBJMBCMF�NFBTVSFT�PG�BDUVBM�DPOTVNFS�
CFIBWJPS�DIBOHF�JO�SFTQPOTF�UP�SFHJPO�
XJEF�WBSJBCMF�DPOHFTUJPO�QSJDJOH��"DSPTT�BMM�
IPVTFIPMET�BOE�BMM�USJQ�QVSQPTFT
�UIF�GPMMPXJOH�
DIBOHFT�XFSF�PCTFSWFE�

 ඵ ��QFSDFOU�SFEVDUJPO�JO�BMM�WFIJDMF�UPVST�	UPVST�
QFS�XFFL


 ඵ ���QFSDFOU�SFEVDUJPO�JO�WFIJDMF�NJMFT�USBWFMFE�
	NJMFT�QFS�XFFL


 ඵ ��QFSDFOU�SFEVDUJPO�JO�UPVS�ESJWF�UJNF�
	NJOVUFT�PG�ESJWJOH�QFS�XFFL


 ඵ ��QFSDFOU�SFEVDUJPO�JO�UPVS�TFHNFOUT�
	TFHNFOUT�PG�UPVST�QFS�XFFL


 ඵ ���QFSDFOU�SFEVDUJPO�JO�NJMFT�ESJWFO�PO�UPMMFE�
SPBET�	UPMMFE�NJMFT�QFS�XFFL


)PVTFIPME�FMBTUJDJUJFT�PG�EFNBOE�XJUI�SFTQFDU�
UP�WFIJDMF�PQFSBUJOH�DPTUT�XFSF�JO�UIF�SBOHF�
PG�������UP�������BOE�BSF�DPOTJTUFOU�XJUI�PUIFS�
empirical estimates. In the economics this 
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range of response is termed inelastic meaning 
the change in demand is less in percentage 
UFSNT�UIBO�UIF�DIBOHF�JO�QSJDFT��"OE�XIJMF�
USBWFM�EFNBOE�JT�HFOFSBMMZ�VOEFSTUPPE�UP�CF�
inelastic this should not be interpreted as there 
CFJOH�POMZ�B�NPEFTU�PQQPSUVOJUZ�UP�JNQSPWF�
UIF�FGmDJFODZ�PG�UIF�TZTUFN��5P�UIF�DPOUSBSZ
�
UIF�CFIBWJPSBM�SFTQPOTF�UP�QSJDFT�GPS�SPBE�VTF�
BSF�DPOTJTUFOUMZ�PCTFSWFE�BOE�UIF�NBHOJUVEF�
PG�DIBOHFT�JO�USBGmD�DPOEJUJPOT�DBO�PGUFO�
NFBO�UIF�EJGGFSFODF�CFUXFFO�B�CSFBLEPXO�JO�
the performance of high use roads and free 
nPXJOH�USBGmD��"�NPSF�EFUBJMFE�EJTDVTTJPO�PG�UIF�
BOBMZTJT�BOE�mOEJOHT�GSPN�UIF�5SBGmD�$IPJDFT�
4UVEZ�EBUB�DBO�CF�GPVOE�JO�"QQFOEJY�#��"�

4.1.2 7UDI¼F�'LYHUVLRQ

"�QPUFOUJBM�DPODFSO�XJUI�SPBE�UPMMT�JOWPMWFT�
UIF�BNPVOU�JG�USBGmD�UIBU�BWPJET�QBZJOH�UPMMT�CZ�
ESJWJOH�PO�TFDPOEBSZ�GBDJMJUJFT
�PS�EJWFSTJPO��
5IFTF�DPODFSOT�XFSF�FWJEFOU�JO�UIF�BOBMZTJT�PG�
UPMM�SPBE�QSPKFDUT�	/8�$PSOFMJVT�1BTT�3PBE�BOE�
0SFHPO�)JHIXBZ����
�UIBU�XFSF�QBSU�PG�0%05�T�
congestion pricing study resulting from HB 2001. 
*O�UIFTF�DBTFT�UIF�QSPKFDUT�CFJOH�FWBMVBUFE�
FWFO�QFSGPSNFE�QPPSMZ�JO�UFSNT�PG�mOBODJBM�
WJBCJMJUZ�EVF�UP�UIF�UPMM�QPMJDJFT�BOE�QSFWBMFODF�PG�
BUUSBDUJWF�EJWFSTJPO�SPVUFT��5FDIOJDBMMZ�EJWFSTJPO�
DBO�JOWPMWF�USBGmD�PO�TFDPOEBSZ�SPBET�CVU�BMTP�
DBO�JOWPMWF�USJQT�EJWFSUFE�PGG�UIF�UPMMFE�SPBE�
BOE�NBEF�CZ�BOPUIFS�NPEF
�PS�FWFO�UJNF�PG�
EBZ�JO�UIF�DBTF�PG�UJNF�WBSZJOH�UPMM�SBUFT��"O�
JNQPSUBOU�GFBUVSF�PG�BO�FGmDJFOU�SPBE�GFF�JT�UIBU�
UIF�GFF�BQQMJFT�UP�TFDPOEBSZ�SPBET�BT�XFMM��0OF�
aspect of a demonstration project is to better 
VOEFSTUBOE�IPX�GFFT�DPVME�HFU�TUSVDUVSFE�
BOE�NBOBHFE�PWFS�UJNF�JO�PSEFS�UP�NJOJNJ[F�
EJWFSUFE�USBGmD��'PS�FYBNQMF�JO�(FSNBOZ�UIF�

IFBWZ�WFIJDMF�GFF�QSPHSBN�IBT�BEEFE�SPBET�
UP�UIFJS�DIBSHJOH�OFUXPSL�PWFS�UJNF�BT�UIFTF�
SPBET�FYQFSJFODF�JODSFBTFE�JO�USBGmD�BOE�
DPOHFTUJPO��"OE�TJODF�BO�FGmDJFOU�GFF�JT�POF�
UIBU�NJSSPST�QFBL�USBGmD�nPXT�UIF�XPSTU�LJOE�PG�
USBGmD�EJWFSTJPO
�EJWFSTJPO�GSPN�PWFSQSJDFE�BOE�
VOEFSVUJMJ[FE�UPMM�SPBET�EVSJOH�PGG�QFBL�ESJWJOH�
QFSJPET
�JT�BWPJEFE�BMUPHFUIFS�

4.1.3 Response Surface Over Time

.PTU�FTUJNBUFT�PG�ESJWFS�SFTQPOTF�UP�UPMMT�
	JODMVEJOH�UIPTF�EFWFMPQFE�GSPN�UIF�5SBGmD�
$IPJDFT�4UVEZ
�BSF�TIPSU�SVO�JO�OBUVSF��*O�
UIF�TIPSU�SVO�UIF�PQQPSUVOJUJFT�GPS�ESJWFST�UP�
BWPJE�UPMMT�NBZ�CF�MJNJUFE�XIJMF�JO�UIF�MPOH�SVO�
TVCTUJUVUJOH�UPXBSE�MPXFS�DPTU�CFIBWJPS�JT�PGUFO�
NPSF�GFBTJCMF��'PS�FYBNQMF�JO�UIF�TIPSU�SVO�QBTU�
EFDJTJPOT�SFHBSEJOH�IPNF�BOE�XPSL�MPDBUJPOT�
XJMM�CF�mYFE�BOE�JO�UIF�MPOH�SVO�UIFTF�EFDJTJPOT�
DBO�UBLF�BO�FGmDJFOU�SPBE�VTF�GFF�TUSVDUVSF�JOUP�
account. As a result it is generally agreed that 
MPOH�SVO�FMBTUJDJUJFT�PG�EFNBOE�BSF�IJHIFS�JO�
NBHOJUVEF�UIBO�BSF�TIPSU�SVO�FTUJNBUFT�

4.1.4 Compliance/Evasion

"WPJEBODF�CFIBWJPS�JT�B�GBDUPS�JO�BOZ�QSPHSBN�
UIBU�SFDPWFST�GFFT�GPS�VTF�PG�BO�BTTFU�PS�
TFSWJDF��5IFSF�JT�BO�FYUFOTJWF�MJUFSBUVSF�PO�
BWPJEBODF�CFIBWJPS�JO�HFOFSBM�BOE�UPMM�FWBTJPO�
JO�QBSUJDVMBS��(FOFSBMMZ�FWBTJPO�	USZJOH�UP�FWBEF�
QBZJOH�UIF�DIBSHF�XIFO�UIF�TFSWJDF�IBT�CFFO�
SFOEFSFE
�XJMM�CF�B�GVODUJPO�UP�TPNF�EPNJOBOU�
GBDUPST��
�UIF�PQQPSUVOJUZ�UP�FOHBHF�JO�FWBTJWF�
CFIBWJPS
��
�UIF�DPTU�PG�CFJOH�DBVHIU�FOHBHFE�
JO�FWBTJWF�CFIBWJPS
�BOE��
�UIF�QSPCBCJMJUZ�PG�
being caught. An additional factor is the risk 
UPMFSBODF�PG�BOZ�HJWFO�QFSTPO�XJUI�SFTQFDU�UP�
CFJOH�DBVHIU�BOE�IBWJOH�UP�QBZ�UIF�QFOBMUZ��

5IF�JNQMJDBUJPO�GPS�BO�FGmDJFOU�SPBE�VTF�GFF�
program is that the general systems for ensuring 
compliance and enforcement must be carefully 
EFTJHOFE��*OEJWJEVBM�BQQSPBDIFT�UP�DPNQMJBODF�
BOE�FOGPSDFNFOU�IBWF�WBSJPVT�EJGGFSFOU�DPTU�
BTTPDJBUFE�XJUI�UIFJS�JNQMFNFOUBUJPO�BOE�
PQFSBUJPO
�TP�B�DBSFGVM�BDDPVOUJOH�PG�DPTU�BOE�
SFWFOVF�FGGFDUT�JT�OFFEFE�JO�PSEFS�UP�TFMFDU�BO�
appropriate approach.

4.2 WHICH TECHNOLOGIES WILL MEET 
THE REQUIREMENTS NOW AND IN THE 
FUTURE?
Choosing a technology that must endure into 
the future is a challenging exercise. Many efforts 
to procure technical systems for demanding 
FOUFSQSJTFT�GPDVT�PO�GVODUJPOBM�SFRVJSFNFOUT�
SBUIFS�UIBO�UFDIOJDBM�TQFDJmDBUJPOT��5IJT�BMMPXT�
NBOBHJOH�PSHBOJ[BUJPOT�UP�CF�DMFBS�BCPVU�UIFJS�
OFFET�XJUIPVU�EJDUBUJOH�TQFDJmD�UFDIOJDBM�EFUBJMT�
UP�UIF�NBSLFU�GPS�UFDIOJDBM�TPMVUJPOT��5IJT�XBT�
UIF�HFOFSBM�BQQSPBDI�UBLFO�UIF�5SBGmD�$IPJDFT�
4UVEZ�JO�4FBUUMF�	B�TNBMMFS�TDBMF�QJMPU�FGGPSU
�BOE�
XBT�BMTP�HFOFSBMMZ�FNQMPZFE�JO�UIF�DBTF�PG�UIF�
0SFHPO�3PBE�6TBHF�$IBSHF�1SPHSBN�	B�MBSHFS�
TDBMF�FBSMZ�WPMVOUBSZ�PQU�JO�JNQMFNFOUBUJPO
��

The toll industry is a highly dynamic 
JOEVTUSZ�XJUI�UFDIOJDBM�TZTUFNT�UIBU�NJSSPS�
those employed by other information and 
DPNNVOJDBUJPO�JOUFOTJWF�JOEVTUSJFT��5IF�QBDF�PG�
OFX�UFDIOPMPHZ�BEPQUJPO�JT�GBTU�BOE�UIF�DPTUT�
of locking into an inferior technology model can 
CF�IJHI��5IFTF�SJTLT�BSF�MPX�GPS�B�TNBMM�TDBMF�
demonstration project but considerable for full 
PQFSBUJPOT��4PNF�TQFDJmD�UFDIOJDBM�BTQFDUT�PG�
a fee system operation are discussed in more 
detail later in this paper.
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4.3 HOW CAN PRIVACY CONCERNS BE 
HANDLED?
Information systems are becoming increasingly 
DPNQMFY��"T�JOGPSNBUJPO�JT�DPMMFDUFE
�TUPSFE�
BOE�VTFE�JO�NPSF�BOE�NPSF�CFOFmDJBM�XBZT
�
UIFSF�BSF�BMTP�JODSFBTJOH�DPODFSOT�PWFS�IPX�
JOGPSNBUJPO�UIBU�NJHIU�CF�DPOTJEFSFE�iQSJWBUFw�
is managed and protected against malicious 
VTF��3PBE�UPMMJOH�TZTUFNT�XJUI�BVUPNBUFE�UPMMJOH�
transactions that associate the use of roads 
XJUI�BO�BDDPVOU�IPMEFS�BSF�KVTU�POF�BTQFDU�PG�
MJGF�UIBU�SBJTF�JTTVFT�PG�QSJWBDZ�QSPUFDUJPO�JO�
the minds of consumers. A road tolling system 
that collects and stores detailed information 
BCPVU�B�MBSHF�FYUFOU�PG�UIF�SPBET�WJTJUFE�CZ�BMM�
road users is by extension a larger source of 
the same kinds of concerns. The fact is that 
B�SPBE�UPMMJOH�TZTUFN
�MJLF�UIF�POF�VTFE�JO�UIF�
PQFSBUJPO�PG�UIJT�FYQFSJNFOU
�DPMMFDUT�FYUFOTJWF�
BOE�EFUBJMFE�JOGPSNBUJPO�BCPVU�JOEJWJEVBM�VTFST�
BOE�UIFJS�USBWFM�CFIBWJPS��*U�JT�JNQPTTJCMF�UP�
imagine such a system being put into operation 
XJUIPVU�TJHOJmDBOU�TBGFHVBSET�JO�QMBDF�UP�TFDVSF�
QFSTPOBM�JOGPSNBUJPO��"QQFOEJY�#��#�EJTDVTTFT�
QSJWBDZ�BOE�SPBE�UPMMJOH�JO�NPSF�EFUBJM�

5IF�RVFTUJPOT�BSPVOE�QSJWBDZ�QSPUFDUJPOT�JO�QBSU�
DIBOHF�XJUI�SFTQFDU�UP�UIF�DJSDVNTUBODFT�PG�UIF�
JOEJWJEVBM�XIPTF�EBUB�SFRVJSFT�QSPUFDUJPO��5IFTF�
DJSDVNTUBODFT�JODMVEF�UIF�GPMMPXJOH�

 ඵ Normal Vehicle Operations�o�XIBU�EBUB�
JT�BWBJMBCMF�UP�XIPN�BOE�VOEFS�XIBU�
DJSDVNTUBODFT�JO�UIF�DBTF�PG�VTFST�XIP�BSF�
BTTVNFE�UP�CF�JO�DPNQMJBODF�XJUI�UIF�GFF�
program?

 ඵ Suspicion of Fee Evasion���XIBU�EBUB�
JT�BWBJMBCMF�UP�XIPN�BOE�VOEFS�XIBU�

DJSDVNTUBODFT�JO�UIF�DBTF�PG�VTFST�XIP�BSF�
BTTVNFE�UP�CF�PVU�PG�DPNQMJBODF�XJUI�UIF�
GFF�QSPHSBN �"OE�GVSUIFSNPSF�IPX�JT�PVU�PG�
DPNQMJBODF�EFUFSNJOFE�JO�UIF�mSTU�QMBDF 

 ඵ Suspicion of Other Crimes�o�XIBU�EBUB�
JT�BWBJMBCMF�UP�XIPN�BOE�VOEFS�XIBU�
DJSDVNTUBODFT�JO�UIF�DBTF�PG�VTFST�XIP�BSF�
TVTQFDUFE�PG�PUIFS�DSJNFT�BOE�XIFSF�WFIJDMF�
VTF�EBUB�JT�DPOTJEFSFE�SFMFWBOU�UP�B�DSJNJOBM�
JOWFTUJHBUJPO �1SJWBDZ�JT�EJTDVTTFE�JO�NPSF�
EFUBJM�JO�"QQFOEJY�#��#
�CVU�JU�JT�BMTP�VTFGVM�
to think of a pilot program as an opportunity 
UP�DMBSJGZ�QSJWBDZ�PCKFDUJWFT�BOE�TUBOEBSET�PG�
practice.

Each of the technologies used for electronic 
UPMMJOH�XJMM�SFDPSE�EBUB�PO�VTFST��QFSTPOBM�
USBWFM�CFIBWJPS�	JG�UIFZ�VTF�B�UPMM�SPBE�PS�FOUFS�
B�DPSEPOFE�BSFB

�CVU�UIF�MFWFM�PG�QSJWBDZ�
DPODFSOT�WBSZ�GPS�FBDI�PG�UIF�UFDIOPMPHJFT��'PS�
FYBNQMF
�XIJMF�UIFSF�JT�B�HFOFSBM�DPODFSO�BCPVU�
UIFGU�PG�UIF�JO�WFIJDMF�EFWJDFT�PS�IBDLJOH�PG�B�
VTFS�T�BDDPVOU
�UIFSF�BSF�GFXFS�DPODFSOT�XJUI�
UIF�UIFGU�PG�USBOTQPOEFST�UIBO�XJUI�JO�WFIJDMF�
(14�EFWJDFT
�CFDBVTF�USBOTQPOEFST�DBSSZ�OP�
SFDPSE�PG�XIFSF�UIFZ�WF�CFFO��0O�UIF�PUIFS�
IBOE
�USBOTQPOEFS�CBTFE�TZTUFNT�OFFE�UP�TUPSF�
JOGPSNBUJPO�BCPVU�XIFSF�UIF�USBOTQPOEFS�IBT�
CFFO�SFBE�JO�B�CBDL�FOE�EBUB�TZTUFN
�XIFSFBT�
(14�CBTFE�PO�CPBSE�VOJUT�DBO�LFFQ�BMM�MPDBUJPO�
EBUB�JOTJEF�UIF�VOJU
�XIJDI�SFNBJOT�JO�UIF�VTFS�T�
possession unless it needs to be audited. 
.BOZ�DPOTVNFST�NJTVOEFSTUBOE�IPX�(14�
XPSLT�BOE�CFMJFWF�UIBU�JO�(14�CBTFE�TZTUFNT
�
satellites can “see” them and track them as 
UIFZ�NPWF�BSPVOE��*O�SFBMJUZ
�UIF�(14�TBUFMMJUFT�
POMZ�USBOTNJU�UIFJS�JEFOUJmFS�BOE�UIF�UJNF��(14�

SFDFJWFST�VTF�EJGGFSFODFT�JO�UJNF�UP�DBMDVMBUF�
UIFJS�EJTUBODF�UP�FBDI�TBUFMMJUF�UIFZ�DBO�iTFF
w�
BOE�GSPN�UIPTF
�DBMDVMBUF�UIFJS�QPTJUJPO�PO�UIF�
TVSGBDF�PG�UIF�FBSUI��"DDFQUBODF�PG�(14�CBTFE�
UFDIOPMPHZ�XJMM�SFRVJSF�FEVDBUJOH�DPOTVNFST�

1FPQMF�BMTP�IBWF�QSJWBDZ�DPODFSOT�SFMBUFE�UP�
the use of cameras for tolling. Many people are 
DPODFSOFE�XJUI�UIF�VTF�PS�TBMF�PG�QFSTPOBM�USBWFM�
EBUB�UP�FOUJUJFT�OPU�EJSFDUMZ�SFMBUFE�UP�UPMMJOH
�
TVDI�BT�MBX�FOGPSDFNFOU�BHFODJFT
�QSJWBUF�
JOWFTUJHBUPST
�PS�mSNT�TFFLJOH�UP�VTF�UIF�EBUB�GPS�
marketing purposes. 
*O�(FSNBOZ
�UIF�'FEFSBM�0GmDF�GPS�(PPET�
5SBOTQPSU�	#"(
�JT�SFTQPOTJCMF�GPS�UIF�USVDL�UPMM�
system and Toll Collect is a subcontractor. BAG 
EFmOFT�UIF�SFRVJSFNFOUT�UP�CF�JNQMFNFOUFE�
BOE�PWFSTFFT�UIF�EBUB�QSPUFDUJPO�QPMJDZ��
Permission to process data for the toll system 
JT�QSPWJEFE�CZ�UIF�5SVDL�5PMM�3FHVMBUJPO�BOE�
UIF�'FEFSBM�$PNNJTTJPOFS�GPS�%BUB�1SPUFDUJPO�
BOE�'SFFEPN�PG�*OGPSNBUJPO��%BUB�JT�QSPDFTTFE�
CZ�UIF�PQFSBUPS
�iTUSJDUMZ�JO�BDDPSEBODF�XJUI�
EBUB�QSPUFDUJPO�HVJEFMJOFT�BOE�FYDMVTJWFMZ�
for the statutorily prescribed purpose of toll 
collection.” Personal data are transmitted only 
UP�UIF�FYUFOU�OFDFTTBSZ�UP�GVMmMM�UPMM�DPMMFDUJPO�
and contract obligations and the transmission 
of data is performed through authenticated 
FODSZQUFE�NFTTBHFT��*O�BEEJUJPO
�UIF�CJMM�JUTFMG�
only contains information about the route the 
USVDL�USBWFMFE
�BU�XIBU�UJNF
�BOE�UIF�UPMM�UIF�VTFS�
JT�SFRVJSFE�UP�QBZ��-BX�FOGPSDFNFOU�BVUIPSJUJFT�
cannot use this information to determine 
BWFSBHF�TQFFE�BT�UIF�PO�CPBSE�VOJU�EPFT�OPU�
store any information on the speed of the truck. 
Billing data are not sold to any third parties. 
The German system relies on photographs of 
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WFIJDMFT��MJDFOTF�QMBUFT�GPS�FOGPSDFNFOU��ESJWFST�
DBOOPU�CF�SFDPHOJ[FE�JO�UIF�QIPUPT��1IPUPT�
BSF�EFMFUFE�iXJUIJO�B�GSBDUJPO�PG�B�TFDPOEw�GPS�
WFIJDMFT�UIBU�BSF�EFUFSNJOFE�UP�CF�FYFNQU�GSPN�
the toll.
*O�UIF�6�4�
�&�;�1BTT�DVTUPNFST�BSF�BTTVSFE�UIBU�
BMM�JOGPSNBUJPO�SFMBUFE�UP�UIFJS�BDDPVOU
�JODMVEJOH�
UIFJS�mOBODJBM�JOGPSNBUJPO�BOE�WFIJDMF�NPWFNFOU�
SFDPSET
�XJMM�POMZ�CF�VTFE�GPS�CJMMJOH
�EFEVDUJOH�
UPMM�DIBSHFT
�FOGPSDJOH�UPMM�DPMMFDUJPO�MBXT
�PS�
other legal uses as ordered by courts. The 
MBUUFS�BMMPXFE�VTF�IBT�DBVTFE�TPNF�DPODFSO
�
IPXFWFS
�BT�&�;�1BTT�SFDPSET�XFSF�SFMFBTFE�
VOEFS�DPVSU�PSEFS�BOE�VTFE�JO�B�EJWPSDF�USJBM�BT�
FWJEFODF�PG�JOmEFMJUZ�

5IFSF�BSF�NBOZ�XBZT�UP�QSPUFDU�UIF�QSJWBDZ�PG�
JOEJWJEVBMT�BOE�UP�JOGPSN�UIFN�PG�XIBU�EBUB�BSF�
DPMMFDUFE�BOE�IPX�UIF�UPMMJOH�BHFODZ�BOE�JUT�
DPOUSBDUPST�XJMM�VTF�UIFN��8JUI�QSPQFS�QMBOOJOH
�
FEVDBUJPO
�BOE�UFDIOPMPHZ
�UIF�QSPUFDUJPO�PG�
QSJWBDZ�OFFE�OPU�CF�B�NBKPS�SPBECMPDL�UP�UIF�
successful implementation of congestion pricing 
systems.
"OESFX�+��#MVNCFSH�PG�4UBOGPSE�6OJWFSTJUZ
�
BMPOH�XJUI�TFWFSBM�DPBVUIPST
�IBT�QVCMJTIFE�
FYUFOTJWFMZ�PO�MPDBUJPO�QSJWBDZ�JO�HFOFSBM�BOE�
MPDBUJPO�QSJWBDZ�JTTVFT�SFMBUFE�UP�UPMMJOH�JO�
particular. Blumberg argues that systems that 
DSFBUF�BOE�TUPSF�EJHJUBM�SFDPSET�PG�QFPQMF�T�
NPWFNFOUT�UISPVHI�QVCMJD�TQBDF�BSF�BO�
JOFYUSJDBCMF�QBSU�PG�UIF�GBCSJD�PG�FWFSZEBZ�MJGF�
BOE�UIFSF�XJMM�CF�NBOZ�NPSF�TVDI�TZTUFNT�JO�UIF�
near future. He cites current examples such as: 

 ඵ .POUIMZ�USBOTJU�TXJQF�DBSET

 ඵ &MFDUSPOJD�UPMMJOH�EFWJDFT�	F�H�
�'BT5SBL
�&�;�
1BTT


 ඵ Cell phones

 ඵ 4FSWJDFT�UFMMJOH�ZPV�XIFO�ZPVS�GSJFOET�BSF�
nearby

 ඵ 4FBSDIFT�GPS�TFSWJDFT�BOE�CVTJOFTTFT�OFBS�
your current location

 ඵ 'SFF�8J�'J�XJUI�BET�GPS�CVTJOFTTFT�OFBS�UIF�
OFUXPSL�BDDFTT�QPJOU�ZPV�SF�VTJOH

 ඵ &MFDUSPOJD�TXJQF�DBSET�GPS�EPPST

 ඵ $SFEJU�BOE�EFCJU�DBSE�USBOTBDUJPOT�BU�TUPSFT
�
"5.T
�WFOEJOH�NBDIJOFT
�FUD�

)F�BSHVFT�UIBU�UIFTF�TZTUFNT�BSF�JOOPWBUJWF�
BOE�QSPNJTF�CFOFmUT�SBOHJOH�GSPN�JODSFBTFE�
DPOWFOJFODF�UP�USBOTGPSNBUJWF�OFX�LJOET�PG�
TPDJBM�JOUFSBDUJPO��6OGPSUVOBUFMZ
�UIFTF�TZTUFNT�
QPTF�B�ESBNBUJD�UISFBU�UP�MPDBUJPO�QSJWBDZ
�
UIF�BCJMJUZ�PG�BO�JOEJWJEVBM�UP�NPWF�JO�QVCMJD�
TQBDF�XJUI�UIF�FYQFDUBUJPO�UIBU�VOEFS�OPSNBM�
DJSDVNTUBODFT�UIFSF�JT�OP�SFDPSE�PG�UIFJS�IBWJOH�
been there. Society is not likely to stop the 
DBTDBEF�PG�OFX�MPDBUJPO�CBTFE�EJHJUBM�TFSWJDFT
�
OPS�EPFT�JU�BQQFBS�UIBU�JU�XPVME�XBOU�UP
�BT�UIF�
CFOFmUT�PG�TVDI�TFSWJDFT�UP�VTFST�BSF�FYQFDUFE�
to be substantial.

4.4 WINNERS AND LOSERS; EQUITY IN 
SEVERAL DIMENSIONS
The primary arguments for road pricing are 
BCPVU�JNQSPWJOH�FGmDJFODZ�BOE�JOWFTUNFOU�
QPMJDZ��:FU�NBOZ�QFPQMF�XJMM�XPOEFS�JG�
JNQSPWFNFOUT�JO�FGmDJFODZ�XJMM�DPNF�BU�UIF�
FYQFOTF�PG�DPNQSPNJTFT�JO�GBJSOFTT��8IFOFWFS�
QPMJDJFT�DIBOHF
�JU�DSFBUFT�QPUFOUJBM�XJOOFST�
BOE�MPTFST
�BOE�UIJT�XPVME�CF�OP�MFTT�USVF�PG�
DPOHFTUJPO�QSJDJOH�PG�B�SFHJPO�T�SPBEXBZT��
5SBOTQPSUBUJPO�TFSWJDFT�BSF�DFOUSBM�GFBUVSFT�PG�

B�SFHJPOBM�FDPOPNZ��$POTFRVFOUMZ
�B�DIBOHF�
JO�UIF�QSJDJOH�PG�IJHIXBZ�TFSWJDFT�XJMM�IBWF�B�
mixture of good and bad impacts on certain 
UZQFT�PG�USBWFMFST
�BOE�PO�CVTJOFTTFT�BOE�
residents in subareas of the region.
1SPTQFDUJWFMZ�KVEHJOH�UIF�GBJSOFTT�PG�B�QPMJDZ�
JT�DPNQMFY�BU�CFTU
�JT�TVCKFDUJWF
�BOE�JOWPMWFT�
considerable uncertainty. Yet potential issues 
BSPVOE�UIF�EJTUSJCVUJPO�PG�DPTUT�BOE�CFOFmUT�
DBOOPU�TJNQMZ�CF�JHOPSFE��:FU
�XIBU�EPFT�
fairness depend on?

 ඵ 7BMVF�PG�USBWFM�UJNF�TBWJOHT�	XJMMJOHOFTT�UP�
QBZ


 ඵ Income effects ability to pay

 ඵ "WBJMBCJMJUZ�PG�BMUFSOBUJWFT

 ඵ 6TFT�PG�UIF�SFWFOVFT

Implementing congestion pricing means 
USBWFMFST�VTJOH�DPOHFTUFE�GBDJMJUJFT�EVSJOH�UIF�
QFBL�QFSJPE�XJMM�GBDF�HSFBUFS�PVU�PG�QPDLFU�DPTUT�
than they currently pay through the gasoline tax 
BMPOF��	0GG�QFBL�BOE�OJHIU�DIBSHFT
�PO�UIF�PUIFS�
IBOE�MJLFMZ�DPVME�CF�MFTT�UIBO�UIFZ�BSF�XJUIPVU�
DPOHFTUJPO�QSJDJOH�JG�QSJDJOH�XFSF�JNQMFNFOUFE�
CSPBEMZ�FOPVHI�UP�QFSNJU�BWFSBHF�HBTPMJOF�
UBYFT�UP�CF�SFEVDFE
�GPS�FYBNQMF��3FBMJTUJDBMMZ
�
IPXFWFS
�UIJT�XPVME�SFRVJSF�B�DPNQSFIFOTJWF�
UPMMJOH�TZTUFN�
�5IJT�XJMM�DBVTF�TPNF�EJWFSTJPO�
PG�USJQT�UP�EJGGFSFOU�SPVUFT
�BU�EJGGFSFOU�UJNFT
�CZ�
EJGGFSFOU�NPEFT
�BOE�NBZ�JOEVDF�TPNF�USBWFMFST�
OPU�UP�USBWFM�BU�BMM��

#FDBVTF�UIFTF�BEKVTUNFOUT�JO�USBWFM�CFIBWJPS�
SFMJFWF�USBGmD�MFWFMT�PO�UIF�QSJDFE�SPBEXBZ
�UIF�
SPBEXBZ�PGGFST�GBTUFS�BOE�NPSF�SFMJBCMF�USBWFM�
UJNFT�UP�BMM�WFIJDMF�UZQFT
�XIJDI�NBZ�CFOFmU�
FWFO�UIPTF�XIP�BSF�JOEVDFE�UP�DIBOHF�UIFJS�
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USBWFM�CFIBWJPS��(PNF[�*CBOF[�BOBMZ[FE�UIF�
application of congestion pricing to existing 
SPBET�BOE�JEFOUJmFE�UIF�NPTU�JNQPSUBOU�XJOOFST�
and losers. 
5IFSF�BSF�TFWFSBM�JNQPSUBOU�UIJOHT�UP�OPUF�BCPVU�
BOZ�BDDPVOUJOH�PG�XJOOFST�BOE�MPTFST��'JSTU
�
TPNF�USBWFMFST�XJMM�CFOFmU�GSPN�DPOHFTUJPO�
based charging only if the HOV response is 
HPPE��5IPTF�XIP�BSF�iUPMMFE�PVUw�PG�UIFJS�407T
�
GPS�FYBNQMF
�DBO�CFOFmU�POMZ�JG�UIJT�JT�UIF�DBTF��
5IJT�VOEFSTDPSFT�UIF�JNQPSUBODF�PG�SFNPWJOH�
UIF�JOTUJUVUJPOBM�JNQFEJNFOUT�UP�JODSFBTFE�CVT
�
WBOQPPM�BOE�DBSQPPM�TFSWJDFT��*U�NBZ�BMTP�
BSHVF�GPS�VTF�PG�TPNF�PG�UIF�DPOHFTUJPO�CBTFE�
DIBSHJOH�SFWFOVF�UP�BTTJTU�USBOTJU��4FDPOE
�
UIF�QBUUFSO�PG�XJOOFST�BOE�MPTFST�EPFT�OPU�
EFDPNQPTF�EJSFDUMZ�JOUP�SJDI�WT��QPPS
�BT�JT�
sometime alleged by critics of congestion 
QSJDJOH��"MUIPVHI�ESJWFST�PG�407T�XJUI�MPX�UJNF�
WBMVFT�BSF�UIF�POFT�NPTU�MJLFMZ�UP�CF�iUPMMFE�PGGw�
UIF�SPBE
�NBOZ�NBZ�CF�CFUUFS�PGG�EFTQJUF�UIJT�
JG�UIF�QFSGPSNBODF�PG�UIF�IJHIXBZ�CBTFE�)07�
BMUFSOBUJWFT�JNQSPWFT�TJHOJmDBOUMZ��5IPTF�GPS�
XIPN�)07�BMUFSOBUJWFT�SFNBJO�VOTBUJTGBDUPSZ
�
IPXFWFS
�XJMM�CF�BEWFSTFMZ�BGGFDUFE��

(PNF[�*CBOF[�JEFOUJmFT�UISFF�HSPVQT�UIBU�BSF�
MJLFMZ�UP�CF�XJOOFST�

���.PUPSJTUT�XIP�XPVME�ESJWF�XJUI�PS�XJUIPVU�
UIF�UPMM�CVU�XIP�QMBDF�B�IJHI�WBMVF�PO�USBWFM�
UJNF�TBWJOHT�	GPS�UIFTF�NPUPSJTUT�UIF�HBJOT�
GSPN�JNQSPWFE�USBGmD�TQFFET�PVUXFJHI�UIF�
UPMM�DPTU
�

���5SBWFMFST�XIP�XPVME�VTF�)07�TFSWJDFT�
PO�UIF�UPMMFE�SPBE�XIFUIFS�PS�OPU�UPMMT�BSF�
DIBSHFE�	UIFZ�CFOFmU�GSPN�JNQSPWFE�TQFFET�
XIJMF�QBZJOH�MJUUMF�PS�OP�UPMM
��BOE

���3FDJQJFOUT�PG�UPMM�SFWFOVFT�	J�F�
�UBYQBZFST�
if tolls reduce the pressure for tax increases 
PS
�BMUFSOBUJWFMZ
�UIF�DMJFOUT�PG�HPWFSONFOU�
QSPHSBNT�JG�UPMMT�BSF�VTFE�UP�mOBODF�BO�
FYQBOTJPO�PG�HPWFSONFOU�TFSWJDFT
�

'PVS�PUIFS�HSPVQT�BSF�MJLFMZ�MPTFST�

���.PUPSJTUT�XIP�XPVME�DPOUJOVF�UP�ESJWF�
PO�UIF�SPBE�EFTQJUF�UIF�UPMM�CVU�XIP�
QMBDF�B�SFMBUJWFMZ�MPX�WBMVF�PO�USBWFM�UJNF��
	&WFO�UIPVHI�UIF�UJNF�TBWJOHT�EPFT�OPU�
compensate these motorists for the toll 
DIBSHF
�UIFZ�NBZ�IBWF�UP�UPMFSBUF�UIJT�MPTT�
CFDBVTF�BMUFSOBUF�SPVUFT�PS�)07�TFSWJDFT�BSF�
UPP�JODPOWFOJFOU�GPS�USJQT�UIFZ�BSF�NBLJOH�
�

���.PUPSJTUT�XIP�TIJGU�GSPN�UIF�UPMMFE�SPBE�UP�
B�DPNQFUJOH�VOUPMMFE�GBDJMJUZ��	5IF�VOUPMMFE�
GBDJMJUZ�JT�MFTT�DPOWFOJFOU�PUIFSXJTF�UIFTF�
NPUPSJTUT�XPVME�IBWF�VTFE�JU�FWFO�JO�UIF�
BCTFODF�PG�UPMMT�
�

3. Other users of the competing untolled 
SPBEXBZ�	TJODF�DPOHFTUJPO�XJMM�JODSFBTF�PO�
UIBU�SPBE
��BOE

4. .PUPSJTUT�XIP�DIPPTF�OPU�UP�NBLF�UIF�USJQ�BU�
BMM�CFDBVTF�PG�UIF�UPMM�	PS�XIP
�XJUI�DPOHFTUJPO�
QSJDJOH
�OPX�ESJWF�BU�B�MFTT�DPOWFOJFOU�UJNF�PG�
EBZ�XIFO�UIF�UPMMT�BSF�MPXFS
�

0OF�mOBM�HSPVQ�NBZ�CFOFmU�PS�MPTF�EFQFOEJOH�
PO�TQFDJmD�DJSDVNTUBODFT��USBWFMFST�XIP�
TXJUDI�GSPN�ESJWJOH�UP�)07�PS�CVT�TFSWJDFT�PO�
UIF�UPMMFE�SPBE��	4PNF�PG�UIPTF�XIP�TXJUDI�NBZ�
CFOFmU�JG�UIF�)07�PS�CVT�TQFFET�BSF�JNQSPWFE�
HSFBUMZ�CZ�UIF�UPMMT
�CVU�PUIFST�NBZ�MPTF�JG�UIF�
CVT�PS�)07�TQFFE�JNQSPWFNFOUT�BSF�NPEFTU�PS�
UIFTF�NPEFT�XFSF�GBJSMZ�JODPOWFOJFOU�UP�CFHJO�XJUI
�

*O�UIJT�SFHBSE
�B�EJTUJODUJWF�GFBUVSF�PG�DPOHFTUJPO�
QSJDJOH�JT�JU�HFOFSBUFT�SFWFOVF�UIBU�DBO�CF�
VTFE�UP�PGGTFU�BOZ�TVDI�OFHBUJWF�FGGFDUT
�CZ�
mOBODJOH�USBOTJU�BMUFSOBUJWFT�XIFSF�BQQSPQSJBUF
�
PS�PUIFS�DPNQFOTBUPSZ�BDUJPOT��*OEFFE
�UIF�
reason economists recommend road pricing 
PWFS�SFHVMBUPSZ�BOE�MBOE�VTF�BQQSPBDIFT�
to congestion problems is because it is a 
QPMJDZ�UIBU�IBT�UIF�QPUFOUJBM�UP�NBLF�FWFSZPOF�
CFUUFS�PGG�UISPVHI�QSVEFOU�VTF�PG�UIF�SFWFOVFT�
HFOFSBUFE�CZ�UIF�QPMJDZ��*O�DPOUSBTU
�SFHVMBUPSZ�
BOE�MBOE�VTF�QPMJDJFT�QSPEVDF�OP�SFWFOVF
�
BOE�HFOFSBMMZ�SFRVJSF�BEEJUJPOBM�UBYBUJPO�UP�
implement. 
5IF�DVSSFOU�6�4��QSBDUJDF�GPS�SFDPWFSJOH�DPTUT�
relating to public expenditures on surface 
USBOTQPSUBUJPO�JT�CBTFE�PO�GVFM�UBYFT
�MJDFOTJOH�
GFFT
�USBOTJU�TFSWJDF�GBSFT�PS�UBSJGGT
�HFOFSBM�
taxing mechanisms such as sales and property 
UBYFT
�BOE�UIF�MJNJUFE�BQQMJDBUJPO�PG�nBU�SBUF�UPMMT�
BQQMJFE�UP�TFMFDUFE�SPBE�GBDJMJUJFT�	PGUFO�CSJEHFT�
BOE�UVOOFMT
��.PTU�PG�UIFTF�NFDIBOJTNT�BSF�
either unrelated to the transportation market 
	UIF�FOWJSPONFOU�JO�XIJDI�JOEJWJEVBMT�BOE�mSNT�
NBLF�DPOTVNFS�BOE�QSPEVDFS�EFDJTJPOT

�PS�
BSF�CBTFE�PO�BWFSBHJOH�DPTUT�PWFS�B�XJEF�
range of separate cost generating categories. 
These practices are the particular result of 
NBOZ�EFDBEFT�PG�QVCMJD�mOBODJOH�BOE�QSPWJTJPO�
PG�USBOTQPSUBUJPO�JOGSBTUSVDUVSF�BOE�TFSWJDFT
�
EVSJOH�XIJDI�USBOTQPSUBUJPO�JOWFTUNFOUT�XFSF�
considered to be general public goods. As a 
SFTVMU
�BO�POHPJOH�BSFB�PG�BOBMZTJT�IBT�UP�EP�
XJUI�VOEFSTUBOEJOH�UIF�EFHSFF�UP�XIJDI�WBSJPVT�
VTFST�HSPVQT
�BOE�UBY�BOE�GFF�QBZJOH�HSPVQT�
are responsible for the costs of maintaining 
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BOE�JOWFTUJOH�JO�USBOTQPSUBUJPO�JOGSBTUSVDUVSF�
BOE�TFSWJDFT��0GUFO�UIFTF�QPMJDZ�DPODFSOT�
BSF�DIBSBDUFSJ[FE�BT�JTTVFT�PG�IPSJ[POUBM�
FRVJUZ
�EPDVNFOUJOH�UIF�EFHSFF�UP�XIJDI�DPTU�
SFTQPOTJCJMJUZ�BOE�DPTU�SFDPWFSZ�DPOWFSHF�

/VNFSPVT�DPTU�SFDPWFSZ�BOE�DPTU�SFTQPOTJCJMJUZ�
TUVEJFT�BUUFNQU�UP�EFUBJM�UIF�EFHSFF�UP�XIJDI�
UIFSF�JT�DSPTT�TVCTJEJ[BUJPO�PG�USBOTQPSUBUJPO�
DPTUT�CFUXFFO�EJGGFSFOU�DMBTTFT�PG�SPBEXBZ�
VTFST��5IF�'FEFSBM�)JHIXBZ�$PTU�3FTQPOTJCJMJUZ�
4UVEZ�JT�B�QFSJPEJD�BOBMZTJT�UIBU�FRVBUFT�DPTU�
SFTQPOTJCJMJUZ�XJUI�UIF�SFDPWFSZ�PG�OBUJPOBM�
IJHIXBZ�mOBODJOH�DPTUT��5IF�SFTVMUT�PG�UIJT�
BOBMZTJT�BSF�VTFE�UP�FWBMVBUF�UIF�BEFRVBDZ�
BOE�iGBJSOFTTw�PG�FYJTUJOH�iVTFS�GFFTw
�TVDI�BT�
national fuel taxes.
3BOEBMM�1P[EFOB�FYBNJOFE�UIF�TQFDJmD�DBTF�PG�
$BMJGPSOJB�T�SPBE�mOBODJOH�TUSVDUVSF�JO������JO�
a paper titled 8IFSF�UIF�3VCCFS�)JUT�UIF�3PBE. 
5IF�TVNNBSZ�PG�UIJT�SFQPSU�TUBUFT�UIF�GPMMPXJOH�

0WFSBMM
�UIF�QSPCMFN�XJUI�SPBEXBZ�mOBODJOH�
JO�$BMJGPSOJB�JT�OPU�B�MBDL�PG�GVOET��5IF�
QSPCMFN�JT�UIBU�UIF�BWBJMBCMF�GVOET�BSF�
OPU�VTFE�SBUJPOBMMZ��5IF�DVSSFOU�TZTUFN�PG�
mOBODJOH�MFBET�UP�B�OJOF�GPME�VOEFS�QSJDJOH�
PG�DPOHFTUFE�DBQBDJUZ
�BOE�B�UXPGPME�
PWFSQSJDJOH�PG�VODPOHFTUFE�DBQBDJUZ��"T�
UIJOHT�TUBOE
�SPBEXBZ�VTFST�QBZ�BCPVU�UXP�
DFOUT�QFS�WFIJDMF�NJMF�USBWFMFE�PO�DPOHFTUFE�
SPBET
�JOTUFBE�PG�UIF�FJHIUFFO�DFOUT�QFS�NJMF�
USBWFMFE�UIBU�UIFZ�TIPVME�CF�QBZJOH��6TFST�PG�
VODPOHFTUFE�SPBET�BMTP�QBZ�BCPVU�UXP�DFOUT�
QFS�NJMF�USBWFMFE�XIJMF�UIFZ�TIPVME�POMZ�CF�
QBZJOH�POF�DFOU�QFS�NJMF�USBWFMFE�

A recent report commissioned by the California 
-FHJTMBUVSF
�Financing Transportation in 
California: Strategies for Change
�BVUIPSFE�
CZ�.BSUJO�8BDIT�BOE�DPMMFBHVFT
�FWBMVBUFT�
UIF�GVUVSF�PG�$BMJGPSOJB�USBOTQPSUBUJPO�mOBODF��
The report documents the limits of existing 
mOBODJBM�JOTUSVNFOUT
�XIJDI�IBWF�JODSFBTJOHMZ�
TIJGUFE�DPTU�SFTQPOTJCJMJUZ�BXBZ�GSPN�VTFST�PS�
CFOFmDJBSJFT
�BOE�XIJDI�BSF�GBDJOH�HSFBUFS�
VODFSUBJOUZ�JO�UIF�GBDF�PG�HSPXJOH�UBY�BWFSTJPO��
The report recommends returning to the primary 
VTF�PG�VTFS�GFFT
�BOE�JO�QBSUJDVMBS�NFOUJPOT�
UPMM�BOE�WBSJBCMF�UPMM�mOBODJOH��5IF�SFQPSU�BMTP�
IJHIMJHIUT�UIF�JNQPSUBODF�PG�QVSTVJOH�JOOPWBUJWF�
mOBODF�TUSVDUVSFT�BOE�BSSBOHFNFOUT�JODMVEJOH�
WBSJPVT�GPSNT�PG�EFCU�mOBODJOH�BOE�UIF�VTF�PG�
QVCMJD�QSJWBUF�QBSUOFSTIJQT�

4.4.1 Different classes of heavy vehicles

It is generally understood that the existing 
BQQSPBDI�UP�MFWZJOH�XFJHIU�GFFT�PO�IFBWZ�
WFIJDMFT�JT�JNQSFDJTF�XJUI�SFTQFDU�UP�BDUVBM�
cost responsibility. In Oregon this is less true 
than in other settings but it is still the case that 
MJHIUFS�USVDLT�PGUFO�PWFSQBZ�XJUI�SFTQFDU�UP�
UIF�XFBS�BOE�UFBS�DPTUT�UIFZ�JNQPTF�BOE�UIF�
IFBWJFTU�WFIJDMFT�UZQJDBMMZ�VOEFSQBZ��"O�FGmDJFOU�
fee system could eliminate this mismatch by 
including a fee structure that respects the 
WFIJDMF�HSPTT�XFJHIU
�UIF�OVNCFS�BYMFT�BOE�UIF�
engineering details of the roads that are being 
VTFE��5IF�RVFTUJPO�PG�NFBTVSJOH�MPBEFE�WFIJDMF�
XFJHIU�SBJTFT�TPNF�BEEJUJPOBM�DIBMMFOHFT�GPS�BO�
FGmDJFOU�GFF�QSPHSBN�BT�JU�XPVME�MJLFMZ�SFRVJSF�
PO�WFIJDMF�TDBMFT�UIBU�BSF�JOUFHSBUFE�XJUI�UIF�GFF�
charging technology.

4.4.2 Rural v. urban v. suburban

Another set of stakeholders affected by 
congestion pricing are businesses and 
residences that are already located in certain 
VSCBO�QMBDFT��$POHFTUJPO�CBTFE�DIBSHJOH�
JOnVFODFT�UIF�WBMVF�BOE�VTF�PG�MBOE�CFDBVTF�JU�
DIBOHFT�UIF�DPTU�PG�BDDFTT��TPNF�MBOEPXOFST�
XJMM�MPTF�GSPN�JNQMFNFOUBUJPO�PG�DPOHFTUJPO�
CBTFE�DIBSHFT
�PUIFST�XJMM�HBJO��1PMJDZ�NBLFST�
BMTP�OFFE�UP�LOPX�IPX�UIF�MBOE�VTF�FGGFDUT�mU�
JOUP�B�SFHJPO�T�PCKFDUJWFT�GPS�MBOE�DPOTFSWBUJPO�
BOE�EFWFMPQNFOU��5IFTF�JTTVFT�XFSF�
considered earlier in this paper under land use 
effects.

4.4.3 Peak v. off-peak

%JGGFSFOUJBUJOH�DPTUT�GPS�QFBL�QFSJPE�WFSTVT�
PGG�QFBL�QFSJPE�SPBE�VTF�JT�B�QSJODJQMF�GFBUVSF�PG�
BO�FGmDJFOU�SPBE�VTF�GFF�QSPHSBN��3FDPWFSJOH�
cost from the users that impose capacity 
burdening costs on the state of Oregon is 
B�DPOTFRVFODF�PG�JNQMFNFOUJOH�TVDI�B�GFF�
program. 

4.4.4 Effects on low-income households 

"O�BDDPVOUJOH�PG�UIF�CFOFmUT�UIBU�BDDSVF�
to users of the transportation system is an 
JNQPSUBOU�mSTU�TUFQ�JO�VOEFSTUBOEJOH�UIF�WFSZ�
MBSHF�QPUFOUJBM�NFSJUT�PG�OFUXPSL�TDBMF�SPBE�
QSJDJOH��)PXFWFS
�NBOZ�QPMJDZ�NBLFST�BOE�
NFNCFST�PG�UIF�QVCMJD�XJMM�BMTP�XBOU�UP�LOPX�
IPX�UIPTF�CFOFmUT�	BOE�UIF�UPMM�CVSEFO
�HFU�
distributed throughout society. Once again 
UVSOJOH�UP�UIF�SFTVMUT�PG�UIF�5SBGmD�$IPJDFT�
Study is helpful. The regional modeling of 
CFOFmUT�GSPN�UIJT�TUVEZ�EPFT�JODMVEF
�BT�
TFQBSBUF�WFIJDMF�DMBTTFT
�BO�BDDPVOUJOH�PG�
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USBWFM�GPS�GPVS�JOEJWJEVBM�JODPNF�DMBTTFT
�BT�
XFMM�BT�PUIFS�DMBTTFT�PG�VTFST�	USVDLT
�USBOTJU
�
PUIFS�IJHI�PDDVQBODZ�WFIJDMFT
�XBML�BOE�CJLF
��
"DDPVOUJOH�PG�JODPNF�DMBTTFT�JT�SFTFSWFE�
GPS�POMZ�IPNF�CBTFE�XPSL�TJOHMF�PDDVQBOU�
WFIJDMF�USJQT��4P
�JG�USJQT�TXJUDI�NPEFT�GSPN�
BVUP�UP�USBOTJU�PS�WBOQPPM�CFUXFFO�UIF�CBTF�
BOE�UIF�QPMJDZ�PS�JOWFTUNFOU�TDFOBSJPT
�USBDJOH�
UIF�VTFS�CFOFmU�JNQMJDBUJPOT�CFDPNFT�TMJHIUMZ�
MFTT�QSFDJTF��)PXFWFS
�SFUBJOJOH�UIJT�VTFS�DMBTT�
EJTBHHSFHBUJPO�JO�UIF�DBMDVMBUJPO�PG�VTFS�CFOFmUT�
QSPWJEFT�B�SFBTPOBCMF�BQQSPYJNBUJPO�PG�UIF�
EJTUSJCVUJPO�PG�CFOFmUT�BDSPTT�UIFTF�DMBTTFT�
of users. Exhibit 4.1 contains data about the 
QPSUJPO�PG�USBWFM�UJNF�VTFS�CFOFmUT�UIBU�BDDSVF�
to each class of users. The table also displays 
the portion of the toll burden borne by each user 
class.
-PX�JODPNF�ESJWF�BMPOF�VTFST�FYQFSJFODF�B�MPTT�
JO�USBWFM�UJNF�CFOFmUT
�BOE�MPX�NJEEMF�JODPNF�
users experience only modest gains. Trucks 
CFOFmU�TJHOJmDBOUMZ�VOEFS�UIJT�UPMMJOH�TDFOBSJP��
It should be noted that the toll policy did not 
BUUFNQU�UP�PQUJNJ[F�UIF�USVDL�UPMM�SBUFT�CBTFE�PO�
UIF�DPTUT�	DPOHFTUJPO
�BDDJEFOU�SJTLT
�FNJTTJPOT
�
BOE�SPBE�EBNBHF
�UIBU�USVDLT�JNQPTF�BT�B�
DPOTFRVFODF�PG�UIFJS�TJ[F�BOE�XFJHIU��5SBOTJU�
VTFST�BOE�IJHI�PDDVQBODZ�WFIJDMF�PDDVQBOUT�
BMM�SFBMJ[F�CFOFmUT�GSPN�UPMMJOH��"MM�VTFST�QBZ�
NPSF�JO�UPMMT�UIBO�UIFZ�SFBMJ[F�JO�VTFS�CFOFmUT
�
JNQMZJOH�UIBU�BMM�DMBTTFT�PG�VTFST�XPVME�CF�
XPSTF�PGG�VOEFS�UPMMJOH�JG�UIF�SFWFOVFT�XFSF�
TJNQMZ�EJTQPTFE�PG�JOTUFBE�PG�SFJOWFTUFE�PS�
rebated to taxpayers in the form of reductions in 
other taxes and fees.

4.4.5 Effects on transit providers

5IF�QSJNBSZ�FGGFDU�PO�USBOTJU�QSPWJEFST�GSPN�
BO�FGmDJFOU�SPBE�VTF�GFF�JT�UIF�JNQSPWFE�
QFSGPSNBODF�GPS�USBOTJU�WFIJDMFT�UIBU�PQFSBUF�
PO�QSFWJPVTMZ�DPOHFTUFE�SPBEXBZT��0UIFS�
FGGFDUT�XPVME�JODMVEF�IJHIFS�QBUSPOBHF�BOE�
IJHIFS�DPTU�SFDPWFSZ�PQQPSUVOJUJFT�UIBU�BSJTF�
XIFO�SPBE�VTBHF�JT�NPSF�DPTUMZ�EVSJOH�QFBL�
IPVST�PO�VSCBO�SPBEXBZT��*G�USBOTJU�WFIJDMFT�BSF�
SFRVJSFE�UP�QBZ�UIF�SPBE�VTF�GFFT�UIFO�UIFTF�
XPVME�SFQSFTFOU�B�DIBOHF�JO�WFIJDMF�PQFSBUJOH�
DPTU��)PXFWFS
�UIFTF�IJHIFS�PQFSBUJOH�DPTUT�
XPVME�CF�TNBMM�JO�DPNQBSJTPO�UP�UIF�HBJOT�
GSPN�JNQSPWFNFOUT�JO�TQFFE�BOE�SFMJBCJMJUZ�BOE�
JODSFBTFE�GBSF�SFWFOVFT�

4.5 FEDERAL CONSTRAINTS ON TOLLING 
"�DFOUSBM�RVFTUJPO�JT�XIFUIFS�BO�FGmDJFOU�
road use fee is considered a tax or fee or a 
UPMM��$VSSFOU�'FEFSBM�DPOTUSBJOUT�PO�UPMMJOH�UIF�
JOUFSTUBUF�TZTUFN�PG�IJHIXBZT�XPVME�OFFE�UP�CF�
BEESFTTFE�JO�BEWBODF�PG�BOZ�JNQMFNFOUBUJPO��*U�
JT�VOMJLFMZ�UIBU�TVDI�DPOTUSBJOUT�XPVME�JNQFEF�

UIF�JNQMFNFOUBUJPO�PG�B�QJMPU�TUVEZ�BT�TQFDJmD�
QSPWJTJPOT�GPS�QJMPU�QSPHSBNT�IBWF�CFFO�JO�QMBDF�
GPS�TPNF�UJNF
�BOE�'FEFSBM�TVQQPSU�GPS�FYQMPSJOH�
BMUFSOBUJWFT�UP�UIF�UBY�PO�GVFMT�JT�POHPJOH��*U�JT�
UIF�WBSJBCMF�OBUVSF�PG�UIF�FGmDJFOU�GFF�BQQSPBDI�
UIBU�XJMM�OFFE�UP�CF�FYQMPSFE�XJUI�'FEFSBM�
partners more fully as interest in this topic 
NBUVSFT�PWFS�UJNF�

5IF�IBOEMJOH�PG�SFWFOVF�HFOFSBUFE�PO�GFEFSBM�
IJHIXBZT�BMTP�XPVME�JOWPMWF�EFUFSNJOJOH�IPX�
SFWFOVFT�HFU�SFNJUUFE�UP�IJHIXBZ�BVUIPSJUJFT�BOE�
XIFUIFS�UIF�GFFT�XPVME�CF�JODMVTJWF�PG�GFEFSBM�
taxes.

4.6 HOW WILL THE ENTIRE ENTERPRISE BE 
MANAGED
'PS�UIF�QVSQPTFT�PG�B�EFNPOTUSBUJPO�QSPKFDU�
NBOZ�PG�UIF�JNQPSUBOU�RVFTUJPOT�PG�IPX�
best to design and manage an operational 
program can be put aside for the time being. 
A demonstration project can be managed 
in any manner such that the results of the 
SFTFBSDI�FGGPSU�XJMM�CF�PCUBJOFE�XIJMF�NJOJNJ[JOH�
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B22 |  ECONorthwest

still tOO mANy QuEstiONs tO AddrEss

the burden and cost of administration. At an 
BQQSPQSJBUFMZ�TNBMM�TDBMF
�RVFTUJPOT�BCPVU�
XIBU�FOUJUZ�JO�HPWFSONFOU�PS�UIF�QSJWBUF�TFDUPS�
is best positioned to undertake key aspects of 
operations are secondary to other aspects of 
FYQFSJNFOUBM�EFTJHO��5IJT�XJMM�OPU�CF�UIF�DBTF�
for full operations. In this light it may be useful 
to consider the key elements of an operational 
program in order to begin to think through the 
QSPDFTT�UISPVHI�XIJDI�B�EFNPOTUSBUJPO�NJHIU�
FWFOUVBMMZ�USBOTJUJPO�JOUP�GVMM�SFWFOVF�PQFSBUJPOT�

4.6.1 Policy making

1PMJDZ�NBLJOH�GPS�BO�FGmDJFOU�GFF�QSPHSBN�
includes the full complement of operational 
EFDJTJPOT�BEESFTTJOH�SBUF�TFUUJOH
�SFWFOVF�
PCKFDUJWFT�BOE�VTFT
�QSJWBDZ�QSPUFDUJPOT
�
FYFNQUJPOT�PS�TQFDJBM�SVMFT
�FOGPSDFNFOU�BOE�
SFWFOVF�DPMMFDUJPO�NFUIPET
�BOE�POHPJOH�
FWBMVBUJPO�BOE�SFmOFNFOUT�UP�UIF�QSPHSBN��
5IF�LFZ�JT�UP�IBWF�UIF�QPMJDZNBLJOH�CPEZ
�PS�
CPEJFT
�JO�B�EJSFDU�BDDPVOUBCJMJUZ�SFMBUJPOTIJQ�
XJUI�TZTUFN�PQFSBUJPOT��5IJT�NJHIU�JNQMZ�B�UJFSFE�
BQQSPBDI�UP�JUFNJ[JOH�BOE�BMMPDBUJOH�BTQFDUT�
PG�QPMJDZ�BU�WBSJPVT�MFWFMT�PG�PWFSTJHIU��"U�UIF�
IJHIFTU�MFWFM�JT�MFHJTMBUJWF�QPMJDZ�NBLJOH�BOE�
PWFSTJHIU
�CVU�NBOZ�PQFSBUJPOBM�QPMJDJFT�DBO�
be more appropriately placed in the hands of 
FOUJUJFT�UIBU�GBDF�QSPQFS�JODFOUJWFT�UP�JNQMFNFOU�
QPMJDZ�UIBU�JT�JO�UIF�DVTUPNFST��JOUFSFTUT��"T�
NBOZ�BTQFDUT�PG�QPMJDZ�XJMM�JOUFSBDU�XJUI�FBDI�
PUIFS�JO�XBZT�UIBU�NBZ�OPU�CF�JOJUJBMMZ�PCWJPVT
�B�
EFNPOTUSBUJPO�QSPKFDU�JT�B�VTFGVM�XBZ�UP�FYQMPSF�
BOE�CFUUFS�VOEFSTUBOE�UIF�EZOBNJDT�CFUXFFO�
QPMJDJFT�BOE�IPX�CFTU�UP�TUSVDUVSF�B�QPMJDZ�
EFWFMPQNFOU�GSBNFXPSL�GPS�BO�FGmDJFOU�SPBE�VTF�
fee program.

4.6.2 Implementation

There are many approaches to supporting the 
implementation of a road use fee program. 
Due to the complex nature of the enterprise it is 
USVF�UIBU�UIF�JNQMFNFOUBUJPO�XJMM�JOWPMWF�NBOZ�
TUBUF�BHFODJFT�BU�B�NJOJNVN
�BOE�MJLFMZ�QSJWBUF�
TFDUPS�FOUJUJFT�BT�XFMM��"�QJMPU�QSPHSBN�JT�MFTT��
FYBDUJOH�JO�UFSNT�PG�DPTU�FGmDJFODJFT�EVF�UP�JUT�
temporary nature and smaller scale. As a result 
the details of an implementation strategy may 
OPU�CF�GVMMZ�NBQQFE�PVU�JO�BEWBODF�PG�PQFSBUJOH�
B�EFNPOTUSBUJPO�QSPKFDU�BOE
�JO�GBDU
�NBZ�CF�
informed by experience gained through the pilot 
program.

4.6.3 Collection, enforcement

"QQSPQSJBUF�HPWFSOBODF�PG�UIF�QBZNFOU�
QSPDFTTJOH
�DPMMFDUJPO�BOE�FOGPSDFNFOU�BTQFDUT�
PG�BO�PQFSBUJOH�QSPHSBN�XJMM�QBMZ�B�WFSZ�DSJUJDBM�
in determining its success. These are the 
aspects of a program that touch the customers 
most directly and are also lines of business that 
HPWFSONFOU�BHFODJFT�NBZ�OPU�IBWF�TVGmDJFOU�
FYQFSJFODF�UP�UBLF�PO�UIFNTFMWFT��5IFTF�
BSF�PQQPSUVOJUJFT�GPS�QBSUOFSJOH�XJUI�PUIFS�
PSHBOJ[BUJPOT�UIBU�TQFDJBMJ[F�JO�DVTUPNFS�TFSWJDF�
BOE�UIF�VOJRVF�UFDIOJDBM�SFRVJSFNFOUT�GPS�DPTU�
FGGFDUJWF�QBZNFOU�QSPDFTTJOH�

4.6.4 Role of local governments

-PDBM�BVUIPSJUJFT�XJMM�IBWF�B�LFFO�JOUFSFTU�
JO�BO�FGmDJFOU�GFF�QSPHSBN�EFTJHO�BOE�
implementation. Local authorities are recipients 
PG�TUBUF�SPBE�VTF�SFWFOVFT�BOE�BMTP�FYQFSJFODF�
DPOTJEFSBCMF�USBGmD�BOE�SPBE�VTF�FGGFDUT�
BTTPDJBUFE�XJUI�UIF�DVSSFOU�TZTUFN�PG�GVFM�
UBYFT��$IBOHFT�JO�UIF�GFF�TUSVDUVSFT�XJMM�SFTVMU�

JO�DIBOHFT�JO�USBGmD�QBUUFSOT
�CZ�UJNF
�MPDBUJPO�
BOE�WFIJDMF�UZQF��5IF�QBUUFSOT�PG�SFWFOVFT�UIBU�
BSF�SFNJUUFE�UP�MPDBM�BVUIPSJUJFT�XPVME�BMTP�MJLFMZ�
change as cost responsibility is more closely 
BEIFSFE�SFnFDUFE�JO�UIF�GFFT��'PS�BMM�UIFTF�
reasons local authorities should be included 
FBSMZ�PO�JO�UIF�QSPDFTT�PG�EFWFMPQJOH�B�QJMPU�
program. Pilot projects afford the opportunity 
UP�NBLF�BEWBODFT�JO�JNQMFNFOUBUJPO�XJUIPVU�
PWFSEVF�CVSEFO�PG�QSPDFTT�TP�MPOH�BT�BMM�
JOUFSFTUFE�QBSUJFT�VOEFSTUBOE�DMFBSMZ�XIBU�UIF�
QJMPU�JU�JOUFOEFE�UP�BDDPNQMJTI�BOE�IPX�UIFZ�XJMM�
get to participate in understanding and making 
use of the results of the effort.

4.6.5 Performance measures and evaluation

$MBSJUZ�BCPVU�HPBMT�BOE�PCKFDUJWFT�BSF�BMTP�
BEWBODFE�UISPVHI�B�QSPHSBN�PG�FWBMVBUJPO�UIBU�
JODMVEFT�EJTDSFUF�NFBTVSFT�BHBJOTU�XIJDI�UIF�
success of the program can be compared. This 
is true for both operating programs and for pilot 
projects. Measures could relate to the operation 
PG�UIF�UFDIOJDBM�TZTUFNT
�UIF�QFSGPSNBODF�PG�
QBSUOFSJOH�PSHBOJ[BUJPOT
�DVTUPNFS�TFSWJDF�
QFSGPSNBODF
�SFWFOVF�PCKFDUJWFT
�SFTFBSDI�
HPBMT
�BOE�NZSJBE�PUIFS�BTQFDUT�PG�UIF�QJMPU�PS�
the operating program.

4.7 HOW COULD REVENUES BE 
ALLOCATED
5IF�BMMPDBUJPO�PG�SFWFOVF�GSPN�BO�FGmDJFOU�GFF�
QSPHSBN�JT�QPTTJCMZ�UIF�NPTU�TJHOJmDBOU�QPMJDZ�
RVFTUJPO�GBDFE�CZ�B�SPBE�BVUIPSJUZ��"T�EJTDVTTFE�
FBSMJFS�JO�UIJT�QBQFS�UIF�CFOFmUT�PG�BO�FGmDJFOU�
GFF�TZTUFN�BSF�MBSHFMZ�UJFE�VQ�JO�UIF�SFWFOVFT�
that are generated and allocating these in a 
useful manner is of the greatest importance.
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4.7.1 Overhead, collection, enforcement

5IF�UBY�PO�NPUPS�GVFMT�IBT�WFSZ�MPX�
BENJOJTUSBUJWF�DPTUT��/P�SFQMBDFNFOU�GPS�UIJT�
UBY�XJMM�CF�BCMF�UP�BDIJFWF�TJNJMBS�BENJOJTUSBUJWF�
FGmDJFODJFT
�BOE�BOZ�GFF�TZTUFN�UIBU�JODMVEFT�
payment processing and communication 
UFDIOPMPHJFT�XJMM�IBWF�PQFSBUJOH�DPTUT�UIBU�
are considerably higher. It is not uncommon 
GPS�FMFDUSPOJD�UPMM�TZTUFNT�UP�IBWF�UPMM�TZTUFN�
PQFSBUJOH�DPTUT�UIBU�BSF�����PG�HSPTT�SFWFOVFT��
*O�JUT�JOGBODZ
�EVF�UP�JOBCJMJUZ�UP�UBLF�BEWBOUBHF�
PG�TDBMF�FDPOPNJFT
�UIF�0SFHPO�3PBE�6TF�
$IBSHF�1JMPU�1SPHSBN�JT�FYQFDUFE�UP�IBWF�
operating costs that are higher still. But the 
expectation is that operating costs in the range 
PG����PG�HSPTT�SFWFOVF�JT�B�SFBTPOBCMF�MPOHFS�
term target. In particular enforcement and 
QBZNFOU�QSPDFTTJOH�DPTUT�DBO�CF�RVJUF�WBSJBCMF�
across operating programs depending on a 
XJEF�SBOHF�PG�EFTJHO�BOE�QPMJDZ�DIPJDFT��

4.7.2 Congestion fee revenue associated with 
VSHFL¼F�FRUULGRUV

5IF�UPQJD�MG�SFWFOVF�BMMPDBUJPO�GPS�SFWFOVFT�
DPMMFDUFE�PO�TQFDJmD�SPBE�GBDJMJUJFT�IBT�CFFO�
EJTDVTTFE�FYUFOTJWFMZ�FBSMJFS�JO�UIF�QBQFS��5IJT�
JT�B�QPMJDZ�DIPJDF�GPS�UIPTF�JOWPMWFE�JO�EFTJHOJOH�
the fee program. Theory supports the allocation 
PG�SFWFOVFT�UP�UIPTF�QBSUT�PG�UIF�OFUXPSL
�PS�
UIF�PXOFST�PG�UIPTF�QBSUT�PG�UIF�OFUXPSL
�XIFSF�
SFWFOVFT�BSF�HFOFSBUFE�

4.7.3 Wear and tear fee revenue associated 
with facility ownership

With detailed road usage information the 
BQQSPQSJBUF�SFWFOVFT�BTTPDJBUFE�XJUI�
JOGSBTUSVDUVSF�XFBS�BOE�UFBS�DBO�CF�SFNJUUFE�
EJSFDUMZ�UP�UIF�SFMFWBOU�SPBE�BVUIPSJUZ�FY�QPTU��

"GUFS�FOPVHI�VTBHF�BOE�SFWFOVF�JOGPSNBUJPO�
IBT�CFFO�HBUIFSFE�GPS�VOJRVF�QJFDFT�PG�
JOGSBTUSVDUVSF�FYQFDUFE�SFWFOVFT�DPVME�FWFO�
CF�BMMPDBUFE�FY�BOUF�JG�SFRVJSFE�UP�NFFU�
NBJOUFOBODF�TDIFEVMFT
�BOE�UIFO�USVFE�VQ�
MBUFS�PO��5IF�PQFSBUJWF�QPJOU�JT�UIBU�UIF�FGmDJFOU�
GFF�TZTUFN�PCWJBUFT�UIF�OFFE�GPS�BVYJMJBSZ�EBUB�
DPMMFDUJPO�UP�TVQQPSU�UIF�CVEHFU�EFWFMPQNFOU�
QSPDFTT��*O�UIJT�NBOOFS�JOUFSHPWFSONFOUBM�
USBOTGFST�BMTP�NPSF�DMPTFMZ�SFnFDU�BDUVBM�DPTU�
SFTQPOTJCJMJUZ�PCKFDUJWFT��5IJT�JT�QBSUJDVMBSMZ�
JNQPSUBOU�XIFSF�IFBWZ�WFIJDMFT�NBLF�GSFRVFOU�
use of lightly engineered road surfaces.

4.7.4 How would it compare to current revenue 
allocations?

$VSSFOU�BMMPDBUJPOT�PG�GVFM�UBY�SFWFOVFT�SFnFDU�
B�WFSZ�HFOFSBM�VOEFSTUBOEJOH�PG�UIF�TIBSF�PG�
WFIJDMF�USBGmD�MPDBM�TZTUFNT�FOEVSF��"�SFWFOVF�
share set aside is then distributed to each 
local entity based on formula that respects the 
HFOFSBM�TJ[F�PG�UIF�FOUJUJFT��ESJWJOH�QPQVMBUJPOT��
These methods are clearly an approximate tool 
for allocating funds to local road authorities. It 
is feasible to remit to local authorities the exact 
TIBSF�PG�SPBE�VTBHF�SFWFOVFT�UIBU�UIFZ�BSF�EVF�
CBTFE�PO�UIF�GFF�TUSVDUVSF�SVMFT�UIBU�SFnFDU�
DPTU�SFTQPOTJCJMJUJFT��'FF�TUSVDUVSFT�UIBU�SFnFDU�
XFBS�BOE�UFBS�BT�XFMM�BT�DPOHFTUJPO
�BOE�FWFO�
MPDBMJ[FE�QPMMVUJPO�DPTUT�DBO�CF�VOJRVF�UP�FBDI�
piece of road infrastructure if needed. It is easy 
to imagine a nearly impossibly complicated set 
PG�GFF�TDIFEVMFT�UIBU�XPVME�RVJDLMZ�CFDPNF�
burdensome to customers but a systematic 
DMBTTJmDBUJPO�PG�UIF�JNQPSUBOU�EJNFOTJPOT�
PG�DPTUT�DPVME�FBTJMZ�CF�EFWJTFE�UIBU�XPVME�
TJHOJmDBOUMZ�FOIBODF�UIF�GBJSOFTT�BOE�VUJMJUZ�PG�
UIF�SFWFOVF�BMMPDBUJPO�QSPDFTT�

5. VARIABLE RATES BUILD 
ON, AND COMPLEMENT 
OTHER POLICIES

5.1 A NATURAL ENHANCEMENT TO A 
FUEL TAX REPLACEMENT
5IF�QSJNBSZ�EJGGFSFODFT�CFUXFFO�WBSJBCMF�
GFFT�BOE�UIFJS�nBU�SBUF�DPVTJOT�BSF�UIF�OFFE�UP�
SFUBJO�TVGmDJFOU�TQBUJBM�BOE�UFNQPSBM�EFUBJMT�
BCPVU�WFIJDMF�VTF�JO�PSEFS�UP�TUSVDUVSF�B�
SFWFOVF�DPMMFDUJPO�QSPHSBN�UIBU�JNQMFNFOUT�UIF�
WBSJBCMF�GFF��"MUIPVHI�FBSMZ�XPSL�PO�NJMFBHF�
GFFT�BUUFNQUFE�UP�EFTJHO�PQUJPOT�UIBU�XPVME�
OPU�SFRVJSF�UIF�VTF�PG�WFIJDMF�QPTJUJPOJOH�
UFDIOPMPHZ
�JU�UVSOT�PVU�UIBU�TQBUJBM�EFUBJMT�BSF�
OFFEFE�JO�PSEFS�UP�FGmDJFOUMZ�BOE�BDDVSBUFMZ�
BENJOJTUFS�B�TJNQMF�nBU�SBUF�GFF�QSPHSBN��

"O�FYBNJOBUJPO�PG�UIF�PQFSBUJOH�SFRVJSFNFOUT�
for the Oregon Road Usage Charge Pilot 
Program reinforces this basic understanding. 
#PUI�UIF�4ZTUFN�3FRVJSFNFOUT�4QFDJmDBUJPOT�
	����
�BOE�UIF�0QFO�4ZTUFN�"SDIJUFDUVSF�.PEFM�
	����
�DMFBSMZ�QSPWJEF�GPS�B�TFU�PG�UFDIOJDBM�BOE�
BENJOJTUSBUJWF�TZTUFNT�UIBU�TVQQPSU�BO�FWPMVUJPO�
in charging policy that includes the potential 
GPS�GFFT�UIBU�WBSZ�CZ�UJNF�PG�EBZ
�MPDBUJPO
�BOE�
WFIJDMF�DIBSBDUFSJTUJDT�

5IF�TJHOJmDBOU�BEWBOUBHF�PG�UIJT�DPNQBUJCJMJUZ�
CFUXFFO�UIF�WBSJBCMF�GFFT�PG�BO�FGmDJFOU�GFF�
system and the systems that are to be used 
GPS�nBU�SBUF�NJMFBHF�GFFT�BSF�GBJSMZ�PCWJPVT��"�
TJOHMF�CBDL�PGmDF�BOE�UFDIOJDBM�QMBUGPSN�PGGFST�
DPOTJEFSBCMF�DPTU�TBWJOHT�XJUI�SFTQFDU�UP�
CPUI�FWFOUVBM�SFWFOVF�PQFSBUJPOT�BOE�GPS�UIF�
implementation of pilot studies and trials. There 
XJMM�CF�TJHOJmDBOU�BEEJUJPOBM�CFOFmUT�BTTPDJBUFE�
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XJUI�CVJMEJOH�PO�UIF�QMBOOFE�UFDIOJDBM�BOE�
BENJOJTUSBUJWF�JOGSBTUSVDUVSF�UIBU�XJMM�CF�FNQMPZFE�
UP�JNQMFNFOU�B�nBU�SBUF�NJMFBHF�GFF��5IFTF�BEEFE�
CFOFmUT�SFMBUF�UP�MFHBM
�QPMJDZ
�BENJOJTUSBUJWF�
processes. It is also true that the basic principles 
JOWPMWFE�IBWF�B�DPNNPO�PSJHJO
�JODMVEJOH��

 ඵ $PTU�SFDPWFSZ

 ඵ 'BJSOFTT

 ඵ "EFRVBUFMZ�mOBODF�UIF�TZTUFN

 ඵ (VJEF�JOWFTUNFOU�EFDJTJPOT

*U�IBQQFOT�UIBU�B�WBSJBCMF�SBUF�TUSVDUVSF�JT�
TVQFSJPS�UP�B�nBU�SBUF�TUSVDUVSF�JO�UFSNT�PG�
BDIJFWJOH�FBDI�PG�UIFTF�PCKFDUJWFT�

5.1.1 Build on policy and technical 
infrastructure for mileage fee

"�WBSJBCMF�GFF�PO�WFIJDMF�VTF�CVJMET�OBUVSBMMZ�
PO�UIF�VOEFSMZJOH�MPHJD�BOE�UFDIOPMPHZ�PG�B�nBU�
SBUF�NJMFBHF�GFF��5IF�FGmDJFOU�GFF�BQQSPBDI�
IBT�TFWFSBM�BEWBOUBHFT�PWFS�UIF�USBEJUJPOBM�
BQQSPBDI�UP�IJHIXBZ�DPTU�BMMPDBUJPO�

 ඵ *U�JT�OPU�BGGFDUFE�CZ�ZFBS�UP�ZFBS�WBSJBUJPOT�JO�
the mix of project types undertaken by the 
agencies

 ඵ It is not affected by budget constraints that 
result in under spending by agencies

 ඵ It is not affected by the inherently “lumpy” 
OBUVSF�PG�JOWFTUNFOU�JO�USBOTQPSUBUJPO�
infrastructure

*G�BO�FGmDJFOU�GFF�BQQSPBDI�UP�IJHIXBZ�DPTU�
BMMPDBUJPO�XFSF�VTFE
�UIF�CFOFmUT�XPVME�MJLFMZ�
JODMVEF�UIF�GPMMPXJOH�

 ඵ &BDI�WFIJDMF�XPVME�QBZ�FYBDUMZ�UIF�DPTUT�JU�
JNQPTFT
�XIJDI�DBO�CF�NVDI�GBJSFS�UIBO�FRVJUZ�

CFUXFFO�XFJHIU�DMBTTFT
�BOE�XIJDI�BMJHOT�
FBDI�WFIJDMF�PQFSBUPS�T�CFIBWJPS�XJUI�XIBU�JT�
CFTU�GPS�TPDJFUZ��"�WFIJDMF�XPVME�USBWFM�XIFO�
UIF�CFOFmUT�PG�UIF�USJQ�BSF�HSFBUFS�UIBO�UIF�DPTU�
UP�UIF�USBWFMFS�BOE�UP�UIF�SFTU�PG�TPDJFUZ�

 ඵ 7FIJDMFT�XPVME�NBLF�EJGGFSFOU�OVNCFST�PG�
USJQT�BOE�TPNF�USJQT�XPVME�CF�BU�EJGGFSFOU�
times or on different routes than under the 
USBEJUJPOBM�IJHIXBZ�VTFS�GFFT
�SFTVMUJOH�JO�B�
NPSF�FGmDJFOU�VTF�PG�FYJTUJOH�JOGSBTUSVDUVSF�

 ඵ 8IFSF�DBSQPPMJOH
�USBOTJU
�CJLJOH
�PS�XBMLJOH�
BSF�WJBCMF�BMUFSOBUJWFT�UP�TJOHMF�PDDVQBOU�
BVUP�USBWFM�PO�DPOHFTUFE�SPBET
�UIFJS�TIBSF�
PG�USJQT�XPVME�JODSFBTF
�SFTVMUJOH�JO�B�NPSF�
FGmDJFOU�VTF�PG�FYJTUJOH�JOGSBTUSVDUVSF�

 ඵ 5IF�DPMMFDUFE�SFWFOVFT�XPVME
�CZ�EFmOJUJPO
�
CF�KVTU�TVGmDJFOU�PWFS�UJNF�UP�QSPWJEF�
UIF�PQUJNBM�BNPVOU�PG�OFX�DBQBDJUZ�BOE�
UIF�PQUJNBM�MFWFMT�PG�QSFTFSWBUJPO�BOE�
maintenance for all facilities.

 ඵ *O�UIF�MPOH�SVO
�FGmDJFOU�QSJDJOH�XPVME�MFBE�UP�
NPSF�FGmDJFOU�MBOE�VTFT�BOE�USBOTQPSUBUJPO�
JOGSBTUSVDUVSF�JOWFTUNFOUT�UISPVHI�WPMVOUBSZ�
SFBSSBOHFNFOUT�UIBU�BSF�CFOFmDJBM�UP�UIPTF�
making the changes.

5P�BDIJFWF�UIFTF�CFOFmUT
�FGmDJFOU�GFFT�NVTU�
BDUVBMMZ�CF�MFWJFE�BOE�UIFJS�MFWFMT�NVTU�CF�
DPNNVOJDBUFE�UP�USBWFMFST�BU�UIF�UJNF�USBWFMFST�
NBLF�SFMFWBOU�EFDJTJPOT��

5.1.2 Wear and tear fees could vary with 
weight, axles, studded tires, and road type 

8FBS�BOE�UFBS�GFFT�SFDPWFS�UIF�GVUVSF�
NBJOUFOBODF
�QSFTFSWBUJPO
�BOE�DBQJUBM�
SFQMBDFNFOU�DPTUT�B�WFIJDMF�JNQPTFT�CZ�
XFBSJOH�PVU�UIF�SPBEXBZ�JU�ESJWFT�PO��5IF�

TVN�PG�BMM�XFBS�BOE�UFBS�GFFT�SFQSFTFOUT�UIF�
PQUJNBM�MFWFM�PG�FYQFOEJUVSF�PO�NBJOUFOBODF
�
QSFTFSWBUJPO
�BOE�DBQJUBM�SFQMBDFNFOU�BOE�
does not depend on actual expenditures in any 
QBSUJDVMBS�CJFOOJVN�PS�UIF�DPTU�FGGFDUJWFOFTT�PG�
BDUVBM�NBJOUFOBODF�BOE�QSFTFSWBUJPO�QSPHSBNT�

8FBS�BOE�UFBS�GFF�DPNQPOFOUT�DPWFS�SPBET�
BOE�CSJEHFT�BOE�WBSZ�XJUI�UIF�XFJHIU�BOE�
DPOmHVSBUJPO�PG�UIF�WFIJDMF
�UIF�QSFTFODF�PG�
TUVEEFE�UJSFT
�BOE�UIF�QSPQPSUJPO�PG�EFHSBEBUJPO�
PO�UIF�QBSUJDVMBS�GBDJMJUZ�UIBU�JT�EVF�UP�VTF�	BT�
PQQPTFE�UP�EFDBZ�UIBU�XPVME�PDDVS�PWFS�UJNF�
FWFO�JO�UIF�BCTFODF�PG�VTF
��5IF�IJHIFS�UIF�
QSPQPSUJPO�UIBU�JT�EVF�UP�VTF
�UIF�IJHIFS�UIF�DPTU�
QFS�VTFS�NJMF�

0SFHPO�T�FYJTUJOH�XFJHIU�NJMF�UBY�JT�BO�FYBNQMF�
PG�B�XFBS�BOE�UFBS�GFF�UIBU�JT�NVDI�DMPTFS�UP�
FGmDJFOU�UIBO�UIF�SFWFOVF�JOTUSVNFOUT�VTFE�GPS�
IFBWZ�USVDLT�JO�PUIFS�TUBUFT�

5.1.3 Congestion fee could vary with time and 
place of travel and vehicle PCEs

"�DPOHFTUJPO�GFF�SFDPWFST�UIF�GVUVSF�DPTUT�
BTTPDJBUFE�XJUI�JOWFTUJOH�JO�BEEJUJPOBM�DBQBDJUZ�
PS�PUIFSXJTF�SFMJFWJOH�DPOHFTUJPO��*U�JT�CBTFE�PO�
UIF�DPTUT�B�WFIJDMF�JNQPTFT�PO�PUIFS�WFIJDMFT�
by taking up space on a particular facility at a 
QBSUJDVMBS�UJNF�BOE�JT�B�GVODUJPO�PG�UIF�WBMVF�PG�
PUIFS�USBWFMFST��UJNF�BOE�UIF�BNPVOU�CZ�XIJDI�
UIF�WFIJDMF�TMPXT�USBGmD��

$POHFTUJPO�SFMBUFE�DPTUT�DBO�WBSZ�HSFBUMZ�
PWFS�UIF�SPBE�OFUXPSL�BOE�UIF�DPVSTF�PG�B�EBZ��
"OE�UP�QSPNPUF�FGmDJFOU�VTF�PG�UIF�GBDJMJUZ
�
DPOHFTUJPO�GFFT�NVTU�SFnFDU�UIPTF�DPTUT�CZ�
WBSZJOH�XJUI�BDUVBM�USBGmD�WPMVNFT�BOE�SPBEXBZ�
DBQBDJUJFT��*O�JNQMFNFOUBUJPO
�UIF�QSJDFT�BSF�
could be recalculated continuously and can 
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DIBOHF�FWFSZ�GFX�NJOVUFT�JG�OFDFTTBSZ�UP�SFnFDU�
DIBOHJOH�USBGmD�DPOEJUJPOT
�PS�DBO�CF�B�mYFE�
TDIFEVMF�PG�UJNF�WBSZJOH�DIBSHFT�

&GmDJFOU�DPOHFTUJPO�GFFT�SFnFDU�B�GBDJMJUZ�T�
DBQBDJUZ�BOE�QPUFOUJBM�GPS�DPOHFTUJPO
�UIF�
DVSSFOU�USBGmD�WPMVNF
�BOE�UIF�DIBSBDUFSJTUJDT�
PG�UIF�WFIJDMF�QBZJOH�UIF�GFF��-POHFS�WFIJDMFT�
BOE�WFIJDMFT�UIBU�SFRVJSF�BEEJUJPOBM�TQBDF�
because they accelerate and decelerate more 
TMPXMZ�FBDI�DPOUSJCVUF�NPSF�UP�DPOHFTUJPO�UIBO�
does a single passenger car. Congestion fees 
BSF�DBMDVMBUFE�QFS�QBTTFOHFS�DBS�FRVJWBMFOU�
	1$&
�NJMF��8IJMF�FGmDJFOU�DPOHFTUJPO�GFFT�DBO�
QSPEVDF�TJHOJmDBOU�SFWFOVF�	FTUJNBUFE�BU�PWFS�
�����NJMMJPO�QFS�ZFBS�JO�0SFHPO

�UIFZ�XJMM�CF�BU�
PS�OFBS�[FSP�BU�NPTU�UJNFT�PO�NPTU�SPBET��

5.1.4 Possible additional per-mile rate for 
overhead

"O�BENJOJTUSBUJWF�GFF�SFDPWFST�UIF�DPTU�PG�
IJHIXBZ�BHFODZ�BDUJWJUJFT�OPU�EJSFDUMZ�DPWFSFE�
CZ�UIF�DPOHFTUJPO�PS�XFBS�BOE�UFBS�GFFT
�TVDI�
BT�QMBOOJOH
�BENJOJTUSBUJPO
�mOBODF
�JOGPSNBUJPO�
TFSWJDFT
�BOE�DPMMFDUJPO�DPTUT�GPS�VTFS�GFFT��5IF�
0SFHPO�)JHIXBZ�$PTU�"MMPDBUJPO�4UVEZ�QSPWJEFT�
a long history of analysis on cost responsibility 
in the state of Oregon. This analysis can 
CFDPNF�UIF�GSBNFXPSL�GPS�JEFOUJGZJOH�BO�
BENJOJTUSBUJWF�GFF�DPNQPOFOU�PG�B�WBSJBCMF�SBUF�
SPBE�DIBSHJOH�QSPHSBN�

5.1.5 Other potential fee components

"O�FNJTTJPOT�GFF�DPNQPOFOU�DPVME�SFDPWFS�
the costs imposed on others by the emissions 
QSPEVDFE�CZ�UIF�WFIJDMF��*O�UIF�DBTF�PG�FMFDUSJD�
WFIJDMFT
�JU�NBZ�JODMVEF�UIF�FNJTTJPOT�QSPEVDFE�
in generating the electricity used to charge 

UIF�WFIJDMF��$IBSHJOH�UIF�FNJTTJPOT�GFF�MFBET�
UP�PQUJNBM�FNJTTJPOT�MFWFMT�SFHBSEMFTT�PG�IPX�
UIF�SFWFOVF�JT�TQFOU��&NJTTJPOT�GFF�SFWFOVFT�
DPVME�UIFO�CF�TQFOU�PO�PGGTFUUJOH�BENJOJTUSBUJWF�
DPTUT
�SFEVDJOH�UIF�BENJOJTUSBUJWF�GFF�OFFEFE��
Components representing fees for other 
FYUFSOBMJUJFT�JNQPTFE�CZ�WFIJDMFT�DPVME�CF�
JODMVEFE�BT�XFMM��5IF�DPODFQU�GPS�PUIFS�GFFT�JT�
UIF�TBNF�BT�XJUI�FNJTTJPOT��5P�CF�JODMVEFE
�
UIF�FYUFSOBMJUZ�NVTU�CF�RVBOUJmBCMF
�UIFSF�NVTU�
CF�B�EFmOFE�SFMBUJPOTIJQ�CFUXFFO�UIF�RVBOUJUZ�
PG�USBWFM�BOE�UIF�RVBOUJUZ�PG�UIF�FYUFSOBMJUZ�
QSPEVDFE
�BOE�UIFSF�NVTU�CF�B�EFmOFE�DPTU�QFS�
VOJU�PG�FYUFSOBMJUZ
�XIJDI�NBZ�CF�OFHBUJWF�JO�UIF�
DBTF�PG�BO�FYUFSOBM�CFOFmU�

5.2 EFFICIENT PRICING WOULD 
COMPLEMENT OTHER STATE POLICIES
Road management and surface transportation 
policy do not exist in isolation from other aspects 
of urban systems management. It is therefore 
JNQPSUBOU�UP�DPOTJEFS�BO�FGmDJFOU�SPBE�VTBHF�
fee program in light of a range of other policy 
JOUFSFTUT�BOE�PCKFDUJWFT��4PNF�PG�UIFTF�BSF�
EJTDVTTFE�CSJFnZ�CFMPX
�CVU�BMM�PG�UIFTF�DBO�CF�
FWBMVBUFE�GVSUIFS�BT�B�SFTVMU�PG�B�QJMPU�QSPKFDU�
implementation. 

5.2.1 Land use goals and TPR

(FOFSBMMZ
�UIF�FGGFDUT�PO�MBOE�VTF�EFQFOE�PO�
UIF�DPNQSFIFOTJWFOFTT�PG�DPWFSBHF�PG�UIF�
DPOHFTUJPO�QSJDJOH�TZTUFN��*G�UIF�DPWFSBHF�PG�
the congestion pricing system is reasonably 
DPNQMFUF�	J�F��DPNQSFIFOTJWF
�NJMFBHF�CBTFE�
SFHJPOBM�QSJDJOH�JT�FNQMPZFE
�XJUIPVU�NBKPS�
USBGmD�EJWFSTJPO�UP�VOQSJDFE�GBDJMJUJFT

�DPOHFTUJPO�
QSJDJOH�MJLFMZ�XJMM�UFOE�UP�SFJOGPSDF�FYJTUJOH�

FNQMPZNFOU�DFOUFST��	"T�PVUMJOFE�CZ�%FBLJO
�
����
�UIF�VTF�PG�UIF�QSJDJOH�SFWFOVFT�XJMM�BMTP�
JNQBDU�UIF�QPUFOUJBM�GPS�BGGFDUJOH�VSCBO�GPSN�


5IJT�GPMMPXT�EFTQJUF�UIF�GBDU�DPOHFTUJPO�QSJDJOH�
XJMM�SBJTF�UIF�PVU�PG�QPDLFU�DPTU�PG�UIF�IPNF�UP�
XPSL�USJQ��5IF�SFMFWBOU�DPTU�NFBTVSF�UP�DPOTJEFS�
GPS�MBOE�VTF�BOBMZTJT�QVSQPTFT
�JT�UIF�GVMM�DPTU�
PG�USBWFM�	JODMVEJOH�UJNF

�OPU�KVTU�UIF�DBTI�DPTU��
Although congestion pricing raises the cash 
DPTU�PG�USBWFM�JO�UIF�QFBL�QFSJPE
�JU�TIPVME�MPXFS�
UJNF�DPTUT�BOE�USBWFM�DPTUT�PWFSBMM
�FTQFDJBMMZ�
JG�)07�TFSWJDFT�SFTQPOE�BQQSPQSJBUFMZ�BOE�UIF�
DPOHFTUJPO�QSJDJOH�SFWFOVFT�BSF�FGmDJFOUMZ�TQFOU��
	*OEFFE
�UP�UIF�FYUFOU�UIBU�DPOHFTUJPO�QSJDJOH�
QPMJDZ�GBJMT�UP�MPXFS�UPUBM�USBWFM�DPTUT
�JU�IBT�OPU�
CFFO�QSPQFSMZ�JNQMFNFOUFE��"GUFS�BMM
�UIF�MPHJD�
PG�DPOHFTUJPO�QSJDJOH�JT�UP�JNQSPWF�FDPOPNJD�
FGmDJFODZ
�XIJDI�JNQMJFT
�CZ�EFmOJUJPO
�UIF�VTF�PG�
GFXFS�FDPOPNJD�SFTPVSDFT
�OPU�NPSF�


$POHFTUJPO�QSJDJOH�UIVT�TIPVME�JNQSPWF�
GPSNFSMZ�DPOHFTUFE�BDDFTT�UP�FYJTUJOH�
MPDBUJPOT
�XIJDI�TIPVME�JNQSPWF�UIFTF�MPDBUJPOT��
DPNQFUJUJWF�WJBCJMJUZ�JO�UIF�SFHJPO��*O�UVSO
�UP�UIF�
extent the rising cost of congestion to and in 
the CBD is a major contributor to the trend of 
FNQMPZFST�NPWJOH�UP�TVCVSCBO�MPDBUJPOT
�JU�JT�
theoretically possible that congestion pricing 
may help existing centers. 
5IVT�BTTVNJOH�SFBTPOBCMZ�DPNQSFIFOTJWF
�
SFHJPOBM�JNQMFNFOUBUJPO�PG�DPOHFTUJPO�QSJDJOH
�
UIF�SFTVMU�DPVME�CF�MFTT�EFWFMPQNFOU�TQSBXM��
5IJT�GPMMPXT�GSPN�UIF�GBDU�UIBU�TVDI�B�QSJDJOH�
TZTUFN�DBO�JOUSPEVDF�B�CJBT�JO�GBWPS�PG�

 ඵ 4IPSU�PWFS�MPOH�USJQT
�TJODF�WFIJDMFT�QBZ�CZ�
the mile;
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 ඵ 5SJQT�JO�DPSSJEPST�TFSWFE�XFMM�CZ�USBOTJU�
BMUFSOBUJWFT�	PS�JO�XIJDI�DBSQPPMJOH�PS�
WBOQPPMJOH�JT�DPOWFOJFOU

�TJODF�UIJT�
SFQSFTFOUT�BO�JNQPSUBOU�XBZ�GPS�USBWFMFST�UP�
BWPJE�UIF�DPOHFTUJPO�UPMMT�

$PNQVUFS�TJNVMBUJPOT�PG�DPNQSFIFOTJWF�
DPOHFTUJPO�QSJDJOH�QPMJDZ�IBWF�EFNPOTUSBUFE�
UIBU�B�DPNQSFIFOTJWFMZ�BQQMJFE�DPOHFTUJPO�
QSJDJOH�TZTUFN�DBO�GBWPS�UIF�$#%�BOE�
NBKPS�DFOUFST
�BOE�EJTDPVSBHFT�EJGGVTFE�
TVCVSCBOJ[BUJPO�PG�FDPOPNJD�BDUJWJUZ��)PXFWFS
�
TVDI�TJNVMBUJPOT�BSF�OFDFTTBSJMZ�WFSZ�BCTUSBDU
�
BOE�NBZ�PS�NBZ�OPU�GBJUIGVMMZ�DBQUVSF�UIF�SFBM�
XPSME�SFTQPOTF�UP�DPOHFTUJPO�QSJDJOH�

8F�DBO�TBZ�XJUI�DFSUBJOUZ�UIBU�UIF�
EFDFOUSBMJ[BUJPO�UIBU�IBT�PDDVSSFE�JO�"NFSJDBO�
cities has occurred in the absence of congestion 
pricing. Whether implementation of congestion 
QSJDJOH�XJMM�SFWFSTF�UIPTF�USFOET�JT�NVDI�MFTT�
DMFBS��$PNQSFIFOTJWF�DPOHFTUJPO�QSJDJOH�XJMM�
IBWF�DFOUSBMJ[JOH�FGGFDUT�PO�MBOE�VTF�QBUUFSOT
�
TJODF�UIF�BUUSBDUJWFOFTT�PG�UIF�EPXOUPXO�
location is maintained or enhanced by the 
QPMJDZ��8IFUIFS�UIJT�JT�FOPVHI�UP�SFWFSTF����
ZFBST�PG�EFDFOUSBMJ[BUJPO�JT
�GSBOLMZ
�OPU�LOPXO��

*G�DPOHFTUJPO�QSJDJOH�DPWFSBHF�JT�JODPNQMFUF
�
XJUI�POMZ�B�GFX�GBDJMJUJFT�QSJDFE�QSPQFSMZ
�JUT�
FGGFDUT�BSF�MJLFMZ�UP�CF�FWFO�NPSF�EJGmDVMU�UP�
QSFEJDU��"U�CFTU
�UIF�FGGFDUT�PO�MBOE�VTF�XPVME�
be a spotty rendition of the effects described 
BCPWF��BU�UIF�XPSTU
�EFQFOEJOH�PO�UIF�QPMJDZ�
practiced on the unpriced portion of the 
SPBEXBZ�OFUXPSL
�DPOHFTUJPO�QSJDJOH�DPVME�
FYBHHFSBUF�UIF�UFOEFODJFT�GPS�CVTJOFTT�BDUJWJUZ�
to dissipate in the region. 

5IF�XPSTU�DBTF�XPVME�BSJTF�JG�DPOHFTUJPO�QSJDJOH�
is implemented only on a selected facility and 
is implemented in an erroneous fashion. In 
QBSUJDVMBS
�JG�UIF�QSJDFT�BSF�TFU�UPP�IJHI
�BOE�
PS�UIF�SFWFOVFT�DPMMFDUFE�GSPN�UIF�DPOHFTUJPO�
QSJDFT�BSF�TQFOU�JO�B�XBZ�UIBU�EPFT�OPU�JNQSPWF�
USBWFM�DPOEJUJPOT�PO�UIF�BGGFDUFE�GBDJMJUJFT
�
DPOHFTUJPO�QSJDJOH�XPVME�IBWF�NPTUMZ�CBE�
FGGFDUT�PO�EFWFMPQNFOU�QBUUFSOT��*O�UIJT�DBTF
�
NBOZ�PG�UIF�USBWFMFST�XJMM�QFSDFJWF�	QSPQFSMZ
�UIBU�
UIF�QPMJDZ�IBT
�JO�GBDU
�JODSFBTFE�UIFJS�GVMM�DPTU�
PG�USBWFM
�BOE�NBZ�MPDBUF�UIFJS�SFTJEFODFT�PS�
CVTJOFTTFT�UP�BWPJE�UIJT�JNQBDU��

One possibility that appropriately concerns 
EPXOUPXO�JOUFSFTUT
�GPS�FYBNQMF
�JT�UIBU�
DPOHFTUJPO�QSJDJOH�JT�BQQMJFE�TFMFDUJWFMZ�UP�
DPOHFTUFE
�$#%�PSJFOUFE�SPBET
�BOE�UIFO�UIF�
SFWFOVF�JT�EJTTJQBUFE��.JTNBOBHFE�DPOHFTUJPO�
QSJDJOH�JO�UIJT�DBTF�QSPCBCMZ�XPVME�FODPVSBHF�

 ඵ %JWFSTJPO�PG�EFWFMPQNFOU�UP�UIF�VOQSJDFE�
portions of the region;

 ඵ 4VCVSCT�PSJFOUFE�USJQ�NBLJOH�	JG�$#%�USJQT�
BSF�QSJDFE�BOE�TVCVSCBO�USJQT�BSF�OPU
�

'SPN�UIJT�EJTDVTTJPO�JU�JT�PCWJPVT�UIBU�JU�NBZ�
OPU�CF�QPTTJCMF�UP�GPSFDBTU�FYBDUMZ�UIF�XJOOFST�
and losers from congestion pricing because the 
outcome depends on:

 ඵ )PX�XFMM
�BOE�IPX�DPNQMFUFMZ
�DPOHFTUJPO�
pricing is implemented;

 ඵ )PX�FGmDJFOUMZ�UIF�SFWFOVFT�DPMMFDUFE�WJB�
DPOHFTUJPO�QSJDJOH�BSF�VUJMJ[FE��

All economists can urge in this regard is that 
UIF�DPOHFTUJPO�QSJDJOH�SFWFOVFT�CF�VTFE
�UP�
UIF�FYUFOU�QPTTJCMF
�JO�UIF�DPSSJEPS�JO�XIJDI�
UIFZ�XFSF�HFOFSBUFE�UP�SFESFTT�UIF�JODPNF�
distributional effects of congestion pricing. 
.PTU�JNQPSUBOUMZ
�JG�UIF�SFWFOVFT�BSF�OPU�VTFE�
FGmDJFOUMZ
�DPOHFTUJPO�QSJDJOH�NBZ�OPU�HFOFSBUF�
PWFSBMM�OFU�CFOFmUT�BOE�JU�XPVME�CF�VOGBJS�UP�BTL�
the public to support it.

([KLELW������5RDG�3ULFLQJ�DQG�3RO\FHQWULF�8UEDQ�)RUP

&GmDJFOU�5SBOTQPSUBUJPO�1SJDJOHCurrent Transportation Pricing
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5.2.2 Oregon Sustainable Transportation 
Initiative (OSTI)

5IF�0SFHPO�4VTUBJOBCMF�5SBOTQPSUBUJPO�*OJUJBUJWF�
	045*
�JT�BO�JOUFHSBUFE�TUBUFXJEF�FGGPSU�UP�
SFEVDF�HSFFOIPVTF�HBT�	()(
�FNJTTJPOT�GSPN�
USBOTQPSUBUJPO�XIJMF�BMTP�TVQQPSUJOH�IFBMUIZ
�
MJWBCMF�DPNNVOJUJFT�BOE�FDPOPNJD�PQQPSUVOJUZ��
5IF�FGGPSU�JT�UIF�SFTVMU�PG�TFWFSBM�CJMMT�QBTTFE�CZ�
UIF�0SFHPO�-FHJTMBUVSF
�BOE�JU�JT�EFTJHOFE�UP�IFMQ�
the state meet its 2050 goal of reducing GHG 
FNJTTJPOT�CZ����QFSDFOU�CFMPX������MFWFMT��

"O�FGmDJFOU�SPBE�VTF�GFF�JT�VOJRVFMZ�TVJUFE�
to support the major goals of the OSTI. The 
SFBTPO�JT�UIBU�BO�FGmDJFOU�GFF�GPS�SPBE�VTF�XJMM�
IBWF�CSPBE�FGGFDUT�PO�IPX�VSCBO�TZTUFNT�
JOUFSBDU�XJUI�FBDI�PUIFS��"T�B�TUBSUJOH�QPJOU�BO�
FGmDJFOU�GFF�BEESFTTFT�SFPDDVSSJOH�DPOHFTUJPO�
PO�NBKPS�SPBEXBZT��-FTT�DPOHFTUJPO�SFTVMUT�JO�
USBWFM�UJNF�TBWJOHT�UIBU�HFU�DBQJUBMJ[FE�JO�UIF�
broader economy. The production possibilities 
GPS�UIF�0SFHPO�FDPOPNZ�BSF�UIVT�JNQSPWFE��
5IF�JNQSPWFE�QFSGPSNBODF�PG�UIF�VSCBO�SPBE�
OFUXPSL�BMTP�SFEVDFT�()(�FNJTTJPOT�BT�
NPEFSBUF�TQFFET�BSF�NBJOUBJOFE�FWFO�EVSJOH�
QFBL�USBWFM�QFSJPET��*O�BEEJUJPO
�BT�EJTDVTTFE�
BCPWF
�BO�FGmDJFOU�USBOTQPSUBUJPO�GFF�XJMM�
JOnVFODF�UIF�TQBUJBM�QBUUFSO�PG�UIF�FDPOPNZ�BOE�
naturally support more compact use of desirable 
VSCBO�MBOE�XJUIPVU�SFTPSUJOH�UP�SFHVMBUPSZ�
BQQSPBDIFT�UIBU�DBO�CF�PWFSMZ�QSFTDSJQUJWF�PS�
crudely applied.

5.2.3 Greenhouse gas reduction policies

To the extent congestion pricing reduces 
BJS�BOE�PS�OPJTF�QPMMVUJPO
�BT�BO�BODJMMBSZ�
FGGFDU�UP�7.5�SFEVDUJPO
�UIFSF�NBZ�CF�
HFOFSBM�FOWJSPONFOUBM�CFOFmUT��"O�0%05�

DPNNJTTJPOFE�QBQFS�PO�SPBE�QSJDJOH�T�SPMF�JO�
reducing greenhouse gases addresses many 
SFMFWBOU�JTTVFT�

5IF�JTTVF�JT�OPU�BT�TUSBJHIUGPSXBSE�BT�JU�TFFNT
�
IPXFWFS��0OF�PG�UIF�FGGFDUT�PG�DPOHFTUJPO�
QSJDJOH
�GPS�FYBNQMF
�JT�UP�DBVTF�WFIJDMFT�
SFNBJOJOH�PO�UIF�SPBEXBZT�UP�USBWFM�BU�IJHIFS�
TQFFET��5ZQJDBMMZ
�UIF�SBUF�PG�FNJTTJPOT
�QFS�
NJMF
�JODSFBTFT�BU�IJHIFS�TQFFET�	BT�EP�NPUPS�
BOE�UJSF�OPJTF�BT�XFMM
��)FODF
�XIFUIFS�UIFSF�BSF�
QPMMVUJPO�CFOFmUT
�PO�CBMBODF
�XJMM�EFQFOE�VQPO�
the partially offsetting effects of higher speeds 
BOE�MPXFS�USBGmD�MFWFMT�

*O�BEEJUJPO
�DPOHFTUJPO�QSJDJOH�EPFT�OPU�
OFDFTTBSJMZ�SFEVDF�USBWFM�CZ�UIF�NPTU�QPMMVUJOH�
WFIJDMFT�PS�SFEVDF�UIF�OVNCFS�PG�DPME�TUBSUT��*U�
JT�QPTTJCMF
�GPS�FYBNQMF
�UIBU�XIFO�GBDFE�XJUI�
IJHIFS�PVU�PG�QPDLFU�DPTUT�GSPN�DPOHFTUJPO�
QSJDFT
�ESJWFST�NBZ�USZ�UP�FDPOPNJ[F�CZ�SFUJSJOH�
PME�WFIJDMFT�NPSF�TMPXMZ��"OE�JG�NPTU�PG�UIF�
reduction in congestion come from spreading 
PG�UIF�QFBL�	SBUIFS�UIBO�SFEVDUJPO�JO�USJQT

�DPME�
TUBSUT�NBZ�OPU�CF�SFEVDFE�TJHOJmDBOUMZ�FJUIFS��

Detailed studies of congestion pricing in 
California and Washington suggest that 
DPOHFTUJPO�QSJDJOH
�PO�CBMBODF
�EPFT�IBWF�
CFOFmDJBM�BJS�QPMMVUJPO�FGGFDUT��)PXFWFS
�
CFDBVTF�PG�UIF�VODFSUBJOUJFT�JOWPMWFE
�QPMJDJFT�
GPDVTFE�EJSFDUMZ�PO�WFIJDMF�FNJTTJPOT�HFOFSBMMZ�
are preferred to relying on the ancillary effects 
of congestion pricing. An ODOT paper from 
2009: 5PMMJOH�8IJUF�1BQFS�����1PUFOUJBM�&GGFDUT�
PG�5PMMJOH�BOE�1SJDJOH�4USBUFHJFT�PO�(SFFOIPVTF�
(BT�&NJTTJPOT examines greenhouse gas 
emissions opportunities from road pricing for 
Oregon. Conclusions from this paper include 

UIF�PCTFSWBUJPO�UIBU�SPBE�QSJDJOH�T�JOnVFODF�
on emissions is largely a function of its ability 
UP�JNQSPWF�SPBEXBZ�PQFSBUJOH�TQFFET�BOE�UIBU�
PWFSBMM�FGGFDU�PO�FNJTTJPOT�XJMM�CF�EFQFOEFOU�PO 
the scale and extent of a road pricing application.

5.2.4 Numerous other programs and incentives

5IFSF�BSF�OVNFSPVT�BEEJUJPOBM�PCKFDUJWFT
�
QSPHSBNT�BOE�FYJTUJOH�JODFOUJWF�TZTUFNT�UIBU�
are important to the state of Oregon. These 
JODMVEF
�CVU�BSF�OPU�MJNJUFE�UP�UIF�GPMMPXJOH�

 ඵ 'SFJHIU�.PWFNFOU

 ඵ &GmDJFOU�*OGSBTUSVDUVSF�%FWFMPQNFOU

 ඵ Infrastructure Condition and Reliability

 ඵ &GmDJFOU�-BOE�6TF

 ඵ 5SBWFM�%FNBOE�.BOBHFNFOU

 ඵ "DUJWF�5SBOTQPSUBUJPO

 ඵ Energy Demand Management

 ඵ .10�MFWFM�5SBOTQPSUBUJPO�BOE�-BOE�VTF�
Planning

"O�FGmDJFOU�SPBE�VTF�GFF�TZTUFN�DBO�BEWBODF�
PCKFDUJWFT�JO�FBDI�PG�UIFTF�BSFBT�

6. HOW TO MOVE FORWARD

6.1 DEMONSTRATION DESIGN
%FNPOTUSBUJPO�QSPKFDU�EFTJHO�TIPVME�CFHJO�XJUI�
DMFBS�PCKFDUJWFT
�UIFO�PVUMJOF�XIBU�JT�SFRVJSFE�
UP�NFFU�UIPTF�PCKFDUJWFT��5IF�PCKFDUJWFT�PG�BO�
FGmDJFOU�WFIJDMF�GFF�QSPHSBN�JODMVEF�UIF�GPMMPXJOH�

 ඵ $IBSHF�WFIJDMFT�UIF�DPTUT�UIFZ�JNQPTF�PO�
UIF�USBOTQPSUBUJPO�TZTUFN��JODMVEJOH�UIF�XFBS�
BOE�UFBS�DPTU�PO�JOGSBTUSVDUVSF
�UIF�DPTUT�PG�
CVJMEJOH�OFX�DBQBDJUZ�BT�FYJTUJOH�DBQBDJUZ�
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JT�CVSEFOFE
�BOE�DPWFS�PUIFS�FYUFSOBM�DPTUT�
such as pollution and noise.

 ඵ *NQSPWF�GBJSOFTT�CZ�SFDPWFSJOH�UIFTF�DPTUT�
GSPN�UIF�TQFDJmD�WFIJDMFT�UIBU�JNQPTF�UIPTF�
costs

 ඵ Sustainably fund transportation maintenance 
BOE�JOWFTUNFOU�QSPHSBNT�PWFS�UIF�MPOH�SVO�
UISPVHI�UIF�SFWFOVFT�HFOFSBUFE�GSPN�UIF�
FGmDJFOU�GFFT�

#VU�UIF�PCKFDUJWFT�PG�B�QJMPU�TUVEZ�DBO�EJGGFS�GSPN�
UIF�QSPHSBN�PCKFDUJWFT��'PS�FYBNQMF�POF�QJMPU�
QSPKFDU�PCKFDUJWF�NJHIU�CF�UP�GVMMZ�TPMWF�IPX�CFTU�
UP�TUSVDUVSF�QBZNFOU�TZTUFNT
�FOGPSDFNFOU
�PS�
QSPUFDU�QSJWBDZ�XIJMF�EFTJHOJOH�B�QSPHSBN�UIBU�
JT�TUSJWJOH�UP�SFBDI�UIF�CSPBEFS�QPMJDZ�PCKFDUJWFT�
MJTUFE�BCPWF��1JMPU
�PS�EFNPOTUSBUJPO
�QSPKFDU�
PCKFDUJWFT�BSF�HVJEFE�CZ�BO�PWFSBMM�TUSBUFHZ�
GPS�EFUFSNJOJOH�IPX�UP�BEWBODF�UIF�CSPBEFS�
QSPHSBN�PG�FGmDJFOU�GFFT�

%FNPOTUSBUJPOT�PG�OFX�QSPHSBNT�PS�QPMJDJFT�
UFOE�UP�GBMM�JOUP�POF�PG�UXP�DBUFHPSJFT��HFOFSBM�
demonstrations and technical demonstrations. 
General demonstrations focus on proof of 
DPODFQU
�CVJMEJOH�BXBSFOFTT
�BOE�JEFOUJGZJOH�
QPMJDJFT�UIBU�OFFE�GVSUIFS�JOWFTUJHBUJPO��
5FDIOJDBM�EFNPOTUSBUJPOT�JOWPMWF�B�NPSF�GPSNBM�
UFTUJOH�PG�TPNF�TQFDJmD�GVODUJPOBM�BTQFDU�
PG�B�OFX�QSPHSBN��5IF�UXP�DBUFHPSJFT�BSF�
OPU�FOUJSFMZ�FYDMVTJWF
�PG�DPVSTF
�BMMPXJOH�B�
DPNCJOBUJPO�PG�PCKFDUJWFT�UP�CF�NFU�XJUI�BOZ�
HJWFO�EFNPOTUSBUJPO�QSPKFDU�EFTJHO��*O�UIF�DBTF�
PG�BO�FGmDJFOU�GFF�EFNPOTUSBUJPO�JO�0SFHPO�
XIBU�JT�SFRVJSFE�JT�UP�CVJME�BXBSFOFTT�BCPVU�
UIF�TVCKFDU
�JEFOUJGZ�QPMJDJFT�PG�JNQPSUBODF�BT�
UIFTF�JEFBT�HBJO�NPNFOUVN
�BOE�UP�QSPWF�PVU�
UIF�CBTJD�TUSVDUVSF�PG�BO�FGmDJFOU�GFF�QSPHSBN�

to a broad audience. Much has been done 
FMTFXIFSF�	F�H��4FBUUMF
�"UMBOUB�BOE�0SFHPO�JO�
UIF�6�4��BOE�(FSNBOZ
�6,�BOE�UIF�/FUIFSMBOET�
JO�&VSPQF
�UP�EFTJHO�BOE�UFTU�TQFDJmD�UFDIOJDBM�
JNQMFNFOUBUJPO�BTQFDUT�PG�NJMFBHF�GFFT
�PS�XIBU�
are often referred to as Road User Charges. And 
UIF�UFDIOPMPHZ�SFRVJSFE�BOE�UIF�PSHBOJ[BUJPOBM�
management approaches and practices in this 
BSFOB�XJMM�DPOUJOVF�UP�FWPMWF�RVJUF�SBQJEMZ��*O�
TVNNBSZ
�B�EFNPOTUSBUJPO�QSPKFDU�JO�0SFHPO�
XJMM�MJLFMZ�CF�B�DPNCJOBUJPO�PG�B�HFOFSBM�BOE�B�
technical demonstration.
*G�UIF�JOUFOU�JT�UP�GVMMZ�EFTJHO�BOE�mFME�UFTU�
B�DPNQSFIFOTJWF�BQQSPBDI�UP�FGmDJFOU�GFF�
JNQMFNFOUBUJPO�UIFO�UIFSF�JT�B�WFSZ�MPOH�MJTU�
of issues that need resolution. And as such 
UIF�EFDJTJPO�NBLJOH�BHFOEB�UP�TVQQPSU�UIBU�
QSPDFTT�XPVME�CF�FYUFOTJWF��0OF�BQQSPBDI�UP�
NPWJOH�GPSXBSE�JOWPMWFT�B�SFDPHOJ[JOH�UIBU�UIF�
XPSL�UP�CF�EPOF�JT�UPP�EFUBJMFE�BOE�UPP�CSPBE�
UP�VOEFSUBLF�FWFSZUIJOH�JO�POF�QJMPU��5IF�POMZ�
FYBNQMF�XIFSF�UIFSF�XBT�BO�BUUFNQU�UP�SFTPMWF�
BMM�QPMJDZ�BOE�JNQMFNFOUBUJPO�RVFTUJPOT�JO�POF�
mFME�USJBM�XBT�UIF�%VUDI�SPBE�QSJDJOH�QSPHSBN�
5IF�%VUDI�TQFOU�UFOT�PG�NJMMJPOT�PG�EPMMBST�PWFS�
NBOZ�ZFBST
�BOE�JODMVEFE�TJHOJmDBOU�JOEVTUSZ�
DPOTVMUBUJPO�JO�B�EFTJHO�B�QJMPU�UIBU�XPVME�
UIFO�SPMM�SJHIU�JOUP�JNQMFNFOUBUJPO�JG�JU�QSPWFE�
TVDDFTTGVM��5IJT�XBT�B�IJHI�SJTL�BQQSPBDI�XJUI�
QPUFOUJBM�IJHI�SFXBSE
�CVU�JO�UIF�FOE�DIBOHJOH�
politics derailed the pilot. 
If on the other hand the intent of a pilot is to 
more fully understand a single aspect of policy 
	UBLF�QSJWBDZ�GPS�FYBNQMF
�UIFO�UIF�EFDJTJPO�
NBLJOH�GBDUPST�BSF�NPSF�MJNJUFE�JO�TDPQF
�CVU�
B�MPU�NPSF�EFUBJMFE�BOE�TQFDJmD��*U�JT�BMXBZT�
CFOFmDJBM�UP�mSTU�LOPX�XIBU�JU�JT�UIBU�GPMLT�BSF�

IPQJOH�UP�EJTDPWFS�UISPVHI�UIF�EFNPOTUSBUJPO�JO�
BEWBODF�PG�BEEJOH�UIJT�BEEJUJPOBM�EFUBJM��*O�USVUI
�
a demonstration project can be used to do any 
OVNCFS�PG�UIJOHT
�JODMVEJOH�

 ඵ Explore one single dimension of policy

 ඵ Design a single aspect of an operational 
program

 ඵ Test general feasibility of a broader policy 
program 

 ඵ 'JFME�UFTU�UFDIOPMPHZ

5IF�CBTJD�PSEFS�PG�TUFQT�JOWPMWFE�JO�HFUUJOH�
UISPVHI�UIF�OVNFSPVT�EFDJTJPOT�JOWPMWFE�JO�
designing and implementing a demonstration 
QSPKFDU�NJHIU�JODMVEF�UIF�GPMMPXJOH�

���%FUFSNJOF�UIF�HFOFSBM�PCKFDUJWFT�PG�UIF�
EFNPOTUSBUJPO�	UFDIOJDBM�USJBM
�CSPBE�QPMJDZ�
EFTJHO
�EFUBJMFE�QSPHSBNNBUJD�EFTJHO
�FUD�


���8JUI�UIF�BCPWF�EFUFSNJOFE
�TLFUDI�PVU�B�
decision agenda that ensures the demonstration 
XJMM�QSPEVDF�UIF�EFTJSFE�SFTVMUT�

���'JU�UIF�SFTVMUT�PG�UIF�EFNPOTUSBUJPO�JOUP�
B�MBSHFS�QPMJDZ�BHFOEB�GPS�BEWBODJOH�UIF�
PWFSBMM�QSBDUJDF�BSPVOE�FGmDJFOU�GFFT�

���/VNCFS���BCPWF�NBZ�OFDFTTJUBUF�GVSUIFS�
EFNPOTUSBUJPOT�PG�UFDIOPMPHZ
�PS�QJMPUT�UP�
EFTJHO�B�TQFDJmD�BTQFDU�PG�UIF�QSPHSBN�

5. Communicate the importance of the broader 
QPMJDZ�BHFOEB�BOE�UIF�TQFDJmD�CFOFmUT�PG�
UIF�XFMM�EFTJHOFE�EFNPOTUSBUJPO�QSPKFDU�UIBU�
XJMM�IFMQ�FWFSZPOF�JOWPMWFE�UP�SFmOF�QPMJDZ�
BOE�BEWBODF�UIF�QSBDUJDF�JO�B�NBOOFS�UIBU�
XJMM�CF�BDDFQUBCMF�UP�UIF�HFOFSBM�QVCMJD�

5IF�NZSJBE�PG�SPBE�DIBSHJOH�USJBMT�JO�UIF�6�4�
�
CVU�BMTP�TVCTUBOUJBMMZ�JO�&VSPQF
�IBT�SFTVMUFE�
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JO�DMBSJUZ�PO�XIFUIFS�TVDI�TZTUFNT�XPVME�XPSL�
technically. It has been demonstrated that 
FWFO�UIF�DPTUT�PG�JNQMFNFOUBUJPO�XPVME�CF�
FYDFFEFE�CZ�UIF�FGmDJFODZ�HBJOT�BOE�SFWFOVF�
PQQPSUVOJUJFT�BO�FGmDJFOU�GFF�TZTUFN�PGGFST��
The primary potential objections relate to hoe 
FYBDUMZ�TVDI�B�GFF�TZTUFN�XPVME�BGGFDU�QFPQMFT��
MJWFT��8IJMF�JU�JT�GBJSMZ�FBTZ�UP�QSFEJDU�UIF�PWFSBMM�
NBHOJUVEF�PG�GFFT
�SFWFOVFT�BOE�CFOFmUT
�JU�
JT�DPOTJEFSBCMZ�NPSF�EJGmDVMU�UP�CF�TQFDJmD�
about the distribution of these effects across 
NFNCFST�PG�UIF�HFOFSBM�QVCMJD�XJUIPVU�BO�
PQQPSUVOJUZ�UP�PCTFSWF�CFIBWJPS�UIBU�JT�QBSU�PG�B�
carefully designed demonstration project. This 
type of effort has only been undertaken in the 
1VHFU�4PVOE�SFHJPO
�OFBSMZ�B�EFDBEF�BHP�BOE�
JOWPMWJOH�B�MJNJUFE�TBNQMF�PG�QBSUJDJQBOUT��

*O�BEEJUJPO
�UIF�RVFTUJPO�PG�IPX�0SFHPOJBOT�XJMM�
SFTQPOE�UP�BO�FGmDJFOU�GFF�UIBU�JOWPMWFT�WFIJDMF�
QPTJUJPOJOH�UFDIOPMPHZ
�BOE�IPX�B�TZTUFN�DBO�
CF�EFTJHOFE�UP�TBGFHVBSE�QSJWBDZ
�OFFET�GVSUIFS�
detailed exploration. 
%FNPOTUSBUJPOT�BSF�BO�FYQFOTJWF�VOEFSUBLJOH�
BOE�TIPVME�CF�EFTJHOFE�DBSFGVMMZ��8IBU�GPMMPXT�
JT�B�MJTU�PG�QPUFOUJBM�QSJPSJUJFT�GPS�FGmDJFOU�GFF�
demonstrations in the US market:

���1JMPU�TZTUFNT�UIBU�XJMM�USVMZ�BEESFTT�QSJWBDZ�
concerns. These concerns necessitate 
CPUI�UFDIOJDBM�BOE�BENJOJTUSBUJWF�TZTUFNT�
UIBU�XJMM�OFFE�UP�CF�EFTJHOFE�BOE�UFTUFE�
against “hostile” participants to see if there 
BSF�XFBLOFTTFT�BOE�JG�QFPQMF�DBO�CSFBL�UIF�
security.
2. Demonstrate the merits of integrating 
GFF�BOE�JOWFTUNFOUT�QPMJDZ��*U�OFFET�UP�CF�
EFNPOTUSBUFE�UIBU�UIF�CFOFmUT�PG�UIF�FGmDJFOU�

GFF�TZTUFN�XJMM�NBUFSJBMJ[F�GPS�DPOTVNFST��
Most people think these efforts are about 
HSBCCJOH�SFWFOVFT�BOE�UIFZ�XJMM�OFFE�UP�
CF�TIPXO�IPX�JOWFTUNFOU�QPMJDZ�DBO�CF�
JNQSPWFE�JO�B�NBOOFS�UIBU�NFFUT�UIFJS�OFFET�

���%FTJHO�B�QJMPU�UIBU�XJMM�GVMMZ�FYQMPSF�UIF�
incidence of fee payment. Such an effort 
XPVME�VOEFSTUBOE�FGmDJFOU�GFFT�XJUI�SFTQFDU�UP�
BMUFSOBUJWFT�UP�UIF�FGmDJFOU�GFF�TZTUFN�BOE�XJUI�
SFTQFDU�UP�VTFS�JODPNF��5IF�FGGPSU�XPVME�TUSJWF�
UP�GVMMZ�FYQMPSF�RVFTUJPOT�BSPVOE�GBJSOFTT�JO�B�
manner that sheds real light on this issue.
4. Technical systems that support an 
FGmDJFOU�GFF�BSF�BWBJMBCMF��5IFSF�JT�OP�OFFE�
GPS�B�HFOFSBM�UFDIOJDBM�USJBM
�POMZ�USJBMT�PG�
WFSZ�TQFDJmD�UFDIOJDBM�TPMVUJPOT�UP�TQFDJmD�
problems such as payment processing and 
FOGPSDFNFOU�PG�WFSZ�TQFDJmD�QSPHSBNT��

*G�UIFSF�JT�DMBSJUZ�PO�UIF�HFOFSBM�PCKFDUJWFT�PG�UIF�
iOFYUw�USJBM�UIFO�UIFTF�QJMPU�QSPKFDU�PCKFDUJWFT�
can then get translated into demonstration 
QSPKFDU�PQFSBUJOH�SFRVJSFNFOUT��#FZPOE�
SFRVJSFNFOUT
�JU�JT�OFDFTTBSZ�UP�QVU�BEEJUJPOBM�
shape on the skeleton of the design in order to 
BMMPX�GPS�B�CVEHFU�FTUJNBUF�UP�CF�EFWFMPQFE��
5IF�EFTJHO�UIBU�GPMMPXT�IBT�CFOFmUFE�GSPN�
relying on experience in actual demonstration 
project implementations and as such is rooted in 
QSBDUJDBM�LOPXMFEHF�UIBU�JT�LFZ�UP�VOEFSTUBOEJOH�
budget and schedule risks.

6.1.1 6XPPDU\�RI�3URSRVHG�(I¼FLHQW�)HH�
Demonstration

"�EFNPOTUSBUJPO�PG�BO�FGmDJFOU�SPBE�VTF�GFF�
JO�0SFHPO�NJHIU�MPPL�TPNFUIJOH�MJLF�XIBU�JT�
TVNNBSJ[FE�CFMPX��5IF�QSPDFTT�PG�EFWFMPQJOH�
UIJT�EFTDSJQUJPO�JT�POF�UIBU�CFHJOT�XJUI�B�TFU�

PG�EFNPOTUSBUJPO�QSPKFDU�PCKFDUJWFT�BOE�UIF�
JEFOUJmDBUJPO�PG�GVODUJPOBM�SFRVJSFNFOUT�UIBU�
BEESFTT�UIPTF�PCKFDUJWFT��5IF�EFTDSJQUJPO�PG�UIF�
EFNPOTUSBUJPO�UIFO�GPMMPXT�GSPN�UIF�GVODUJPOBM�
SFRVJSFNFOUT��%FNPOTUSBUJPO�QSPKFDU�PCKFDUJWFT�
BOE�SFRVJSFNFOUT�BSF�EFTDSJCFE�JO�NPSF�EFUBJM�
later in this section of the paper. 
5P�EFNPOTUSBUF�UIF�PQFSBUJPO�PG�BO�FGmDJFOU�
SPBE�VTF�GFF�JU�JT�FOWJTJPOFE�UIBU�B�HSPVQT�PG�
QBSUJDJQBOUT�XJMM�CF�SFDSVJUFE�GSPN�UIF�QPQVMBUJPO�
PG�0SFHPO�SFTJEFOUT��5IFTF�QBSUJDJQBOUT�XJMM�
IBWF�UIFJS�WFIJDMF�FRVJQQFE�XJUI�NJMFBHF�
GFF�NFUFSJOH�EFWJDFT�GPS�UIF�EVSBUJPO�PG�UIF�
EFNPOTUSBUJPO��1BSUJDJQBOUT�XJMM�ESJWF�OPSNBMMZ�
during a baseline data collection period. 
5IJT�CBTFMJOF�QFSJPE�XJMM�FTUBCMJTI�UIF�ESJWJOH�
patterns for each household. During the 
experimental period of the demonstration project 
UIF�QBSUJDJQBOUT�XJMM�CF�FYQPTFE�UP�UIF�FGmDJFOU�
fee. All the major operations aspects of an 
BDUVBM�FGmDJFOU�SPBE�VTF�GFF�XJMM�CF�JNQMFNFOUFE��
BOE�UFTUFE�JODMVEJOH
�UIF�CBDL�PGmDF�GVODUJPOT
�
QBZNFOU�QSPDFTTJOH
�BOE�DVTUPNFS�TFSWJDFT��
Many of these functions are already in operation 
to support the Oregon Road Usage Charge 
QSPHSBN��1BSUJDJQBUJOH�IPVTFIPMET�XJMM�OPU�CF�
BTLFE�UP�QBZ�UIF�GFF�PVU�PG�UIFJS�PXO�QPDLFUT
�
CVU�UIFZ�NVTU�BMTP�GBDF�BO�BDUVBM�JODFOUJWF�UP�
BMJHO�UIFJS�ESJWJOH�CFIBWJPS�XJUI�UIF�IZQPUIFUJDBM�
mileage fee charges. To accomplish this 
PCKFDUJWF�UIF�QSPKFDU�XJMM�QSPWJEF�QBSUJDJQBUJOH�
IPVTFIPMET�XJUI�B�USBWFM�CVEHFU�BDDPVOU�PVU�
PG�XIJDI�GFFT�XJMM�CF�EFEVDUFE��5IF�JODFOUJWF�
JT�SFBMJ[FE�CFDBVTF�QBSUJDJQBUJOH�IPVTFIPMET�
BSF�BMMPXFE�UP�LFFQ�XIBUFWFS�CBMBODF�SFNBJOT�
in their account at the end of the experimental 
period.
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4VDI�B�EFNPOTUSBUJPO�BMMPXT�GPS�B�SJDI�FWBMVBUJPO�PG�ESJWFS�CFIBWJPS
�
TVQQPSU�UIF�FTUJNBUJPO�PG�SFWFOVF�ZJFMET�GSPN�BMUFSOBUF�NJMFBHF�GFF�QPMJDJFT
�
UFTUT�UIF�PQFSBUJPOT�PG�UIF�TFU�PG�TZTUFNT�EFTJHO�UP�TVQQPSU�JNQMFNFOUBUJPO
�
QFSNJUT�UIF�FYBNJOBUJPO�PG�IPX�MPDBM�PQUJPO�UBYFT�DPVME�HFU�JODMVEFE�JO�BO�
FGmDJFOU�GFF
�BOE�UFTUT�BSF�SBOHF�PG�JNQPSUBOU�UPQJDT�	F�H��QSJWBDZ
�FRVJUZ
�
that relate to policy. A successful implementation of a demonstration 
QSPKFDU�TVDI�BT�UIJT�BEET�DPOTJEFSBCMZ�UP�UIF�JOWFOUPSZ�PG�LOPXMFEHF�BCPVU�
SPBE�VTF�GFF�WJBCJMJUZ�BOE�EFTJHO�BOE�TIPVME�CF�PG�JOUFSFTU�UP�B�CSPBE�TFU�PG�
TUBLFIPMEFST�BOE�MFWFMT�PG�HPWFSONFOUBM�NBOBHFNFOU�

6.1.2 Demonstration Project Objectives

%FNPOTUSBUJPOT�PG�OFX�QSPHSBNT�PS�QPMJDJFT�UFOE�UP�GBMM�JOUP�POF�PG�
UXP�DBUFHPSJFT��HFOFSBM�EFNPOTUSBUJPOT�BOE�technical demonstrations. 
(FOFSBM�EFNPOTUSBUJPOT�GPDVT�PO�QSPPG�PG�DPODFQU
�CVJMEJOH�BXBSFOFTT
�
BOE�JEFOUJGZJOH�QPMJDJFT�UIBU�OFFE�GVSUIFS�JOWFTUJHBUJPO��5FDIOJDBM�
EFNPOTUSBUJPOT�JOWPMWF�B�NPSF�GPSNBM�UFTUJOH�PG�TPNF�TQFDJmD�
GVODUJPOBM�BTQFDU�PG�B�OFX�QSPHSBN��5IJT�FGGPSU�IBT�BTQFDUT�PG�FBDI�PG�
UIFTF�DBUFHPSJFT�XJUI�B�DPNCJOBUJPO�PG�PCKFDUJWFT�UP�CF�NFU�UISPVHI�
EFNPOTUSBUJPO�QSPKFDU�EFTJHO��5IFSF�IBWF�BMSFBEZ�CFFO�B�OVNCFS�PG�
EFNPOTUSBUJPO�QSPKFDUT�JNQMFNFOUFE�XJUIJO�UIF�6�4��	XJUI�0SFHPO�MFBEJOH�
UIF�XBZ
�BOE�TP�UIF�CBTJD�GFBTJCJMJUZ�PG�EPJOH�TP�JO�0SFHPO�JT�DMFBSMZ�
FTUBCMJTIFE��"T�B�SFTVMU�B�EFNPOTUSBUJPO�QSPKFDU�XJMM�CF�QBSU�PG�B�CSPBEFS�
CPEZ�PG�POHPJOH�SFTFBSDI�BOE�FYQMPSBUJPO��"O�/$)31�SFQPSU�EFWFMPQFE�CZ�
the RAND Corporation outlines some guidelines for the design of additional 
NJMFBHF�GFF
�PS�SPBE�VTF�DIBSHJOH�EFNPOTUSBUJPOT��*O�QBSUJDVMBS�GVUVSF�
EFNPOTUSBUJPO�QSPKFDUT�NJHIU�CFOFmDJBMMZ�GPDVT�PO�POF�PS�NPSF�PG�UIF�
GPMMPXJOH�UPQJDT�

 ඵ Explore a range of technical issues that surround implementation

 ඵ 6OEFSTUBOE�ESJWFS�CFIBWJPS�JO�SFTQPOTF�UP�OFX�GFF�TUSVDUVSFT

 ඵ %FUFSNJOF�UIF�QSPDFTT�UISPVHI�XIJDI�NJMFBHF�GFFT�BSF�QIBTFE�JO�BT�
PUIFS�IJHIXBZ�mOBODF�BQQSPBDIFT�	GVFM�UBYFT
�UPMMT
�FWPMWF�PS�SFNBJO�JO�
force

 ඵ *EFOUJGZ�JOTUJUVUJPOBM�JTTVFT�UIBU�XJMM�QSFTFOU�UIFNTFMWFT�EVSJOH�UIF�EFTJHO�
and implementation of a mileage fee system

 ඵ Establish pricing and rate setting policies beyond a simple fuel tax 
replacement

 ඵ &YQMPSF�GBDUPST�UIBU�JOnVFODF�VTFS�BDDFQUBODF�PG�NJMFBHF�GFFT

 ඵ %FTJHO�TPMVUJPOT�UP�QSJWBDZ�BOE�FWBTJPO�QSPCMFN�BTTPDJBUFE�XJUI�BO�
implementation of mileage fees

*O�DBTFT�XIFSF�UIF�NJMFBHF�GFFT�WBSZ�CZ�UJNF�BOE�MPDBUJPO
�USBWFM�CFIBWJPS�
XJMM�CF�NPSF�TJHOJmDBOUMZ�JOnVFODFE��"T�B�SFTVMU�B�DPNQSFIFOTJWF�
EFNPOTUSBUJPO�XPVME�OPU�CF�MJNJUFE�UP�POMZ�UFDIOJDBM�JTTVFT�CVU�XPVME�
JOWPMWF�IVNBO�QBSUJDJQBOUT�BOE�BO�BUUFNQU�UP�VOEFSTUBOE�UIF�SBOHF�PG�
QPUFOUJBM�CFIBWJPSBM�SFTQPOTFT�UP�UIF�GFFT��%FNPOTUSBUJPO�QSPKFDUT�UIBU�
SFDSVJUFE�WPMVOUFFS�QBSUJDJQBOUT�BOE�NFBTVSFE�CFIBWJPSBM�SFTQPOTFT�IBWF�
CFFO�JNQMFNFOUFE�SFDFOUMZ�JO�UIF�6�4�
�BOE�UIF�EFTJHO�SFRVJSFNFOUT�BOE�
DPTUT�BSF�XFMM�VOEFSTUPPE��"�GFF�TUSVDUVSF�UIBU�JT�SFMFWBOU�UP�0SFHPO�NJHIU�
JODMVEF�GFFT�UIBU�BSF�IJHIFS�JO�VSCBO�EPXOUPXO�TFUUJOHT�EVSJOH�QFBL�
QFSJPET�PG�USBWFM��5IFSF�DPVME�CF�B�OVNCFS�PG�WBSJBUJPOT�PO�UIFTF�UIFNFT��

"O�FGmDJFOU�GFF�BGGPSET�UIF�PQQPSUVOJUZ�UP�SFDPWFS�UIF�QSJNBSZ�DPTUT�PG�
QSPWJTJPOJOH�BOE�PQFSBUJOH�USBOTQPSUBUJPO�JOGSBTUSVDUVSF�GSPN�USBOTQPSUBUJPO�
TZTUFN�VTFST��8IFO�UIF�NJMFBHF�GFF�JT�B�WBSJBCMF�GFF
�BT�PQQPTFE�UP�B�nBU�
GFF
�UIFO�UIFSF�JT�BMTP�BO�PQQPSUVOJUZ�UP�JNQSPWF�UIF�GBJSOFTT�PG�UIF�DPTU�
CVSEFO
�CFHJO�UP�NJOJNJ[F�UIF�MBSHF�TPDJBM�DPTUT�PG�IJHIXBZ�DPOHFTUJPO
�
BOE�FWFO�UP�BEESFTT�PUIFS�DPTUT�PG�USBOTQPSUBUJPO�TVDI�BT�WFIJDMF�
emissions. 

6.1.3 Demonstration Project Design Features

%FTJHO�GFBUVSFT�GPS�BO�FGmDJFOU�SPBE�VTF�DIBSHF�NJHIU�TUBSU�XJUI�UIF�
GPMMPXJOH��

���"�WBSJBCMF�SBUF�NJMFBHF�GFF�XJUI�TPNF�PQQPSUVOJUZ�GPS�GFF�TUSVDUVSF�
NPEJmDBUJPO�UP�BDDPNNPEBUF�MPDBMJ[FE�WBSJBUJPO�JO�UIF�SBUFT�UP�BEESFTT�
WFIJDMF�UZQF�PS�DPOHFTUJPO�

���"�MBSHFS�TDBMF�EFNPOTUSBUJPO�QSPKFDU�	�����QBSUJDJQBOUT
�BMMPXJOH�GPS�
CFIBWJPSBM�BOBMZTJT�BOE�HFOFSBMJ[BUJPO�PG�mOEJOHT�UP�B�MBSHFS�QPQVMBUJPO��

3. A demonstration that includes the implementation and testing of the 
WBSJPVT�BTQFDUT�PG�QBZNFOU�QSPDFTTJOH�	BDDPVOU�EFWFMPQNFOU
�EBUB�
DPNNVOJDBUJPO
�DFOUSBM�PGmDF�TVQQPSU�TFSWJDFT
�mOBODJBM�USBOTBDUJPOT
�
FUD�
�

4. A demonstration project that includes an assessment of the 
PQQPSUVOJUJFT�GPS�FGmDJFODZ�HBJOT�JO�UFSNT�PG�USBGmD�DPOHFTUJPO�
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���"�EFNPOTUSBUJPO�QSPKFDU�MFE�CZ�UIF�4UBUF�XJUI�TUSPOH�DPPSEJOBUJPO�BOE�
JOWPMWFNFOU�GSPN�UIF�MPDBM�BVUIPSJUJFT�

#BTFE�PO�UIF�CSPBE�TFU�PG�JNQPSUBOU�PCKFDUJWFT�JU�XJMM�CF�JNQPSUBOU�UIBU�
B�EFNPOTUSBUJPO�QSPKFDU�JO�0SFHPO�CF�EFTJHOFE�UP�CF�B�DPNQSFIFOTJWF�
QJMPU�QSPKFDU��0OF�JNQPSUBOU�QPJOU�PG�EJTDVTTJPO�JOWPMWFE�UIF�TDBMF�PG�UIF�
EFNPOTUSBUJPO�QSPKFDU�JNQMFNFOUBUJPO��'FBUVSFT�PG�B�DPNQSFIFOTJWF�
EFNPOTUSBUJPO�BSF�TVNNBSJ[FE�JO�&YIJCJU����. 
The proposed demonstration project design is intended to represent a 
project that could be implemented in Oregon in order to meet a set of 
DBSFGVMMZ�DPOTJEFSFE�EFNPOTUSBUJPO�PCKFDUJWFT��8IJMF�UIF�EFTJHO�IBT�CFFO�
UIPVHIUGVMMZ�EFWFMPQFE�JU�JT�JOUFOEFE�POMZ�BT�B�HVJEF�UP�JNQMFNFOUBUJPO��"T�
the preparations for implementing a demonstration project progress it is 
DFSUBJO�UIBU�QSPKFDU�PCKFDUJWFT�BOE�UIF�SFTVMUJOH�UFDIOJDBM�SFRVJSFNFOUT�XJMM�
CF�NPEJmFE��$POTJTUFOU�XJUI�UIJT�VOEFSTUBOEJOH
�UIF�EFTJHO�JT�PSHBOJ[FE�
BSPVOE�GVODUJPOBMJUZ�SBUIFS�UIBO�TQFDJmDBUJPOT��5IF�DPSF�GVODUJPOBMJUZ�JT�
XIBU�OFFET�UP�CF�TVQQPSUFE�CZ�UFDIOJDBM�TZTUFNT�BOE�FYQFSJNFOUBM�BOE�
analytical methods.

6.1.4 Participatory Demonstration and Experimental Design 

The dominant feature of the proposed demonstration project is that it 
XJMM�NBLF�VTF�PG�WPMVOUFFS�QBSUJDJQBOUT�JO�PSEFS�UP�UFTU�B�GVMM�SBOHF�PG�
JNQPSUBOU�BTQFDUT�PG�BO�BDUVBM�FGmDJFOU�SPBE�VTF�GFF�JNQMFNFOUBUJPO��5IJT�
is in contrast to some kinds of technical demonstration that are intended 
UP�QSPWF�PVU�OFX�UFDIOJDBM�TZTUFN
�PGUFO�JOWPMWJOH�UFTU�GBDJMJUJFT�BOE�
technicians and test professionals. 
0UIFS�QBSUJDJQBUPSZ�EFNPOTUSBUJPOT�JOWPMWJOH�JOTUSVNFOUFE�WFIJDMFT�IBWF�
CFFO�JNQMFNFOUFE�FMTFXIFSF�BOE�BT�B�SFTVMU�UIJT�FGGPSU�XJMM�OPU�TUBSU�GSPN�
TDSBUDI�PS�BUUFNQU�UP�SF�JNQMFNFOU�FGGPSUT�BMSFBEZ�QSPWFO�TVDDFTTGVM��

6TJOH�BDUVBM�QBSUJDJQBOUT�BMMPXT�GPS�B�EFFQ�VOEFSTUBOEJOH�PG�CFIBWJPST
�
DIPJDFT
�BOE�UIF�DPOTFRVFODFT�GPS�DPOTVNFS�CFOFmUT��"MM�JNQPSUBOU�
BTQFDUT�PG�QPMJDZ
�JODMVEJOH�SFWFOVF�JODJEFODF
�JNQMJDBUJPOT�GPS�DPOHFTUJPO�
BOE�JOGSBTUSVDUVSF�JNQSPWFNFOUT
�GBJSOFTT
�BOE�BQQSPBDIFT�UP�QSJWBDZ�
QSPUFDUJPO�SFRVJSF�BDUVBM�QBSUJDJQBOUT�UP�CF�UIF�DPSF�PSHBOJ[JOH�QSJODJQMF�PG�
the demonstration design.
.FBTVSJOH�UIF�FGGFDUT�PG�UIF�QSPHSBN�TQFDJmDBMMZ�JOUSPEVDF�UIF�OFFE�
GPS�DBSFGVM�FYQFSJNFOUBM�EFTJHO��5IF�QSJNBSZ�DIBMMFOHF�JT�QSFTFSWJOH�B�

DPOUSPM�BHBJOTU�XIJDI�CFIBWJPS
�NPEJmFE�CZ�FYQFSJNFOUBM�USFBUNFOU
�DBO�
CF�DPNQBSFE��5IF�QSPQPTFE�EFNPOTUSBUJPO�JT�MJLFMZ�UP�JOWPMWF�B�RVBTJ�
experimental design.
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6.1.5 Variable Rate Fee Structure

5IF�FGmDJFOU�GFF�EFNPOTUSBUJPO�TIPVME�TVQQPSU�UIF�UFTUJOH�PG�B�WBSJBCMF�
SBUF�GFF�BQQMJFE�UP�NJMFT�ESJWFO�CZ�QBSUJDJQBUJOH�WFIJDMFT��*O�UIJT�NBOOFS�UIF�
QSPKFDU�XJMM�CFUUFS�VOEFSTUBOE�IPX�EJGGFSFODFT�JO�GFF�EFTJHO�JOnVFODFT�JO�
WBSJPVT�PVUDPNFT�PG�JOUFSFTU�JODMVEJOH�VTFS�CFIBWJPS
�VTFS�BOE�FDPOPNJD�
CFOFmUT
�SFWFOVF�PQQPSUVOJUJFT�BOE�B�XJEF�SBOHF�PG�PUIFS�GBDUPST��"QQMZJOH�
WBSJBCMF�GFFT�GPS�SPBE�VTF�QSPWJEF�BO�PQQPSUVOJUZ�UP�NBLF�SPBE�VTF�
GFFT�NPSF�DMPTFMZ�SFnFDU�UIF�DPTUT�UIBU�WFIJDMF�VTF�JNQPTFT�	EFTDSJCFE�
NPSF�CFMPX
�JO�UIF�GPSN�PG�SPBE�XFBS�BOE�UFBS
�DBQBDJUZ�CVSEFOJOH�UIBU�
FOHFOEFST�DBQBDJUZ�JNQSPWFNFOUT
�BOE�B�SBOHF�PG�PUIFS�GBDUPST�UIBU�NBZ�
be time and location dependent. The fee structure could include one or all 
PG�UIF�GPMMPXJOH�

Wear and Tear Fee
8FBS�BOE�UFBS�GFFT�SFDPWFS�UIF�GVUVSF�NBJOUFOBODF
�QSFTFSWBUJPO
�BOE�
DBQJUBM�SFQMBDFNFOU�DPTUT�B�WFIJDMF�JNQPTFT�CZ�XFBSJOH�PVU�UIF�SPBEXBZ�
JU�ESJWFT�PO��5IF�TVN�PG�BMM�XFBS�BOE�UFBS�GFFT�SFQSFTFOUT�UIF�PQUJNBM�MFWFM�
PG�FYQFOEJUVSF�PO�NBJOUFOBODF
�QSFTFSWBUJPO
�BOE�DBQJUBM�SFQMBDFNFOU�BOE�
does not depend on actual expenditures in any particular biennium or the 
DPTU�FGGFDUJWFOFTT�PG�BDUVBM�NBJOUFOBODF�BOE�QSFTFSWBUJPO�QSPHSBNT�

8FBS�BOE�UFBS�GFF�DPNQPOFOUT�DPWFS�SPBET�BOE�CSJEHFT�BOE�WBSZ�XJUI�UIF�
XFJHIU�BOE�DPOmHVSBUJPO�PG�UIF�WFIJDMF
�UIF�QSFTFODF�PG�TUVEEFE�UJSFT
�BOE�
the proportion of degradation on the particular facility that is due to use 
	BT�PQQPTFE�UP�EFDBZ�UIBU�XPVME�PDDVS�PWFS�UJNF�FWFO�JO�UIF�BCTFODF�PG�
VTF
��5IF�IJHIFS�UIF�QSPQPSUJPO�UIBU�JT�EVF�UP�VTF
�UIF�IJHIFS�UIF�DPTU�QFS�
VTFS�NJMF�

0SFHPO�T�FYJTUJOH�XFJHIU�NJMF�UBY�JT�BO�FYBNQMF�PG�B�XFBS�BOE�UFBS�GFF�UIBU�
JT�NVDI�DMPTFS�UP�FGmDJFOU�UIBO�UIF�SFWFOVF�JOTUSVNFOUT�VTFE�GPS�IFBWZ�
USVDLT�JO�PUIFS�TUBUFT��*ODPSQPSBUJOH�TVDI�B�GFF�TUSVDUVSF�JOUP�BO�FGmDJFOU�GFF�
QSPHSBN�UIBU�BQQMJFT�UP�BMM�WFIJDMFT�JO�0SFHPO�JT�B�GFBTJCMF�VOEFSUBLJOH�

Congestion Fee
"�DPOHFTUJPO�GFF�SFDPWFST�UIF�GVUVSF�DPTUT�BTTPDJBUFE�XJUI�JOWFTUJOH�
JO�BEEJUJPOBM�DBQBDJUZ�PS�PUIFSXJTF�SFMJFWJOH�DPOHFTUJPO��*U�JT�CBTFE�PO�
UIF�DPTUT�B�WFIJDMF�JNQPTFT�PO�PUIFS�WFIJDMFT�CZ�UBLJOH�VQ�TQBDF�PO�B�
QBSUJDVMBS�GBDJMJUZ�BU�B�QBSUJDVMBS�UJNF�BOE�JT�B�GVODUJPO�PG�UIF�WBMVF�PG�PUIFS�
USBWFMFST��UJNF�BOE�UIF�BNPVOU�CZ�XIJDI�UIF�WFIJDMF�TMPXT�USBGmD��

$POHFTUJPO�SFMBUFE�DPTUT�DBO�WBSZ�HSFBUMZ�PWFS�UIF�SPBE�OFUXPSL�BOE�UIF�
DPVSTF�PG�B�EBZ��BOE�UP�QSPNPUF�FGmDJFOU�VTF�PG�UIF�GBDJMJUZ
�DPOHFTUJPO�GFFT�
NVTU�SFnFDU�UIPTF�DPTUT�CZ�WBSZJOH�XJUI�BDUVBM�USBGmD�WPMVNFT�BOE�SPBEXBZ�
DBQBDJUJFT��*O�JNQMFNFOUBUJPO
�UIF�QSJDFT�BSF�SFDBMDVMBUFE�DPOUJOVPVTMZ�
BOE�DBO�DIBOHF�FWFSZ�GFX�NJOVUFT�JG�OFDFTTBSZ�UP�SFnFDU�DIBOHJOH�USBGmD�
conditions.
&GmDJFOU�DPOHFTUJPO�GFFT�SFnFDU�B�GBDJMJUZ�T�DBQBDJUZ�BOE�QPUFOUJBM�GPS�
DPOHFTUJPO
�UIF�DVSSFOU�USBGmD�WPMVNF
�BOE�UIF�DIBSBDUFSJTUJDT�PG�UIF�WFIJDMF�
QBZJOH�UIF�GFF��-POHFS�WFIJDMFT�BOE�WFIJDMFT�UIBU�SFRVJSF�BEEJUJPOBM�TQBDF�
CFDBVTF�UIFZ�BDDFMFSBUF�BOE�EFDFMFSBUF�NPSF�TMPXMZ�FBDI�DPOUSJCVUF�
more to congestion than does a single passenger car. Congestion fees are 
DBMDVMBUFE�QFS�QBTTFOHFS�DBS�FRVJWBMFOU�	1$&
�NJMF�

Administrative and Other Fees
"O�BENJOJTUSBUJWF�GFF�SFDPWFST�UIF�DPTU�PG�IJHIXBZ�BHFODZ�BDUJWJUJFT�
OPU�EJSFDUMZ�DPWFSFE�CZ�UIF�DPOHFTUJPO�PS�XFBS�BOE�UFBS�GFFT
�TVDI�BT�
QMBOOJOH
�BENJOJTUSBUJPO
�mOBODF
�JOGPSNBUJPO�TFSWJDFT
�BOE�DPMMFDUJPO�
DPTUT�GPS�VTFS�GFFT��5IF�0SFHPO�)JHIXBZ�$PTU�"MMPDBUJPO�4UVEZ�QSPWJEFT�
a long history of analysis on cost responsibility in the state of Oregon. This 
BOBMZTJT�DBO�CFDPNF�UIF�GSBNFXPSL�GPS�JEFOUJGZJOH�BO�BENJOJTUSBUJWF�GFF�
DPNQPOFOU�PG�B�WBSJBCMF�SBUF�SPBE�DIBSHJOH�QSPHSBN�

"O�FNJTTJPOT�GFF�DPNQPOFOU�DPVME�SFDPWFS�UIF�DPTUT�JNQPTFE�PO�PUIFST�
CZ�UIF�FNJTTJPOT�QSPEVDFE�CZ�UIF�WFIJDMF��*O�UIF�DBTF�PG�FMFDUSJD�WFIJDMFT
�
it may include the emissions produced in generating the electricity used to 
DIBSHF�UIF�WFIJDMF��$IBSHJOH�UIF�FNJTTJPOT�GFF�MFBET�UP�PQUJNBM�FNJTTJPOT�
MFWFMT�SFHBSEMFTT�PG�IPX�UIF�SFWFOVF�JT�TQFOU��&NJTTJPOT�GFF�SFWFOVFT�
DPVME�UIFO�CF�TQFOU�PO�PGGTFUUJOH�BENJOJTUSBUJWF�DPTUT
�SFEVDJOH�UIF�
BENJOJTUSBUJWF�GFF�OFFEFE�

6.2 DATA REQUIREMENTS
*EFBMMZ�BO�FGmDJFOU�GFF�QJMPU�QSPKFDU�XPVME�CF�EFTJHOFE�JO�B�NBOOFS�UIBU�
UBLFT�BEWBOUBHF�PG�MBSHF�RVBOUJUJFT�PG�IJHI�RVBMJUZ�JOGPSNBUJPO�BCPVU�
BUUSJCVUFT�PG�UIF�ESJWJOH�QPQVMBUJPO�BT�XFMM�BT�B�EFUBJMFE�VOEFSTUBOEJOH�PG�
UIFJS�CFIBWJPS�BOE�QSJDF�TFOTJUJWJUJFT��$PNQSFIFOTJWF�EBUB�PG�UIJT�LJOE�JT�
OFWFS�BWBJMBCMF�BOE�JT�FYQFOTJWF�UP�HFOFSBUF��-VDLJMZ�POF�PG�UIF�LFZ�NFSJUT�
of a pilot project is that it is a trial and getting prices exactly “right” up front 
JT�OPU�DSJUJDBM��"MTP
�UIF�OBUVSF�PG�WBSJBCMF�GFF�TUSVDUVSFT�JT�UIBU�UIFZ�BSF�
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designed to respond to changing conditions and demands. And the data 
UIBU�JT�SFRVJSFE�UIBU�BMMPXT�GPS�GFFT�UP�SFTQPOE�UP�UIFTF�DIBOHJOH�DPOEJUJPOT�
are generated from the fee program itself. It is still true that a starting point 
GPS�UIF�EFTJHO�PG�BO�FGmDJFOU�GFF�XJMM�CFOFmU�GSPN�TPNF�CBTJD�EBUB�PO�
USBGmD�DPOEJUJPOT�BOE�DPTUT��"OE�USBWFM�NPEFMT�DBO�CF�B�VTFGVM�NFBOT�PG�
EJTDPWFSJOH�UIF�VOEFSMZJOH�QBSBNFUFST�GPS�BO�FGmDJFOU�GFF�TUSVDUVSF�

6.2.1 'HWDLOHG�WUDI¼F�GDWD

%FUBJMFE�USBGmD�EBUB
�JODMVEJOH�DPVOUT�BOE�TQFFET�CZ�WFIJDMF�DMBTT�CZ�
GBDJMJUZ�CZ�UJNF�PG�EBZ�BSF�VTFGVM�JO�EFWFMPQJOH�B�WBSJBCMF�SBUF�GFF�TUSVDUVSF��
An example of this kind of data that is collected from loop counters in 
UIF�GSFFXBZ�OFUXPSL�GSPN�UIF�4FBUUMF�BSFB�JT�EJTQMBZFE�CFMPX��&YIJCJU���� 
JMMVTUSBUF�UIF����IPVS�EJVSOBM�USBGmD�QBUUFSOT�GPS�B�TFMFDUFE�GSFFXBZ�MPDBUJPO�
XJUIJO�UIF�4FBUUMF�BSFB�GSFFXBZ�OFUXPSL��5IFTF�QBUUFSOT�XFSF�VTFE�UP�IFMQ�
JEFOUJGZ�BQQSPQSJBUF�UJNFT�UP�WBSZ�UPMM�SBUFT�BDDPSEJOH�UP�MFWFMT�PG�EFNBOE�
GPS�UIF�5SBGmD�$IPJDFT�TUVEZ�

6.2.2 Detailed cost data by facility

5SBGmD�EBUB�JT�VTFGVM�JO�FTUJNBUJOH�UIF�DPOHFTUJPO�GFF�QPSUJPO�PG�BO�FGmDJFOU�
GFF�CVU�JOGPSNBUJPO�BCPVU�UIF�DPTUT�PG�NBJOUFOBODF�BOE�QSFTFSWBUJPO�PG�
SPBE�BTTFUT�JT�VTFGVM�JO�FTUJNBUJOH�UIF�XFBS�BOE�UFBS�QPSUJPO�PG�UIF�GFF��
5IF�MPOH�IJTUPSZ�PG�UIF�0SFHPO�)JHIXBZ�$PTU�"MMPDBUJPO�4UVEZ�QSPWJEFT�
FYUFOTJWF�EBUB�PO�UIF�NBSHJOBM�BOE�BWFSBHF�NBJOUFOBODF�BOE�QSFTFSWBUJPO�
costs by facility type.

6.2.3 7UDYHO�GHPDQG�PRGHOV�IRU�DUHDV�ZLWK�VLJQL¼FDQW�FRQJHVWLRQ

"�USBWFM�EFNBOE�NPEFM�JT�B�HPPE�TUBSUJOH�QPJOU�GPS�VOEFSTUBOEJOH�UIF�
BQQSPQSJBUF�GFF�TUSVDUVSF�UIBU�NJHIU�HFU�BQQMJFE�UP�BOZ�HJWFO�SPBE�OFUXPSL��
0%05�T�5PMMJOH�8IJUF�1BQFS����5SBWFM�%FNBOE�.PEFM�4VGmDJFODZ discusses 
0SFHPO�TQFDJmD�UPQJDT�JO�USBWFM�EFNBOE�NPEFMJOH�PG�UPMMJOH��5BLJOH�
BEWBOUBHF�PG�UIF�BQQSPBDIFT�UP�IJHIXBZ�BTTJHONFOUT�VOEFS�DPOHFTUFE�
DPOEJUJPOT�UIBU�BSF�JOIFSFOU�UP�UIFTF�NPEFMT�JT�B�SFBTPOBCMZ�TUSBJHIUGPSXBSE�
FYFSDJTF�UIF�ZJFMET�mSTU�BQQSPYJNBUJPOT�PG�BO�FGmDJFOU�GFF�TUSVDUVSF��4VDI�BO�
FYFSDJTF�XBT�EPOF�JO�TVQQPSU�GPS�UIF�5SBGmD�$IPJDFT�4UVEZ�JO�4FBUUMF�

5IF�143$�USBWFM�EFNBOE�NPEFM�XBT�VTFE�UP�TUVEZ�USBWFM�QBUUFSOT�PO�UIF�
UPMM�OFUXPSL��5IF�NBJO�QVSQPTF�PG�UIF�TUVEZ�XBT�UP�FTUBCMJTI�UIF�EJTUSJCVUJPO�
PG�UPMM�DPTUT�EVSJOH�B�UZQJDBM�USBWFM�EBZ
�QBZJOH�QBSUJDVMBS�BUUFOUJPO�UP�IPX�
UIFTF�DPTUT�WBSJFE�XJUI�UIF�GBDJMJUJFT�VTFE
�UJNF�PG�EBZ�BOE�EJSFDUJPO�PG�

I-5 @ S Holden St / Boeing Field
(south of downtown Seattle)
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USBWFM��-JOL�UPMM�DPTUT�BSF�BTTVNFE�UP�CF�B�
GVODUJPO�PG�UIF�MJOL�WPMVNF�UP�DBQBDJUZ�SBUJP
�
XJUI�UIF�TQFDJmD�GVODUJPOBM�GPSN�WBSZJOH�CZ�
GBDJMJUZ�UZQF�	TFF�5FDIOJDBM�.FNPSBOEVN�
1#�
��5IF�BOBMZTJT�JT�CBTFE�PO�OFUXPSL�USBGmD�
WPMVNFT�PCUBJOFE�GSPN�B������CBTF�TDFOBSJP
�
FTUJNBUFE�VTJOH�UIF�UPMM�GSFF�	BT�PQQPTFE�UP�UIF�
UPMM�BVHNFOUFE
�WPMVNF�EFMBZ�GVODUJPOT
�BOE�PO�
USBWFM�EFNBOE�NBUSJDFT�TFHNFOUFE�CZ�UJNF�PG�
EBZ�	".�1FBL
�1.�1FBL�BOE�0GG�1FBL
�

5IF�NPEFM�EBUB�XFSF�FYBNJOFE�GSPN�UXP�
EJGGFSFOU�BOHMFT��mSTU�UP�FTUBCMJTI�BWFSBHF�BOE�
SBOHF�PG�UIF�USJQ�CBTFE�UPMM�DPTUT�UIBU�XPVME�
CF�JODVSSFE�HJWFO�FYJTUJOH�USBWFM�QBUUFSOT
�BOE�
TFDPOE�UP�FTUBCMJTI�MJOL�CBTFE�UPMM�DPTUT�BT�B�
function of facility characteristics. The latter 
measure helps to establish toll rates by facility 
UZQF�	BOE�PUIFS�OFUXPSL�CBTFE�DIBSBDUFSJTUJDT

�
XIJMF�UIF�GPSNFS�NFBTVSF�IFMQT�VOEFSTUBOE�UIF�
DPTU�UP�USBWFMFST�JNQMJFE�CZ�UIF�MJOL�CBTFE�UPMM�SBUFT�

The economic principle underlying the tolling 
TDIFNF�EFWFMPQFE�SFDPHOJ[FT�UIBU�UIF�TPDJBM�
NBSHJOBM�DPTU�PG�USBWFM�FYDFFET�UIF�QSJWBUF�
NBSHJOBM�DPTU�SFDPHOJ[FE�CZ�UIF�WFIJDMF�VTFS�
	EFTDSJCFE�QSFWJPVTMZ�JO�UIJT�QBQFS
��5IF�143$�
SFHJPOBM�NPEFM�XBT�VTFE�UP�EFUFSNJOF�UIF�
7.5�XFJHIUFE�BWFSBHF�UPMM�SBUFT�BT�XFMM�BT�
UPMM�SBUF�WBSJBUJPO�GPS�BMM�GSFFXBZ�FYQSFTTXBZ�
facilities and all arterials. Not all roads are 
TVGmDJFOUMZ�VUJMJ[FE�UP�XBSSBOU�B�UPMM�BU�BMM�UJNFT�
PG�UIF�EBZ�BOE�PS�EJSFDUJPOT�PG�USBWFM��)PXFWFS
�
in the interest of keeping the tariff structure 
SFBTPOBCMZ�TJNQMF�UP�HSBTQ�BOE�SFNFNCFS
�JU�
XBT�OFDFTTBSZ�UP�EFWFMPQ�B�UPMM�TDIFEVMF�UIBU�
XBT�MPHJDBMMZ�UJFE�UP�UIFTF�BWFSBHF�UPMM�SBUFT�
	CBTFE�PO�UIF�XFJHIUFE�BWFSBHF�FYUFSOBM�DPTUT�
JNQPTFE�QFS�WFIJDMF
��5IF�VTF�PG�UIF�XFJHIUFE�

BWFSBHF�FYUFSOBM�DPTU�UPMM�SBUFT�SFDPHOJ[FT�
UIBU�TPNF�SPBET�XJMM�CF�PWFSQSJDFE
�BOE�PUIFST�
VOEFSQSJDFE��JO�GBDU
�TPNF�WBSJBCJMJUZ�PG�UIJT�UZQF�
is actually desired for the statistical analysis 
BOE�BTTFTTJOH�UIF�DPOmEFODF�JOUFSWBMT�BSPVOE�
resulting elasticity estimates. 
5IF�BWFSBHF�BSUFSJBM�SPBE�UPMM�SBUF�QFS�NJMF�XBT�
BMNPTU�FYBDUMZ�POF�IBMG�PG�UIF�BWFSBHF�GSFFXBZ�
toll rate during both the three hour AM and PM 
QFBL�QFSJPET��$PNCJOFE
�UIF�UXP�QFBL�QFSJPET�
DPNQSJTF�����PG�UIF�EBZ
�CVU�BDDPVOU�GPS�����
PG�EBJMZ�7.5��'PS�UIF�NPEFM�T�PGG�QFBL�QFSJPE�
��UIF�SFNBJOJOH����IPVST�PG�UIF�EBZ�XJUI�IJHIMZ�
WBSJBCMF�USBGmD�DPOEJUJPOT�SBOHJOH�GSPN�QFBL�
TIPVMEFS�IPVST�UP�UIF�NJEEMF�PG�UIF�OJHIU���UIF�
BWFSBHF�BSUFSJBM�UPMM�SBUF�XBT�����PG�UIF�TBNF�
GSFFXBZ�UPMM�SBUF��

5IF�DPOTJTUFODZ�PG�UIF�BWFSBHF�SBUJP�CFUXFFO�UIF�
FDPOPNJDBMMZ�FGmDJFOU�UPMM�SBUFT�GPS�GSFFXBZT�BOE�
arterials led to one of the simplifying assumptions 
GPS�UIF�TUVEZ���UIBU�UIF�BSUFSJBM�UPMM�SBUF�QFS�NJMF�
XPVME�BMXBZT�CF�POF�IBMG�PG�UIF�DPSSFTQPOEJOH�
GSFFXBZ�SBUF�BU�BOZ�HJWFO�UJNF�PG�EBZ�

5IF�DPNQPTJUF�NFBTVSFT�TFSWFE�BT�CBTF�WBMVFT�
for a series of tariff structure and toll schedule 
PQUJPOT�UIBU�XFSF�DPOTJEFSFE��&BDI�PQUJPO�
FYBNJOFE�WBSJBUJPO�GSPN�UIF�BWFSBHF�CBTF�UPMM�
SBUFT�JO�B�OVNCFS�PG�EJNFOTJPOT
�JODMVEJOH�USBWFM�
EJSFDUJPO
�QSPYJNJUZ�UP�UIF�VSCBO�DPSF�BSFBT
�BOE�
additional time of day differentiation. The pros 
BOE�DPOT�PG�UIFTF�PQUJPOT�XFSF�UIFO�DPOTJEFSFE�
CZ�UIF�TUVEZ�UFBN
�XFJHIJOH�TUBUJTUJDBM�BOBMZTJT�
BEWBOUBHFT�PG�DPNQMFYJUZ�BHBJOTU�QBSUJDJQBOU�
comprehension. 
5IF�mOBM�UBSJGG�TUSVDUVSF�TIPXO�JO�SFQSFTFOUT�B�
DPNQSPNJTF�UIBU�XBT�JOUFOEFE�UP�QSPWJEF�BNQMF�

opportunities for statistical analysis and price 
FMBTUJDJUZ�FTUJNBUJPO
�XIJMF�BU�UIF�TBNF�UJNF�
SFUBJOJOH�BO�BTQFDU�PG�TJNQMJDJUZ�UIBU�XJMM�GBDJMJUBUF�
SBUJPOBM�CFIBWJPS�NPEJmDBUJPO�CZ�QBSUJDJQBOUT��

6.3 TECHNOLOGY THAT SUPPORT AN 
EFFICIENT FEE PROGRAM
4UBOEBSE�QSBDUJDF�JO�FMFDUSPOJD�UPMMJOH�JOWPMWFT�
UIF�VTF�PG�SFMBUJWFMZ�TJNQMF�JO�WFIJDMF�SBEJP�UBHT
�
PS�USBOTQPOEFST�	F�H�
�'BT5SBL�PS�&�;�1BTT
��5IF�
SBEJP�UBHT�DPOUBJO�B�VOJRVF�FMFDUSPOJD�TJHOBUVSF�
UIBU�JT�DPNNVOJDBUFE�UP�SPBETJEF�FRVJQNFOU�
BT�UIF�FRVJQQFE�WFIJDMF�ESJWFT�CZ��$VSSFOU�
TZTUFNT�VTF�WBSJPVT�TIPSU�SBOHF�DPNNVOJDBUJPO�
technologies and protocols and are typically 
JNQMFNFOUFE�XJUI�QSPQSJFUBSZ�IBSEXBSF�BOE�
TPGUXBSF�FMFNFOUT��3PBETJEF�FRVJQNFOU�
JODMVEFT�UIF�UPMM�UBH�SFBEFST�BOE�BOZ�FRVJQNFOU�
OFDFTTBSZ�GPS�WFIJDMF�DMBTTJmDBUJPO�BOE�
FOGPSDFNFOU
�BT�XFMM�BT�FRVJQNFOU�UP�USBOTGFS�
all necessary transaction information to a 
central toll operations center. This electronic toll 
collection approach has been used successfully 
TJODF�JU�XBT�mSTU�JOUSPEVDFE�JO�UIF�MBUF�����T��

Similar technology has been used in the 
4JOHBQPSF�BSFB�QSJDJOH�QSPHSBN�TJODF�������
5IF�-POEPO�$POHFTUJPO�$IBSHJOH�;POF�BMTP�
SFMJFT�VQPO�SPBETJEF�FRVJQNFOU�GPS�WFIJDMF�
JEFOUJmDBUJPO�BOE�BDDPVOU�QSPDFTTJOH
�BMUIPVHI�
JO�-POEPO�WJEFP�DBNFSBT�DBQUVSF�UIF�MJDFOTF�
QMBUFT�PG�FBDI�WFIJDMF�FOUFSJOH�UIF�DIBSHJOH�
[POF��$BNFSBT�BSF�QPTJUJPOFE�BU�BMM�QPJOUT�PG�
BDDFTT�UP�UIF�[POF�BOE�BMTP�BU�LFZ�MPDBUJPOT�
XJUIJO�UIF�[POF��

5IFTF�BQQSPBDIFT�SFRVJSF�UIBU�EFEJDBUFE�
SPBETJEF�UPMMJOH�FRVJQNFOU�CF�EFQMPZFE�PWFS�
UIF�GVMM�FYUFOU�PG�UIF�UPMMFE�OFUXPSL�BOE
�BT�B�
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DPOTFRVFODF
�BMTP�SFRVJSF�OFX�JOGSBTUSVDUVSF�
BOZ�UJNF�UIF�UPMMFE�OFUXPSL�JT�FYQBOEFE�PS�
BMUFSFE��5IF�BQQSPBDI�UP�OFUXPSL�UPMMJOH�UIBU�XBT�
JOWFTUJHBUFE�BT�QBSU�PG�UIF�5SBGmD�$IPJDFT�4UVEZ�
in the Seattle area did not rely on roadside 
FRVJQNFOU
�BMUIPVHI�FOGPSDFNFOU�XPVME�
EFQFOE�VQPO�TUSBUFHJDBMMZ�MPDBUFE�WJEFP�MJDFOTF�
QMBUF�SFBEFS�FRVJQNFOU��5IF�JO�WFIJDMF�UPMMJOH�
EFWJDFT�MPDBUF�UIF�WFIJDMF�PO�UIF�SPBE�OFUXPSL�
BOE�DPNNVOJDBUF�EJSFDUMZ�XJUI�UIF�DFOUSBM�UPMMJOH�
PQFSBUJPOT�TZTUFN
�SFTVMUJOH�JO�TJHOJmDBOUMZ�
MFTT�DJWJM�JOGSBTUSVDUVSF
�BOE�FOBCMJOH�nFYJCMF�
FYUFOTJPOT�PS�BMUFSBUJPOT�PG�UIF�UPMMJOH�OFUXPSL��

5P�EBUF
�UIFSF�BSF�GFX�USVF�OFUXPSL�DIBSHJOH�
QSPHSBNT�JO�PQFSBUJPO��)FBWZ�WFIJDMFT�BSF�UPMMFE�
PO�NBKPS�SPBET�JO�B�GFX�&VSPQFBO�DPVOUSJFT
�
BOE�UIF�/FUIFSMBOET�JT�NBLJOH�QSPHSFTT�UPXBSE�
a national kilometer charging program to be 
JNQMFNFOUFE�CZ�������8JUI�GFX�PQFSBUJPOBM�
TZTUFNT
�BOE�OPOF�UIBU�SFMZ�FYDMVTJWFMZ�PO�
(14�UPMMJOH�UFDIOPMPHZ
�UIFSF�IBWF�CFFO�
MJOHFSJOH�RVFTUJPOT�BCPVU�UIF�DPNQMFYJUZ�BOE�
cost of such an approach. 
5IF�JO�WFIJDMF�FMFDUSPOJD�UPMM�DPMMFDUJPO�TZTUFN�
FMFNFOUT�JNQMFNFOUFE�GPS�UIF�5SBGmD�$IPJDFT�
4UVEZ�JO�4FBUUMF�NFU�UIF�CBTF�SFRVJSFNFOUT�
for toll system operations. There remain issues 
UIBU�XPVME�OFFE�UP�CF�BEESFTTFE�JO�BO�BDUVBM�
JNQMFNFOUBUJPO
�CVU�UIF�5SBGmD�$IPJDFT�4UVEZ�JT�
a strong “proof of principle” from a technological 
TUBOEQPJOU
�FTQFDJBMMZ�DPOTJEFSJOH�UIBU�UIF�
PO�CPBSE�VOJUT�	0#6T
�VTFE�JO�UIBU�TUVEZ�SFMJFE�
on UFDIOPMPHZ�UIBU�JT�OPX�PWFS�UFO�ZFBST�PME��
"O�FYUSFNFMZ�JNQPSUBOU�FNFSHJOH�SFBMJ[BUJPO�	UP�
XIJDI�UIF�5SBGmD�$IPJDFT�4UVEZ�IBT�DPOUSJCVUFE
�
JT�UIBU�UIF�JNQMFNFOUBUJPO�PG�GVMM�OFUXPSL�
tolling is no longer fundamentally constrained 

by technological limitations. The toll system 
FMFNFOUT�JNQMFNFOUFE�GPS�UIF�5SBGmD�$IPJDFT�
4UVEZ�NFU�UIF�CBTF�SFRVJSFNFOUT�GPS�UPMM�TZTUFN�
PQFSBUJPOT��*OEFFE
�JU�JT�UFDIOJDBMMZ�QPTTJCMF�UP�
implement the same pricing policy principles 
XJUIJO�UIF�IJHIXBZ�SFBMN�UIBU�IBWF
�GPS�TP�
MPOH
�CFFO�JO�DPNNPO�VTF�JO�WJSUVBMMZ�BMM�PUIFS�
markets in the economy. This is not to say that 
there are no issues that need to be addressed 
JO�BO�BDUVBM�JNQMFNFOUBUJPO��#VU�UIF�5SBGmD�
Choices Study is a strong “proof of principle” 
from a technological standpoint. A set of system 
SFRVJSFNFOUT�EFWFMPQFE�GPS�UIF�5SBGmD�$IPJDFT�
4UVEZ�JT�JODMVEFE�BT�"QQFOEJY�#��$��

.PSF�JNQPSUBOUMZ
�UIF�UFDIOPMPHZ�CFJOH�
deployed for the Oregon Road Usage Charge 
1SPHSBN�NFFUT�BMM�UIF�CBTJD�SFRVJSFNFOUT�
GPS�B�WBSJBCMF�GFF�QJMPU�QSPHSBN��#VJMEJOH�PO�
the implementation of the Road Use Charge 
Program represents a prudent approach to 
QMBOOJOH�GPS�UIF�UFDIOJDBM�TZTUFNT�PG�B�WBSJBCMF�
rate fee program as these technical systems 
XJMM�CF�QSPWFO�BOE�JNQSPWFE�BT�B�SFTVMU�PG�BO�
FYUFOTJWF�USJBM�JNQMFNFOUBUJPO�QFSJPE��"T�OPUFE�
FBSMJFS�UIF�4ZTUFN�3FRVJSFNFOUT�4QFDJmDBUJPOT�
	����
�BOE�UIF�0QFO�4ZTUFN�"SDIJUFDUVSF�
.PEFM�	����
�GPS�UIF�0SFHPO�3PBE�6TBHF�
$IBSHF�1JMPU�1SPHSBN�DMFBSMZ�QSPWJEF�GPS�B�TFU�
PG�UFDIOJDBM�BOE�BENJOJTUSBUJWF�TZTUFNT�UIBU�
TVQQPSU�BO�FWPMVUJPO�JO�DIBSHJOH�QPMJDZ�UIBU�
JODMVEFT�UIF�QPUFOUJBM�GPS�GFFT�UIBU�WBSZ�CZ�UJNF�
PG�EBZ
�MPDBUJPO
�BOE�WFIJDMF�DIBSBDUFSJTUJDT��5IF�
BCJMJUZ�UP�TVQQPSU�B�GFF�QSPHSBN�XJUI�WFIJDMF�
positioning at it operating core is an important 
TUFQ�JO�BMMPXJOH�BO�FGmDJFOU�GFF�EFNPOTUSBUJPO�
UP�CF�B�GPMMPX�PO�UP�DVSSFOU�FGGPSUT�UP�USBOTJUJPO�UP�
NJMFBHF�CBTFE�IJHIXBZ�mOBODF�

6.3.1 On-board technologies

5SBOTQPOEFST
�BMTP�SFGFSSFE�UP�BT�FMFDUSPOJD�
UBHT
�BSF�UIF�NPTU�DPNNPO�DPNQPOFOU�PG�
electronic toll collection in use around the 
XPSME��5SBOTQPOEFST�BSF�PGUFO�NPVOUFE�JO�UIF�
XJOETIJFME�PG�B�WFIJDMF
�CVU�NBZ�CF�MPDBUFE�
FMTFXIFSF�JO�UIF�WFIJDMF��

Transponders are part of Automatic Vehicle 
*EFOUJmDBUJPO�	"7*
�UFDIOPMPHZ�UIBU�FOBCMFT�
UPMMJOH�GBDJMJUJFT�UP�BDDVSBUFMZ�JEFOUJGZ�B�TQFDJmD�
WFIJDMF�BU�IJHIXBZ�TQFFET��"7*�UFDIOPMPHZ�BMTP�
JODMVEFT�UIF�VTF�PG�B�SPBE�NPVOUFE�PS�PWFSIFBE�
HBOUSZ�NPVOUFE�SFBEFS
�XIJDI�DPNNVOJDBUFT�
XJUI�UIF�USBOTQPOEFS�UP�JEFOUJGZ�UIF�WFIJDMF��"T�
B�WFIJDMF�QBTTFT�VOEFS�B�UPMM�DPMMFDUJPO�HBOUSZ
�
JUT�FMFDUSPOJD�JEFOUJmDBUJPO�FODPEFE�JOUP�UIF�
USBOTQPOEFS�JT�TFOU�UP�UIF�HBOUSZ�NPVOUFE�
SFBEFS��5IF�ESJWFS�EPFT�OPU�IBWF�UP�TUPQ�UP�
QBZ�UIF�UPMM�BOE�OP�UPMMCPPUIT�BSF�SFRVJSFE��5IF�
WFIJDMF�JEFOUJmFS�JT�TFOU�PO�UP�B�CBDL�FOE�UPMM�
collection system. 
0O�CPBSE�(14�VOJUT�	0#6T
�NPOJUPS�B�WFIJDMF�T�
USBWFM�BOE�DBMDVMBUF�UPMMT�GSPN�JOTJEF�UIF�WFIJDMF
�
FMJNJOBUJOH�UIF�OFFE�GPS�JOTUBMMJOH�FYQFOTJWF�
TFOTPST�PO�UIF�SPBEXBZ��5IJT�JT�QBSUJDVMBSMZ�
BEWBOUBHFPVT�XIFO�BQQMZJOH�UPMMT�UISPVHIPVU�
B�SFHJPO
�XIFSF�JU�JT�OPU�GFBTJCMF�UP�IBWF�
VCJRVJUPVT
�HBOUSZ�NPVOUFE�TFOTPST��5IF�0#6�
uses signals from GPS satellites to determine 
UIF�FYBDU�WFIJDMF�MPDBUJPO�BOE�DPNNVOJDBUFT�
XJUI�CBDL�FOE�TZTUFNT�UISPVHI�UIF�DFMMVMBS�
UFMFQIPOF�OFUXPSL�UP�MFBSO�PG�DIBOHFT�UP�UPMM�
SBUFT�BOE�UP�DPNNVOJDBUF�VTFST��DIBSHFT�BOE�
BDDPVOU�CBMBODFT��5IF�WFIJDMFT��MPDBUJPOT�BSF�
OPU�USBOTNJUUFE
�CVU�NBZ�CF�UFNQPSBSJMZ�TUPSFE�
XJUIJO�UIF�0#6�GPS�WFSJmDBUJPO�QVSQPTFT��
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0OF�PG�UIF�BEWBOUBHFT�PG�(14�CBTFE�UPMMJOH�JT�
UIBU�UIJT�UFDIOPMPHZ�BMMPXT�GPS�NPSF�BDDVSBUF�
UJNF��BOE�MPDBUJPO�CBTFE�UPMMT��3FDFOU�BEWBODFT�
JO�(14�BOE�SFMBUFE�UFDIOPMPHJFT�BMMPX�GPS�GBS�
NPSF�BDDVSBUF�JEFOUJmDBUJPO�PG�B�WFIJDMF�T�
NPWFNFOU�UISPVHI�B�UPMMFE�BSFB��(14�CBTFE�
TZTUFNT�EP�IBWF�MJNJUBUJPOT
�IPXFWFS��(14�
TZTUFNT�SFMZ�PO�UIF�WFIJDMF�T�BCJMJUZ�UP�SFDFJWF�
TBUFMMJUF�TJHOBMT
�XIJDI�SFRVJSFT�BO�VOPCTUSVDUFE�
WJFX�PG�UIF�TLZ��3FDFOU�BEWBODFT�JO�(14�SFMBUFE�
UFDIOPMPHZ�UBLF�BEWBOUBHF�PG�JOGPSNBUJPO�GSPN�
DFMM�UPXFST�UP�FTUJNBUF�MPDBUJPO
�TQFFE
�BOE�
direction in the absence of satellite signals. 
.PCJMF�&OGPSDFNFOU�3FBEFST�	.&3T
�BSF�
JOTUBMMFE�JO�FOGPSDFNFOU�WFIJDMFT��"O�.&3�
VOJU�BMMPXT�BO�PGmDFS�UP�SFBE�UIF�USBOTQPOEFST�
PG�QBTTJOH�WFIJDMFT�PS�UP�USBWFM�BEKBDFOU�
UP�B�WFIJDMF�JO�UIF�)05�MBOF�BOE�SFBE�UIF�
USBOTQPOEFS��5IF�NPCJMF�VOJU�QSPWJEFT�UIF�PGmDFS�
XJUI�UIF�MBTU�EBUF�BOE�UJNF�UIF�USBOTQPOEFS�XBT�
SFBE�BOE�XIFUIFS�UIF�BDDPVOU�JT�WBMJE��5IJT�
technology is used to ensure that users are not 
EJTFOHBHJOH�UIFJS�WFIJDMF�T�USBOTQPOEFST�BT�UIFZ�
pass under tolling gantries. 
4PNF�PG�UIF�GBDUPST�PG�JNQPSUBODF�XIFO�
DPOTJEFSJOH�BO�FGmDJFOU�GFF�TZTUFN�UFDIOPMPHZ�
XJMM�JODMVEF�UIF�GPMMPXJOH�

 ඵ 'VODUJPOBMJUZ

 ඵ 1SJWBDZ

 ඵ Auditability

 ඵ Reliability

 ඵ Cost
5IFSF�BSF�B�WBSJFUZ�PG�UFDIOJDBM�NFBOT�UISPVHI�
XIJDI�NJMFBHF�GFFT�DPVME�CF�JNQMFNFOUFE��
"OZ�TFSJPVT�FGGPSU�UP�BDDPVOU�GPS�WFIJDMF�

NJMFBHF�NVTU�TVQQPSU�JOEFQFOEFOU�WBMJEBUJPO�
PG�PCKFDUJWF�WFIJDMF�VTF�JOGPSNBUJPO��"�/BUJPO�
$PPQFSBUJWF�)JHIXBZ�3FTFBSDI�1SPHSBN�SFQPSU3 
EFWFMPQFE�CZ�UIF�3"/%�$PSQPSBUJPO
�BT�TIPXO�
in &YIJCJU����
�JUFNJ[FT�UIF�UFDIOJDBM�BQQSPBDIFT�
UP�NFUFSJOH�WFIJDMF�VTF
�QBZNFOU�QSPDFTTJOH
�
NBOBHJOH�FOGPSDFNFOU
�BOE�QSPUFDUJOH�QSJWBDZ�

*O�QSBDUJDBM�UFSNT
�BDUVBM�SFWFOVF�PQFSBUJPOT�
GPS�FGmDJFOU�GFF�DIBSHJOH�XPVME�SFRVJSF�TPNF�
BVUPNBUFE�TZTUFN�PG�DBUBMPHVJOH�WFIJDMF�VTF�
FJUIFS�UISPVHI�B�DPOOFDUJPO�XJUI�UIF�WFIJDMF�
PEPNFUFS�BOE�EJBHOPTUJDT�QPSU
�PS�UISPVHI�
FYPHFOPVT�NFBOT�PG�WFIJDMF�JEFOUJmDBUJPO�
and measurement of use such as GPS tolling 
EFWJDFT��

Supplemental On-road Devices
5SBGmD�TFOTPS�TZTUFNT�NBZ�CF�TVCTVSGBDF
�
SPBETJEF
�PS�PWFSIFBE��*OEVDUJWF�TFOTPST�
embedded in the road surface can determine 
UIF�QSFTFODF�PG�B�WFIJDMF��5IFTF�TFOTPST�
NBZ�CF�VTFE�UP�DPVOU�UIF�OVNCFS�PG�WFIJDMFT�
DSPTTJOH�B�MPDBUJPO�BT�XFMM�BT�UIF�OVNCFS�PG�
BYMFT�JO�B�WFIJDMF�BT�B�WFIJDMF�QBTTFT�PWFS�
UIFN��"�UXP�MPPQ�TFOTPS�DBO�BMTP�EFUFSNJOF�UIF�
TQFFE�PG�UIF�WFIJDMF�QBTTJOH�PWFS�JU��

8FJHI�JO�.PUJPO�	8*.
�TZTUFNT�BSF�DBQBCMF�PG�
FTUJNBUJOH�UIF�HSPTT�WFIJDMF�XFJHIU�PG�B�WFIJDMF�
BT�XFMM�BT�UIF�QPSUJPO�PG�UIJT�XFJHIU�UIBU�JT�
DBSSJFE�CZ�FBDI�XIFFM�BTTFNCMZ
�BYMF
�BOE�BYMF�
HSPVQ��8*.�TZTUFNT�QSPWJEF�UIF�EBUF�BOE�UJNF�

([KLELW������3RWHQWLDO�907�)HH�,PSOHPHQWDWLRQ�2SWLRQV

Source: Rand Corporation



AppENdix B1: EffiCiENt fEE  |  B37

HOw tO mOvE fOrwArd

PG�FBDI�WFIJDMF�QBTTJOH�PWFS�JU
�BMPOH�XJUI�BYMF�
XFJHIUT�BOE�TQBDJOHT
�WFIJDMF�DMBTTJmDBUJPO
�
TQFFE
�BOE�USBOTQPOEFS�*%
�JG�UIF�WFIJDMF�IBT�B�
USBOTQPOEFS��8*.�TZTUFNT�BMMPX�QBSUJDJQBUJOH�
USVDLT�XJUI�USBOTQPOEFST
�UP�CZQBTT�XFJHI�
TUBUJPOT�	F�H�
�iHSFFO�MJHIUw�QSPHSBNT
��

-JDFOTF�1MBUF�3FDPHOJUJPO�	-13
�TZTUFNT�VTF�
WJEFP�JNBHJOH�BOE�PQUJDBM�DIBSBDUFS�SFDPHOJUJPO�
UP�EFUFSNJOF�B�WFIJDMF�T�MJDFOTF�QMBUF�OVNCFS�
as it passes by the reader. LPR systems can be 
VTFE�UP�JEFOUJGZ�WJPMBUPST
�BQQMZ�UPMMT�UP�WFIJDMFT�
UIBU�EP�OPU�IBWF�USBOTQPOEFST
�BOE�WFSJGZ�
UIBU�USBOTQPOEFST�BSF�JO�UIF�WFIJDMFT�UIFZ�BSF�
registered to. LPR is the primary technology in 
VTF�JO�UIF�UPMM�DPSEPO�BSFB�PG�EPXOUPXO�-POEPO��

Vehicle Occupancy Monitoring for managed 
MBOFT�UIBU�BMMPX�FYDFQUJPOT�UP�UPMMJOH�GPS�IJHI�
PDDVQBODZ�WFIJDMFT�VTF�JOGSBSFE�PS�WJTJCMF�MJHIU�
cameras to detect and count the number of 
occupants in a car. These systems suffer from 
CPUI�BDDVSBDZ�BOE�QSJWBDZ�JTTVFT�

6.3.2 Back-end technologies

Back-end systems and devices
#BDL�FOE�TZTUFNT�NPOJUPS�BOE�DPPSEJOBUF�
UIF�JOGPSNBUJPO�DPNJOH�GSPN�PO�SPBE�BOE�
PO�WFIJDMF�TZTUFNT��5IFZ�NBZ�BMTP�BSDIJWF�
TVDI�JOGPSNBUJPO�GPS�WFSJmDBUJPO�BOE�BVEJUJOH��
*O�BEEJUJPO
�CBDL�FOE�TZTUFNT�QFSGPSN�UPMMJOH�
SFMBUFE�DBMDVMBUJPOT��NBOBHF�VTFS�BDDPVOUT
�
JEFOUJmDBUJPO
�UPMMJOH�BDDPVOUT
�BOE�USBOTQPOEFS�
UBH�JEFOUJmDBUJPO��BOE�EFEVDU�UPMMT�GSPN�VTFST��
BDDPVOUT��*U�JT�FTQFDJBMMZ�JO�UIF�BSFB�PG�CBDL�FOE�
TZTUFNT�UIBU�BO�FGmDJFOU�GFF�EFNPOTUSBUJPO�
TIPVME�CVJME�PO�UIF�XPSL�VOEFSUBLFO�CZ�UIF�
Oregon Road Usage Charge Program.

*O�UIF�6�4�
�TFWFSBM�EJGGFSFOU�DPNQBOJFT�NBOBHF�
UPMMJOH�PO�IJHIXBZT�JO�EJGGFSFOU�TUBUFT��.PTU�PG�
UIF�OPSUIFBTUFSO�TUBUFT�VTF�&�;1BTT
�$BMJGPSOJB�
SFMJFT�PO�'BT5SBL
�.JOOFTPUB�VTFT�.O1BTT
�BOE�
5FYBT�IBT�5PMM5BH
�&;�5"(
�BOE�5Y5"(��5IFTF�
last three are interoperable throughout the state. 
*OUFSPQFSBCJMJUZ�BNPOH�UIF�TFWFSBM�EJGGFSFOU�
tolling agencies across the country has not yet 
CFFO�BDIJFWFE��*O�-POEPO�BOE�JO�(FSNBOZ
�B�
single tolling agency is responsible for operating 
BOE�NBOBHJOH�UIF�UPMMJOH�TZTUFNT��*O�-POEPO
�
the cordon pricing is operated by Transport for 
-POEPO��*O�(FSNBOZ
�UIF�5PMM�$PMMFDU�TZTUFN�
JT�VCJRVJUPVT�JO�UPMMJOH�IFBWZ�USVDLT�GPS�VTF�PG�
GFEFSBM�IJHIXBZT��#BDL�PGmDF�GVODUJPOT�UIBU�
XFSF�QBSU�PG�UIF�5SBGmD�$IPJDFT�TUVEZ�BSF�
JODMVEFE�BT�"QQFOEJY�#��%�

Enforcement
5IFSF�BSF�UISFF�DPNNPO�UZQFT�PG�UPMMJOH�SFMBUFE�
WJPMBUJPOT���
�GBJMVSF�UP�NFFU�SFRVJSFE�WFIJDMF�
PDDVQBODZ�MFWFMT
��
�GBJMVSF�UP�QBZ�B�UPMM
�BOE��
�
DSPTTJOH�JOUP�PS�PVU�PG�QSJDFE�MBOFT�XIFSF�OPU�
BMMPXFE��5IF�FOGPSDFNFOU�PG�WFIJDMF�PDDVQBODZ�
SFTUSJDUJPOT
�TVDI�BT�JO�IJHI�PDDVQBODZ�
WFIJDMF�	)07
�MBOFT
�DBO�CF�EJGmDVMU��.BOVBM�
FOGPSDFNFOU�	XIFSFJO�QBUSPM�PGmDFST�BSF�
SFRVJSFE�UP�PCTFSWF�UIF�WJPMBUJPO
�QVSTVF�UIF�
WJPMBUJOH�WFIJDMF
�QVMM�UIF�WFIJDMF�PWFS�UP�UIF�
SPBETJEF
�BOE�NBOVBMMZ�JTTVF�B�UJDLFU
�DBO�CF�
MBCPS�JOUFOTJWF
�DPTUMZ
�BOE�EBOHFSPVT��

5PMMFE�GBDJMJUJFT
�JODMVEJOH�UPMMFE�MBOFT�BOE�
IJHI�PDDVQBODZ�UPMM�	)05
�MBOFT
�IBWF�EJGGFSFOU�
options for enforcing toll collection. Toll lanes 
often enforce toll payment by detecting a 
USBOTQPOEFS�JO�UIF�VTFS�T�WFIJDMF��7JPMBUPST�
NBZ�MBDL�B�XPSLJOH�USBOTQPOEFS
�IBWF�BO�

JOWBMJE�BDDPVOU
�PS�IBWF�JOBEFRVBUF�GVOET�GPS�
UIF�UPMM��7JPMBUJPOT�BSF�DBQUVSFE�CZ�B�WJEFP�PS�
QIPUPHSBQI�PG�UIF�WJPMBUPS�T�MJDFOTF�QMBUF��

6.3.3 Communication technologies and 
protocols

5IF�NPTU�PCWJPVT�BQQSPBDI�UP�UIF�EBUB�
DPNNVOJDBUJPO�SFRVJSFNFOUT�PG�BO�FGmDJFOU�
fee program is to employ standard cellular 
DPNNVOJDBUJPO�TFSWJDFT��%VF�UP�UIF�QPUFOUJBMMZ�
IJHI�DPTU�PG�UIFTF�UZQFT�PG�TFSWJDFT�UIFSF�NBZ�
BMTP�CF�PQQPSUVOJUJFT�UP�QBSUOFS�EJSFDUMZ�XJUI�EBUB�
DPNNVOJDBUJPO�TFSWJDF�QSPWJEFST��"�EJTDVTTJPO�
PG�DPNNVOJDBUJPO�SFRVJSFNFOU�GPS�UIF�5SBGmD�
$IPJDFT�4UVEZ�JT�JODMVEFE�JO�"QQFOEJY�#��%�

6.4 GEOGRAPHY
5IF�HFPHSBQIJD�MPDVT�PG�BO�FGmDJFOU�GFF�QJMPU�
QSPHSBN�XPVME�GPMMPX�GSPN�UIF�GFF�TUSVDUVSF�
UIBU�JT�FNQMPZFE��"T�WBSJBCMF�GFFT�GPS�SPBE�
VTF�CZ�UJNF�PG�EBZ�BOE�MPDBUJPO�XJMM�CF�B�MBSHF�
DPNQPOFOU�PG�UIF�FGmDJFOU�GFF
�JUT�EFNPOTUSBUJPO�
XJMM�SFRVJSF�B�MPDBUJPO�UIBU�DVSSFOUMZ�FYQFSJFODFT�
some considerable congestion of the road 
TZTUFN��0UIFS�GBDUPST�UIBU�NJHIU�JOnVFODF�UIF�
location of a demonstration include the budget 
BWBJMBCMF�UP�DPWFS�B�MBSHFS�PS�TNBMMFS�FYUFOU�PG�
UIF�SPBE�OFUXPSL�BOE�JUT�VTFST��#VEHFU�GPS�TVDI�
B�EFNPOTUSBUJPO�XJMM�CF�ESJWFO�CZ�QBSUJDJQBOU�
DPTUT�	SFDSVJUNFOU
�NBOBHFNFOU
�FRVJQNFOU
�
BOE�FOEPXNFOU
�BOE�XJMM�CF�TPNFXIBU�MJOFBS�
XJUI�UIF�OVNCFS�PG�QBSUJDJQBOUT��5P�UIF�FYUFOU�
that sub categories of participants are to be 
FYBNJOFE�JOEFQFOEFOUMZ�UIF�TBNQMF�TJ[F�
SFRVJSFNFOUT�XJMM�JODSFBTF�XIJDI�NBZ�MJNJU�UIF�
geographic extent of the experiment.

3NCHRP Report: System Trials to Demonstrate Mileage-Based Road Use Charges; RAND Corporation; Santa Monica, CA; 2010
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5IF�HFPHSBQIZ�DPWFSFE�JO�B�SPBE�VTF�GFF�
demonstration has implications for project 
EFTJHO�BOE�CVEHFU��5IF�GPMMPXJOH�EJTDVTTJPO�
PG�QSPKFDU�HFPHSBQIZ�JT�JOUFOEFE�UP�QSPWJEF�
TVGmDJFOU�VOEFSTUBOEJOH�UP�BMMPX�GPS�QSPKFDU�
QMBOOJOH�BOE�CVEHFUJOH�CVU�mOBM�TQFDJmDBUJPOT�
BCPVU�UIF�HFPHSBQIJD�FYUFOU�NVTU�CF�SFTFSWFE�
GPS�QSF�JNQMFNFOUBUJPO�EFTJHO��5ISFF�BTQFDUT�
PG�HFPHSBQIZ�BSF�DPWFSFE�CFMPX
�GFF�DPWFSBHF
�
SPBE�OFUXPSL�EFUBJMT
�BOE�UIF�HFPHSBQIZ�PG�
participant recruitment.

6.4.1 *HRJUDSKLF�&RYHUDJH�RI�WKH�(I¼FLHQW�)HH

*G�QBSUJDJQBUJOH�WFIJDMFT�BSF�FRVJQQFE�XJUI�
(14�FOBCMFE�NFUFSJOH�EFWJDFT�UIFO�UIFSF�JT�
essentially an unlimited geographic extent of 
UIF�FGmDJFOU�SPBE�VTF�GFF�EFNPOTUSBUJPO�XJUIJO�
UIF�TUBUF�PG�0SFHPO��*O�PUIFS�XPSET�XIFSFWFS�
B�QBSUJDJQBUJOH�WFIJDMF�JT�ESJWFO�UIFSF�JT�B�
corresponding record of mileage. The design 
RVFTUJPO�GPS�UIF�QSPKFDU�XJMM�XIJDI�UBYJOH�
KVSJTEJDUJPOT�UP�SFQSFTFOU�XJUIJO�UIF�UBSJGG�NPEFM�
GVODUJPOT�PG�UIF�CBDL�PGmDF��"T�B�QSBDUJDBM�
matter it should be a fairly simple process of 
establishing geographic entities to include in 
B�UBSJGG�NPEFM
�BOE�OPU�QSPIJCJUJWFMZ�EJGmDVMU�UP�
TVQQPSU�UIF�BDDPVOUJOH�PG�SPBE�VTF�GFF�SFWFOVFT�
GPS�BEEJUJPOBM�UBYJOH�KVSJTEJDUJPOT
�TIPVME�UIJT�CF�
desirable. Taken together these considerations 
TVQQPSU�B�HFPHSBQIJD�DPWFSBHF�UIBU�SFQSFTFOUT�
independent taxing jurisdictions that include the 
TUBUF�BT�B�XIPMF�BOE�QPUFOUJBMMZ�DPVOUJFT�TIPVME�
MPDBM�PQUJPO�UBYFT�CF�FOWJTJPOFE�

6.4.2 Road Network Detail

5IFSF�BSF�BU�MFBTU�UXP�JOEFQFOEFOU�NFBOT�PG�
NFBTVSJOH�WFIJDMF�NJMFBHF�XJUI�(14�FOBCMFE�

NFUFSJOH�EFWJDFT��5IF�mSTU�JT�B�TJNQMF�&VDMJEFBO�
NFBTVSF�PG�EJTUBODF�DPWFSFE�CFUXFFO�(14�
XBZQPJOUT��"OZ�BSCJUSBSZ�TFU�PG�XBZQPJOUT�DBO�
CF�TVNNFE�UP�QSPWJEF�B�UPUBM�EJTUBODF�CFUXFFO�
points of interest. The second approach takes 
UIF�SBX�(14�XBZQPJOUT�BOE�FNQMPZT�B�NFUIPE�
for matching those points to a digital map 
SFQSFTFOUBUJPO�PG�B�SPBE�OFUXPSL��0ODF�(14�
SFDPSET�BSF�NBUDIFE�UP�UIF�SPBE�OFUXPSL�JU�JT�
UIF�BUUSJCVUFT�PG�UIBU�SPBE�OFUXPSL�UIBU�QSPWJEF�
B�NFBTVSF�PG�UIF�EJTUBODFT�UIBU�BSF�DPWFSFE��*U�
is likely that for any mileage fee program both 
NFUIPET�XJMM�CF�FNQMPZFE�JO�TPNF�GPSN��'PS�
FYBNQMF
�WFIJDMF�NJMFBHF�NJHIU�CF�UPUBMFE�BT�B�
QSPEVDU�PG�TJNQMF�&VDMJEFBO�EJTUBODF�CFUXFFO�
(14�XBZQPJOUT�CVU�B�HFP�HBUF�	B�DVU�QPJOU�PO�B�
EJHJUBM�NBQ
�XPVME�TJHOBM�UIF�USBWFSTF�CFUXFFO�
UXP�DPVOUJFT��*O�UIF�DBTF�PG�B�GFF�UIBU�WBSJFT�
CZ�GBDJMJUZ�	F�H��VSCBO�GSFFXBZT�EVSJOH�QFBL�
USBWFM�QFSJPET
�FBDI�SPBE�TFHNFOU�XPVME�CF�
IBWF�B�DPSSFTQPOEJOH�EJHJUBM�SFQSFTFOUBUJPO�
BT�B�DPNQPOFOU�PG�B�DIBSHFE�OFUXPSL��4JODF�
NFBTVSJOH�UIF�&VDMJEFBO�EJTUBODF�CFUXFFO�
(14�XBZQPJOUT�JOUSPEVDFT�OP�QBSUJDVMBS�EFTJHO�
constraint on the project it is useful to consider 
NPSF�DMPTFMZ�UIF�SFRVJSFNFOU�UP�EFWFMPQ�B�EJHJUBM�
NBQ�PG�UIF�QBSUT�PG�UIF�SPBE�OFUXPSL�UIBU�IBWF�
VOJRVF�DIBSHFT�BTTPDJBUFE�XJUI�UIFN�

"�WBSJBCMF�NJMFBHF�GFF�JT�MJLFMZ�UP�JOWPMWF�
GFFT�UIBU�WBSZ�CZ�GBDJMJUZ�BOE�UJNF�PG�EBZ
�CVU�
POMZ�JO�DBTFT�XIFSF�UIFSF�JT�TPNF�TJHOJmDBOU�
congestion present on the road. Rural roads and 
MPDBM�DPMMFDUPST�BSF�VOMJLFMZ�UP�mU�UIJT�EFmOJUJPO��
"T�B�SFTVMU�UIF�FYUFOU�PG�UIF�SPBE�OFUXPSL�UIBU�
OFFET�UP�CF�QBSU�PG�B�EJHJUBM�OFUXPSL�JT�GBJSMZ�
modest. Many forms of digital maps or road 

OFUXPSLT�DVSSFOUMZ�FYJTU
�BOE�NBOZ�BSF�PQFO�
source. The form of digital map that is best for 
UIJT�QSPKFDU�XJMM�EFQFOE�PO�UIF�BQQSPBDI�UP�NBQ�
matching that is employed. All of these details 
BSF�CFTU�MFGU�PQFO�VOUJM�B�UFDIOPMPHZ�WFOEPS�JT�
JOWPMWFE�JO�UIF�mOBM�EFTJHO�FGGPSU��*G�EJHJUBM�NBQT
�
BOE�NBQ�NBUDIJOH�BMHPSJUINT
�BSF�POMZ�SFRVJSFE�
GPS�VTF�JO�UIF�CBDL�PGmDF�UIFO�UIFSF�BSF�MJLFMZ�
OP�DPOTUSBJOUT�PO�UIF�TJ[F�PG�UIF�SPBE�OFUXPSL�
that can be used. If map matching must occur 
JO�UIF�JO�WFIJDMF�NFUFSJOH�EFWJDF�UIFO�TUPSBHF�
MJNJUBUJPOT�PG�UIFTF�EFWJDFT�NBZ�QSFTFOU�TPNF�
VQQFS�CPVOE�PO�UIF�TJ[F�PG�UIF�SPBE�OFUXPSL��
'PS�BMM�UIF�BCPWF�SFBTPOT�JU�JT�VTFGVM�UP�DPOTJEFS�
MJNJUJOH�UIF�OFUXPSL�PG�VOJRVFMZ�QSJDFT�GBDJMJUJFT�
UP�VSCBO�GSFFXBZT�BOE�BSUFSJBMT�

6.4.3 Participant Recruitment Geography

5IF�EFTJHO�SFRVJSFNFOUT�UIBU�UIF�TBNQMF�
protocol introduces are discussed more in 
UIF�OFYU�TFDUJPO
�CVU�UIF�HFPHSBQIZ�PG�UIF�
sample is one important consideration. The 
participants in the demonstration project should 
HFOFSBMMZ�SFTJEF�BOE�XPSL�JO�UIF�HFPHSBQIZ�
JO�XIJDI�UIF�GFF�JT�CFJOH�JNQMFNFOUFE��4JODF�
participant management is a potentially costly 
exercise the sampling geography should 
CF�BT�DFOUSBMJ[FE�BT�JT�GFBTJCMF�HJWFO�PUIFS�
QSPKFDU�EFTJHO�PCKFDUJWFT��.JOJNJ[JOH�UIF�
costs of communicating and coordinating 
XJUI�QBSUJDJQBOUT�JT�B�WFSZ�JNQPSUBOU�QBSU�PG�
NBOBHJOH�PWFSBMM�QSPKFDU�DPTUT�GPS�UIJT�UZQF�PG�
demonstration. Other aspects of the sample 
EFTJHO
�TVDI�BT�TBNQMF�FOSJDINFOU�EJTDVTTFE�
CFMPX
�BMTP�BSHVF�GPS�BO�PWFSTBNQMJOH�PG�UIF�
urban population. 
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6.5 EXPERIMENTAL DESIGN

6.5.1 The design of a demonstration follows 
from its objectives

A brief examination of the approach to 
FYQFSJNFOUBM�EFTJHO�FNQMPZFE�EVSJOH�UIF�5SBGmD�
$IPJDFT�4UVEZ�JT�4FBUUMF�IFMQ�UP�JMMVTUSBUF�IPX�
JNQPSUBOU�JU�JT�UP�IBWF�DMBSJUZ�PO�TUVEZ�PCKFDUJWFT��
A similar example is the recent design of the 
0SFHPO�3PBE�6TBHF�$IBSHF�1SPHSBN��XIJDI�JT�
XFMM�EPDVNFOUFE�BOE�VOEFSTUPPE�CZ�BVUIPSJUJFT�
in Oregon.
*O�UIF�TQSJOH�PG�����
�UIF�5SBGmD�$IPJDFT�TUVEZ�
team began designing an experiment that 
XPVME�SFRVJSF�B�IJHIMZ�UFDIOJDBM�TJNVMBUJPO�PG�
a toll system. The project had a limited budget 
UP�DSFBUF�UIF�UFDIOJDBM�TZTUFN
�ZFU�JU�OFFEFE�
UP�TVQQPSU�UIF�IJHIMZ�EFUBJMFE�CFIBWJPSBM�
experiment. The technical system needed to 
NFFU�B�WBSJFUZ�PG�SFRVJSFNFOUT
�JODMVEJOH��

 ඵ 3FQSFTFOU�B�IJHI�EFHSFF�PG�SPBEXBZ�OFUXPSL�
detail

 ඵ 1SPWJEF�B�IJHIMZ�nFYJCMF�UPMM�TDIFEVMF

 ඵ Assign road users to roads used accurately

 ඵ )BOEMF�BMM�USBOTBDUJPOT�JO�B�WFSJmBCMF�NBOOFS

 ඵ 1SPWJEF�EJSFDU�GFFECBDL�UP�UIF�SPBE�VTFS�
about facility use and tolls

 ඵ 4VQQPSU�CFIBWJPSBM�BOBMZTJT�XJUI�nFYJCMF�
system for storing participant data

 ඵ 1SPWJEF�UPMM�TZTUFN�CJMMJOH�GVODUJPOT

 ඵ &RVJQ�BMM�QBSUJDJQBUJOH�WFIJDMFT�XJUI�NFUFST
�
BOE�VOJRVFMZ�JEFOUJGZ�BMM�UIPTF�WFIJDMFT

 ඵ 'VODUJPO�XJUIPVU�QFSNBOFOUMZ�BMUFSJOH�
QBSUJDJQBOU�WFIJDMFT

 ඵ 4VQQPSU�PQFSBUJPOT�XJUI�MJUUMF�PS�OP�UFTUJOH�

 ඵ Meet the project budget 
The project team selected the GPS tolling 
BQQSPBDI�CFDBVTF�JU�PGGFSFE�B�VCJRVJUPVT�BOE�
DPTU�FGGFDUJWF�NFUIPE�PG�UPMMJOH�PO�BMM�SPBET��#Z�
SFMZJOH�PO�iJO�WFIJDMF�NFUFST
w�UIF�UFBN�BWPJEFE�
UIF�OFFE�GPS�FYQFOTJWF�XBZTJEF�BOUFOOBF��
(14�BMMPXFE�GPS�DPTU�FGGFDUJWF�UPMMJOH�PG�BSUFSJBM�
SPBET
�JNQPSUBOU�JO�UIF�1VHFU�4PVOE�SFHJPO�
XIFSF�UIF�FYUFOTJWF�IJHIXBZ�OFUXPSL�NBLFT�
TFMFDUJWF�UPMMJOH�QJMPUT�EJGmDVMU�UP�JNQMFNFOU��(14�
UFDIOPMPHZ�BMTP�IBT�WBMVBCMF�GVUVSF�JNQMJDBUJPOT��
BT�WFIJDMF�UFDIOPMPHZ�DIBOHFT
�JU�DPVME�CFDPNF�
a replacement for the existing tolling of roads 
using fuel taxes. 
The toll system needed to handle complex trip 
DIBSBDUFSJTUJDT�BOE�UPMMJOH�TUSBUFHJFT��*O�TIPSU
�
JU�IBE�UP�CF�WFSZ�BDDVSBUF�BCPVU�XIFSF�BOE�
XIFO�WFIJDMFT�USBWFMFE�	IJHI�QSFDJTJPO�XBZQPJOU�
MPDBUJPOBM�DBQBCJMJUZ�BOE�IJHI�GSFRVFODZ�
XBZQPJOU�DBQUVSF�DBQBCJMJUZ
��*O�BEEJUJPO
�UIF�
OBUs needed to be able to communicate user 
GFFT�UP�QBSUJDJQBOUT�BT�UIFZ�XFSF�JODVSSFE
�
JODMVEJOH�UPUBM�USJQ�DPTUT�BT�XFMM�BT�UPMM�SBUFT�
per mile. They needed to include the capacity 
to communicate eight to ten different price 
MFWFMT�	GPS�EJGGFSFOU�UJNF�QFSJPET�PS�GBDJMJUZ�
DIBSBDUFSJTUJDT
�BOE�SFMJBCMZ�QSJDF�UIF�PWFS��
����
SPBE�MJOLT�JO�UIF�SFHJPOBM�OFUXPSL��

5IF�NFBTVSFNFOU�PG�USJQT
�WFIJDMF�NJMFT�USBWFMFE�
	7.5

�USJQ�QVSQPTF
�SPVUF
�PSJHJO�BOE�EFTUJOBUJPO�
MPDBUJPOT
�BOE�TP�PO�XPVME�CF�EFUFSNJOFE
�
JO�QBSU
�CZ�BOBMZ[JOH�UIF�EBUB�PODF�UIF�USJQT�
XFSF�DPNQMFUFE��#FDBVTF�EBJMZ�USBWFM�CFIBWJPS�
OBUVSBMMZ�IBT�B�MBSHF�WBSJBODF
�UIF�RVBMJUZ�PG�
the data had to be high so as to not introduce 

TQVSJPVT�WBSJBUJPO�XJUI�NJTTJOH�PS�JNQVUFE�EBUB��
#FDBVTF�CFIBWJPS�DIBOHFT�NFBTVSFE�JO�UIJT�
TUVEZ�XPVME�CF�TVCUMF�PS�NBSHJOBM
�MPTJOH�PS�
NJTJOUFSQSFUJOH�EBUB�IBE�IJHI�DPTUT
�TP�SFMJBCJMJUZ�
XBT�B�DSJUJDBM�SFRVJSFNFOU�GPS�UIF�TFMFDUJPO�PG�UIF�
TZTUFN�GPS�UIF�EBUB�SFUSJFWBM�BOE�QSPDFTTJOH�

8IJMF�UIF�QSPKFDU�UFBN�XBT�EFmOJOH�UIF�
UFDIOJDBM�SFRVJSFNFOUT�PG�UIF�TZTUFN�BOE�
BDRVJSJOH�B�WFOEPS�UP�QSPWJEF�TVDI�B�TZTUFN
�
JU�XBT�BMTP�SFmOJOH�BMM�PUIFS�BTQFDUT�PG�UIF�
FYQFSJNFOU��5IF�UFBN�DSFBUFE�SFRVJSFNFOUT�
GPS�UIF�TBNQMF�UP�FOTVSF�UIF�mOEJOHT�DPVME�
CF�HFOFSBMJ[FE�UP�B�CSPBEFS�QPQVMBUJPO�PG�
SPBE�VTFST
�BOE�EFUFSNJOFE�UPMM�SBUFT�UP�
DMPTFMZ�BQQSPYJNBUF�UIF�TIPSU�SVO�NBSHJOBM�
DPTUT�BTTPDJBUFE�XJUI�UIF�VTF�PG�WBSJPVT�
FMFNFOUT�PG�UIF�SPBE�OFUXPSL��*U�EFWFMPQFE�
a participant recruitment and management 
QMBO
�BOE�FTUBCMJTIFE�B�CBTJD�NFUIPEPMPHZ�GPS�
DSFBUJOH�IPVTFIPME�USBWFM�CVEHFUT�	FOEPXNFOU�
BDDPVOUT
��*O�TVNNBSZ
�UIF�TUVEZ�XFOU�UISPVHI�
UIF�TUFQT�TIPXO�JO�&YIJCJU�����	PO�UIF�GPMMPXJOH�
QBHF
�CFGPSF�JNQMFNFOUBUJPO�

6.5.2 0XVW�DOVR�PHHW�VFLHQWL¼F�VWDQGDUGV�IRU�
validity of results

Pilot projects that aim to understand consumer 
CFIBWJPS�NVTU�BMTP�BEIFSF�UP�TDJFOUJmD�
TUBOEBSET�UIBU�BMMPX�GPS�VTFGVM�BOBMZTJT�UP�
be performed at the conclusion of the study 
PQFSBUJPO��4BNQMF�TJ[F�JT�B�LFZ�JTTVF�GPS�BOZ�
experiment. The sample for a study of road 
VTFST�TIPVME�CF�HSPVQFE�CZ�IPVTFIPMET
�BT�
NBOZ�IPVTFIPMET�IBWF�NVMUJQMF�WFIJDMFT��"�MBSHF�
TBNQMF�JT�BMXBZT�QSFGFSSFE�	FWFSZUIJOH�FMTF�
CFJOH�FRVBM
�UP�B�TNBMMFS�TBNQMF��"T�B�QSBDUJDBM�
NBUUFS
�IPXFWFS
�UIF�BEWBOUBHFT�PG�TBNQMF�TJ[F�
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NVTU�CF�CBMBODFE�BHBJOTU�UIF�EJTBEWBOUBHFT�PG�
NFBTVSFNFOU�FSSPS�JG�TBNQMF�TJ[F�JT�HBJOFE�CZ�
VTJOH�B�QSJNJUJWF�EBUB�DPMMFDUJPO�UFDIOPMPHZ�

Holding the methods and precision of data 
DPMMFDUJPO�DPOTUBOU
�B�MBSHFS�TBNQMF�NFBOT�
MBSHFS�DPTUT�EVF�UP�UIF�SFRVJSFNFOUT�PG�
FRVJQQJOH�BMM�IPVTFIPME�WFIJDMFT�XJUI�DIBSHJOH�

NFUFST�BOE�GVOEJOH�UIFJS�USBWFM�CVEHFUT��'PS�BMM�PG�
UIFTF�SFBTPOT
�JU�JT�HFOFSBMMZ�CFUUFS�UP�IBWF�IJHI�
RVBMJUZ�EBUB�GSPN�B�TNBMMFS�TBNQMF�UIBO�MPXFS�
RVBMJUZ�EBUB�GSPN�B�MBSHFS�TBNQMF��#VU�FBDI�
QJMPU�QSPKFDU�JT�VOJRVF�BOE�XJMM�JOUSPEVDF�JUT�PXO�
TBNQMF�BOE�BOBMZTJT�SFRVJSFNFOUT��#FIBWJPSBM�
experiments must consider experimental 
QSPUPDPM
�DPOUSPM�GPS�TFMG�TFMFDUJPO�CJBT
�BOE�
NBZ�SFRVJSF�BO�FOSJDIFE�TBNQMF�BQQSPBDI��
"MM�PG�UIFTF�GBDUPST�JOUFSBDU�XJUI�UIF�TBNQMF�
SFRVJSFNFOUT��5IF�BQQSPBDI�UBLFO�GPS�UIF�5SBGmD�
Choices Study is outlined in "QQFOEJY�#��&. 

6.6 MANAGEMENT OF THE 
DEMONSTRATION
"�WBSJBCMF�SBUF�SPBE�GFF�QJMPU�QSPKFDU�XJMM�CF�
B�DPNQMFY�VOEFSUBLJOH�BOE�SFRVJSF�B�TUSPOH�
operational partnership from key stakeholders. 
These key stakeholders include Metropolitan 
1MBOOJOH�0SHBOJ[BUJPOT
�WBSJPVT�EFQBSUNFOUT�
PG�UIF�4UBUF�PG�0SFHPO�	BU�B�NJOJNVN�0%05�
but possibly including other departments 
SFTQPOTJCMF�GPS�SFWFOVF�DPMMFDUJPO
�WFIJDMF�
MJDFOTJOH
�BOE�FOGPSDFNFOU

�BOE�UIF�'FEFSBM�
)JHIXBZ�"ENJOJTUSBUJPO��

Regional planning bodies are locally based 
BOE�IBWF�EJSFDU�BDDFTT�UP�PUIFS�MPDBM�UBYJOH�
jurisdictions. The State of Oregon should 
QSPWJEF�PWFSTJHIU�BOE�HVJEBODF�SFMBUFE�UP�
TUBUFXJEF�JOUFSFTUT�BOE�QPMJDJFT�BT�XFMM�BT�
BEESFTT�DPPSEJOBUJPO�BDSPTT�UIF�WBSJPVT�TUBUF�
BHFODJFT��5IF�'FEFSBM�)JHIXBZ�"ENJOJTUSBUJPO�
has a particular interest in road fee programs 
BOE�BEESFTTJOH�TPNF�EFHSFF�PG�TUBOEBSEJ[BUJPO�
BDSPTT�WBSJPVT�TUBUFT�JOWPMWFE�JO�UFTUJOH�
UIFTF�QSPHSBNT��5IF�GVOEJOH�PG�B�TJHOJmDBOU�
EFNPOTUSBUJPO�QSPKFDU�XJMM�BMTP�SFRVJSF�GVOEJOH�

contributions from a broad array of partners. 
5IFSF�BSF�NBOZ�XBZT�UP�TUSVDUVSF�B�QBSUOFSTIJQ�
and this paper does not attempt to posit 
XIBU�BQQSPBDI�XJMM�CFTU�NFFU�BHFODZ�BOE�
stakeholder needs in Oregon. 
5IF�SFDFOU�PSHBOJ[BUJPO�PG�WBSJPVT�QBSUJFT�
interested in mileage fee programs under the 
.JMFBHF�#BTFE�6TFS�'FF�"MMJBODF�PGGFST�BOPUIFS�
PQQPSUVOJUZ�UP�MFBSO�GSPN�SFMBUFE�FGGPSUT
�DMBSJGZ�
EFTJHO�BOE�EFNPOTUSBUJPO�QSPKFDU�PCKFDUJWFT�
and identify common areas of practice that 
need attention. The Alliance represents a 
DPNJOH�UPHFUIFS�PG�B�OVNCFS�PG�4UBUFT�BT�XFMM�
BT�WFOEPST�BOE�SFTFBSDIFST�JO�UIF�NBSLFU��

*U�JT�BMTP�USVF�UIBU�UIF�PQFSBUJPO�PG�B�WBSJBCMF�
GFF�EFNPOTUSBUJPO�XJMM�SFRVJSF�UIF�QBSUOFSTIJQ�
UP�CF�FYUFOEFE�UP�QSJWBUF�WFOEPST�JO�PSEFS�UP�
HFU�UIF�CFTU�WBMVF�GSPN�UIF�QSPHSBN�PQFSBUJPO��
5IF�LFZ�UP�UIF�FGGFDUJWF�NBOBHFNFOU�PG�WFOEPS�
QBSUJDJQBUJPO�JT�B�DMFBS�EJWJTJPO�PG�SFTQPOTJCJMJUJFT�
that is guided by the particular strengths of 
FBDI�QBSUZ��"�WBSJBCMF�GFF�EFNPOTUSBUJPO�
JOWPMWFT�EFWFMPQJOH�BOE�EFQMPZJOH�B�TZTUFN�
PG�TZTUFNT�XJUI�GVODUJPOBM�EJNFOTJPOT�UIBU�
JODMVEF�JO�WFIJDMF�IBSEXBSF�GPS�QPTJUJPOBM�
MPDBUJOH
�UFMFDPNNVOJDBUJPOT
�CBDL�PGmDF�BOE�
EBUB�NBOBHFNFOU
�BDDPVOU�NBOBHFNFOU�BOE�
CJMM�QSPDFTTJOH��*U�JT�QSPCBCMZ�DMFBS�UIBU�QSJWBUF�
WFOEPST�XJMM�UBLF�B�MFBE�SPMF�JO�TPNF�BTQFDUT�
PG�UIF�QSPKFDU
�GPS�FYBNQMF�UIF�NJMFBHF�GFF�
SFDPSEJOH�EFWJDFT�JOTUBMMFE�JO�UIF�QBSUJDJQBOU�
WFIJDMFT�BOE�UFMFDPNNVOJDBUJPO�TFSWJDFT��
#VU�QSJWBUF�WFOEPST�NBZ�CF�SFRVJSFE�JO�PUIFS�
BTQFDUT�PG�PQFSBUJPOT��5IF�DVSSFOU�DPODFQU�MFWFM�
planning of a demonstration is not the right 
time to determine roles and responsibilities but 
FBSMZ�EFTJHO�XPSL�PO�UIF�JNQMFNFOUBUJPO�PG�UIF�

([KLELW�����'HVLJQ�DQG�,PSOHPHQWDWLRQ�6WHSV

5/1/2003
%FWFMPQFE�BQQSPBDI�UP�UPMM�TZTUFN�WFOEPS�
procurement

9/1/2003
*TTVFE�SFRVFTU�GPS�RVBMJmDBUJPOT�GSPN�4ZTUFN�
*OUFHSBUPST�	UPMM�UFDIOPMPHZ


10/20/2003 3FDFJWFE�4ZTUFN�*OUFHSBUPS�TVCNJUUBMT�

11/15/2003 Selected of Siemens as System Integrator
2/5/2004 )FME�JOJUJBM�EFTJHO�XPSLTIPQ�XJUI�4JFNFOT

4/1/2004 Signed Siemens contract 

4/1/2004
'JOJTIFE�TBNQMF�EFTJHO�BOE�QBSUJDJQBOU�
recruitment planning

5/1/2004
4UBSUFE�UPMMJOH�SPBE�OFUXPSL�EFWFMPQNFOU�
	HFPHSBQIZ�BOE�SPBE�DMBTTFT


7/1/2004
4UBSUFE�SPBE�EJHJUBM�NBQ�mMF�	HFP�EBUB
�
EFWFMPQNFOU�QSPDFTT

7/1/2004
Started project communications material 
EFWFMPQNFOU

9/21/2004 Started participant recruitment
9/30/2004 $PNQMFUFE�CBDL�PGmDF�GVODUJPOBMJUZ�

10/20/2004 Completed initial participant recruitment 
10/20/2004 $PNQMFUFE�UPMMJOH�OFUXPSL�HFP�EBUB�

10/28/2004
"DIJFWFE�QBTTBHF�PG�UIF�TZTUFN�"DDFQUBODF�
5FTU�	4JFNFOT


11/8/2004 #FHBO�JOTUBMMBUJPO�PG�0O�#PBSE�6OJU�	0#6


11/30/2004 Began second participant recruitment phase
1/1/2005 'JOJTIFE�UBSJGG�NPEFM���UPMM�SBUFT

2/10/2005 Completed second phase participant recruitment 
2/20/2005 Completed OBU installation 
3/1/2005 Began baseline data collection

Source: Puget Sound Regional Council, ECONorthwest
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demonstration project must get detailed enough 
UP�QSPWJEF�DMBSJUZ�PO�XIJDI�QBSUJFT�BT�CFTU�
QPTJUJPOFE�UP�UBLF�PO�XIBU�SPMFT��*U�JT�OFDFTTBSZ�
UP�EP�UIJT�XPSL�JO�BEWBODF�PG�HPJOH�PVU�JOUP�UIF�
NBSLFU�UP�TFDVSF�QSJWBUF�WFOEPS�QSPEVDUT�BOE�
TFSWJDFT��

There are many approaches to securing and 
NBOBHJOH�WFOEPST
�BOE�HFOFSBMMZ�NBOBHJOH�UIF�
SJTLT�BTTPDJBUFE�XJUI�QSPKFDU�JNQMFNFOUBUJPO��
0OF�BQQSPBDI�JT�UP�DPOUSBDU�GPS�TFSWJDFT�XJUI�
performance targets rather than products that 
NFFU�TQFDJmDBUJPOT��"OPUIFS�BQQSPBDI�JT�UP�
EFWFMPQ�PQFO�TUBOEBSET�BSPVOE�IPX�UFDIOJDBM�
BTQFDUT�PG�UIF�QSPKFDU�XJMM�PQFSBUF�BOE�UIFO�
JOWJUF�BOZ�WFOEPS�UIBU�DBO�NFFU�UIPTF�TUBOEBSET�
UP�QBSUJDJQBUF�JO�UIF�QSPKFDU��*OWJUBUJPOT�UP�
QBSUJDJQBUF�DBO�CF�FYUFOEFE�UP�BOZ�WFOEPS�XJUI�
PGG�UIF�TIFMG�UFDIOPMPHZ�BT�B�NFBOT�PG�LFFQJOH�
DPTUT�EPXO�BOE�NJOJNJ[JOH�UIF�SJTLT�BTTPDJBUFE�
XJUI�UFDIOPMPHZ�EFWFMPQNFOU�FGGPSUT�

6.6.1 Budget is a function of the design details 
and approach to partnering with potential 
vendors

5IF�MBSHFTU�DPTUT�GPS�BO�FGmDJFOU�GFF�QJMPU�
project are likely the costs to implement the 
UFDIOJDBM�TZTUFNT�UIBU�MFWZ�DIBSHFT�BOE�
DPMMFDU�CFIBWJPSBM�EBUB��0ODF�BHBJO�JU�JT�XPSUI�
pointing out that building on the approaches 
taken for the Oregon Road Usage Charge 
1SPHSBN�DBO�ZJFME�TJHOJmDBOU�DPTU�BEWBOUBHFT�
PWFS�EFTJHOJOH�B�TZTUFN�GSPN�UIF�HSPVOE�
VQ��0UIFS�DPTUT�BTTPDJBUFE�XJUI�B�CFIBWJPS�
experiment might include higher costs for 
QBSUJDJQBOU�NBOBHFNFOU
�GVOEJOH�USBWFM�
FOEPXNFOU�BDDPVOUT�	TIPVME�UIJT�CF�JODMVEFE�
JO�UIF�FYQFSJNFOUBM�EFTJHO

�BOE�UIF�DPTUT�PG�

CFIBWJPSBM�BOBMZTJT�BU�UIF�DPODMVTJPO�PG�UIF�
pilot operations. When the Oregon Road Usage 
$IBSHF�1SPHSBN�JT�TJHOJmDBOUMZ�VOEFSXBZ�JU�XJMM�
CF�GFBTJCMF�UP�EFWFMPQ�B�NPSF�EFUBJMFE�FTUJNBUF�
PG�UIF�DPTUT�UP�JNQMFNFOU�B�WBSJBCMF�SBUF�QJMPU��

#BTFE�PO�UIF�JNQMFNFOUBUJPO�PG�UIF�5SBGmD�
Choices Study in the central Puget Sound 
SFHJPO
�BOE�PUIFS�SFMBUFE�QSPKFDUT�	0%05
�
/FUIFSMBOET
�JU�JT�QPTTJCMF�UP�EFWFMPQ�B�
preliminary sense of the implementation 
DPTUT��1SJDJOH�GPS�IBSEXBSF
�TPGUXBSF
�BOE�UIF�
UFMFDPNNVOJDBUJPO�TFSWJDFT�SFRVJSFE�GPS�B�
NJMFBHF�GFF�EFNPOTUSBUJPO�DIBOHFT�RVJDLMZ��"�
NPSF�DPNQSFIFOTJWF�SFWJFX�PG�SFDFOU�FGGPSUT�BU�
JNQMFNFOUJOH�NJMFBHF�CBTFE�VTFS�GFFT�TIPVME�
CF�VOEFSUBLFO�EVSJOH�UIF�QSF�EFTJHO�QIBTF�PG�
UIF�QSPKFDU�BOE�VTFE�UP�SFmOF�CVEHFU�EFUBJMT�
JO�BEWBODF�PG�DPOUSBDUJOH�GPS�BOZ�SFRVJSFE�
TFSWJDFT�

One important goal of demonstration projects 
JT�UP�NJOJNJ[F�SJTL�BTTPDJBUFE�XJUI�UIF�GVMM�
implementation of complex programs. But 
BOZ�MBSHF�TDBMF�EFNPOTUSBUJPO�QSPKFDU�XJMM�
itself include risks. The primary risks in such 
programs are to the budget and schedule. 
&BSMZ�EFTJHO�XPSL�PO�UIF�JNQMFNFOUBUJPO�PG�
UIF�QSPKFDU�TIPVME�JOWPMWF�BO�JEFOUJmDBUJPO�PG�
TQFDJmD�SJTL�GBDUPST
�BOE�TUSBUFHJFT�UP�NJOJNJ[F�
and manage those risks. 
A planning budget should incorporate some 
SJTL�NBOBHFNFOU�FWFO�BU�UIJT�FBSMZ�TUBHF�JO�
QMBOOJOH��,FZ�BTQFDUT�PG�UIF�CVEHFU�BCPVU�
XIJDI�UIFSF�JT�VODFSUBJOUZ�DBO�CF�FTUJNBUFE�
using information on cost probabilities. A budget 
SPMMVQ�DBO�UIFO�VTF�.POUF�$BSMP�TJNVMBUJPO�
UFDIOJRVFT�UP�EFWFMPQ�FYQFDUBUJPOT�BCPVU�UPUBM�

QSPKFDU�DPTU��"�QJMPU�QSPKFDU�XJUI�B�UXP�ZFBS�
EVSBUJPO�BOE�JOWPMWJOH�BSPVOE������QBSUJDJQBOUT�
NJHIU�DPTU�CFUXFFO����NJMMJPO�BOE����NJMMJPO��
5IFSF�NBZ�CF�QPTTJCJMJUJFT�GPS�DPTU�TBWJOHT
�CVU�
JU�JT�VOMJLFMZ�UIBU�UIF�QSPKFDU
�BT�TQFDJmFE
�DPVME�
CF�EPOF�GPS�BT�MJUUMF�BT����NJMMJPO��4JNJMBSMZ
�UIF�
estimates are based on an actual study that is 
similar: they are unlikely to be more than 50% 
UPP�MPX
�TP�JU�JT�VOMJLFMZ�UIBU�UIF�QSPKFDU�XPVME�
DPTU�NPSF�UIBO����NJMMJPO��

7. NEXT STEPS
"�XFMM�EFTJHOFE�EFNPOTUSBUJPO�PG�WBSJBCMF�GFF�
JT�NBKPS�VOEFSUBLJOH�UFDIOJDBMMZ
�QPMJUJDBMMZ
�
BOE�mOBODJBMMZ��5IJT�LJOE�PG�FGGPSU�QSPHSFTTFT�
JODSFNFOUBMMZ��5IJT�QBQFS�JT�POF�mSTU�TUFQ��5IF�
OFYU�TUFQ�XPVME�CF�UP�CVJME�VQPO�UIF�TVDDFTT�
of current efforts to implement road usage 
DIBSHFT�JO�0SFHPO��"EEJUJPOBM�TUFQT�UPXBSE�
a practical implementation of a pilot project 
JOWPMWF�EFWFMPQJOH�DMFBS�PCKFDUJWFT
�DPPSEJOBUJPO�
XJUI�PUIFS�FOUJUJFT�BOE�JOUFSFTUT�BOE�TFDVSJOH�UIF�
BQQSPQSJBUF�BVUIPSJ[BUJPO�BOE�GVOEJOH�

���'HPRQVWUDWH�YDULDEOH�UDWHV�E\�EXLOGLQJ�RQ�
WKH�VXFFHVV�DQG�WHFKQLFDO�LPSOHPHQWDWLRQ�RI�
WKH�FXUUHQW�PLOHDJH�IHH�SURJUDP

5IF�JNQMFNFOUBUJPO�PG�B�WBSJBCMF�SBUF�QJMPU�
project needs to be distinct from the mileage 
GFF�QSPHSBN�CVU�BMTP�UBLF�BEWBOUBHF�PG�
opportunities to build on the systems and 
QSBDUJDF�QVU�JO�QMBDF�UP�TVQQPSU�UIBU�QSPHSBN
�
FTQFDJBMMZ�CBDL�PGmDF�TZTUFNT
�FOGPSDFNFOU�
and payment processing. The goal should be 
UP�CVJME�PO�TVDDFTT�CVU�OPU�JOUFSGFSF�XJUI
�PS�
DPNQMJDBUF
�UIF�POHPJOH�JNQMFNFOUBUJPO�PG�BO�
operational program.
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���'HYHORS�D�FOHDU�PHVVDJH�WKDW�H[SODLQV�ZK\�
D�SLORW�SURMHFW�LV�XVHIXO

0%05�T�SFQPSU�PO�UIF�PVUSFBDI�JOWPMWFE�JO�UIFJS�
5PMMJOH�BOE�1SJDJOH�TUBLFIPMEFS�QSPDFTT�	Tolling 
BOE�1SJDJOH�4UBLFIPMEFS�*OWPMWFNFOU�4VNNBSZ�
and Recommendations
�XBT�DMFBS�PO�UIF�
JNQPSUBODF�PG�EFWFMPQJOH�BO�VOEFSTUBOEBCMF�
NFTTBHF�BCPVU�XIFSF�QPMJDZ�JT�IFBEJOH�BOE�
XIZ��5IF�SFQPSU�TUBUFT��i0%05�TIPVME�QSFQBSF�
UP�EFMJWFS�NFTTBHFT�UIBU�UISFBE�UIFTF�WBSJPVT�
technical and methodological issues together 
JOUP�B�NPSF�DPNQSFIFOTJWF�TUPSZ�BT�QBSU�PG�
B�CSPBEFS�QVCMJD�FEVDBUJPO�BOE�JOWPMWFNFOU�
QSPDFTT�w�%FWFMPQJOH�B�NFTTBHF�CFHJOT�CZ�
BHSFFJOH�PO
�BOE�mOBMJ[JOH
�B�TFU�PG�PCKFDUJWFT�
GPS�UIF�QJMPU�QSPKFDU��1PUFOUJBM�PCKFDUJWFT�BSF�
EJTDVTTFE�JO�TFDUJPO��������8JUI�B�QSPKFDU�
PG�UIJT�DPNQMFYJUZ�BOE�QPUFOUJBM�TFOTJUJWJUZ�
JU�XJMM�CF�OFDFTTBSZ�UP�EFWFMPQ�B�TUSBUFHJD�
DPNNVOJDBUJPOT�QMBO�UIBU�JEFOUJmFT�DPSF�
messages and tactics for forming expectations 
and presenting information about the project 
to stakeholders and the public. The message 
TIPVME�CF�BCPVU�BO�FGmDJFOU�PQFSBUJPO�PG�BO�
PWFSBMM�SPBE�NBOBHFNFOU�BOE�JOWFTUNFOU�
QSPHSBN
�OPU�KVTU�BCPVU�UIF�OFFE�GPS�SFWFOVFT�

���,QFOXGH�ORFDO�JRYHUQPHQWV�DQG�032V�LQ�
SODQQLQJ�

.BOZ�PG�UIF�DPTU�BTTPDJBUFE�XJUI�SPBE�VTF�TVDI�
BT�DPOHFTUJPO�BOE�SPBE�XFBS�BOE�UFBS�PDDVS�
PO�JOGSBTUSVDUVSF�NBOBHFE�CZ�MPDBM�HPWFSONFOU�
BHFODJFT��$POHFTUJPO
�JO�QBSUJDVMBS
�JT�MBSHFMZ�
an urban phenomenon. Close coordination 
XJUI�MPDBM�FOUJUJFT�JOWPMWFE�JO�SPBE�TZTUFN�
NBOBHFNFOU�XJMM�CF�DSJUJDBM�UP�UIF�TVDDFTT�PG�B�
WBSJBCMF�SBUF�SPBE�VTF�GFF�QJMPU�QSPKFDU��3FHJPOBM�

QMBOOJOH�PSHBOJ[BUJPOT�BSF�MPDBMMZ�CBTFE�
BOE�IBWF�EJSFDU�BDDFTT�UP�PUIFS�MPDBM�UBYJOH�
KVSJTEJDUJPOT�BOE�BT�TVDI�BSF�POF�FGGFDUJWF�
NFBOT�GPS�DPPSEJOBUJOH�XJUI�B�MBSHF�OVNCFS�PG�
JOEJWJEVBM�KVSJTEJDUJPOBM�JOUFSFTUT�

���6HFXUH�DXWKRUL]DWLRQ�DQG�IXQGLQJ

"QQSPQSJBUF�BVUIPSJ[BUJPOT�BOE�GVOEJOH�XJMM�OFFE�
to be secured before a pilot project can be 
JOJUJBUFE��"VUIPSJ[BUJPO�TIPVME�JODMVEF�TQFDJmD�
EJSFDUJWFT�UP�TUBUF�BHFODJFT�BOE�QSPWJEF�HFOFSBM�
HVJEBODF�PO�QJMPU�QSPKFDU�PCKFDUJWFT�BOE�EFTJSFE�
outcomes. Since there is an opportunity to build 
PO
�CVU�OPU�JOUFSGFSF�XJUI
�UIF�XPSL�PG�UIF�0SFHPO�
3PBE�6TF�$IBSHF�1SPHSBN�BVUIPSJ[BUJPO�BOE�
GVOEJOH�TIPVME�CF�TFDVSFE�JO�B�UJNF�GSBNF�UIBU�XJMM�
BMMPX�UIF�QJMPU�UP�CFHJO�PQFSBUJPOT�CZ�BSPVOE������

���(QVXUH�DFFRXQWDELOLW\�ZLWK�FOHDU�
H[SHFWDWLRQV�DERXW�UHVXOWV

Conducting pilot projects is a prudent means of 
testing potentially complex and costly changes 
in policy. To get the most out of a pilot test it 
is important to specifying the results that are 
desired. Expected results should tie clearly back 
UP�UIF�PCKFDUJWFT�PG�UIF�QSPKFDU��1JMPU�QSPKFDU�
BVUIPSJ[BUJPO�TIPVME�DMFBSMZ�TUBUF�UIF�EFTJSFE�
SFTVMUT�PG�UIF�QSPHSBN�XIJMF�QSPWJEJOH�TVGmDJFOU�
nFYJCJMJUZ�JO�QSPHSBN�PQFSBUJPOT��5IF�QSPNJTF�
PG�B�WBSJBCMF�NJMFBHF�GFF�JT�UIBU�NBOZ�PG�UIF�
NPTU�EJGmDVMU�BTQFDUT�PG�TVSGBDF�USBOTQPSUBUJPO�
NBOBHFNFOU�BSF�JNQSPWFE�DPOTJEFSBCMZ��
These management challenges relate to cost 
SFDPWFSZ�	SFWFOVF

�GBJSOFTT
�QPMMVUJPO
�BOE�
congestion externalities. Each of these can be 
JNQSPWFE�VQPO�UISPVHI�UIF�JNQMFNFOUBUJPO�PG�
SPBE�VTBHF�GFFT�UIBU��
�NPSF�DMPTFMZ�SFnFDU�UIF�
DPTUT�UIBU�VTFST�JNQPTF�BOE��
�GBDJMJUBUF�CFUUFS�

asset management practices amongst road 
BVUIPSJUJFT��&WFO�BT�MPOH�UFSN�CFOFmUT�GSPN�
BO�FGmDJFOU�GFF�QSPHSBN�BSF�DMFBS�BOE�MBSHF�
in scale the challenges for implementing such 
a program are many. Such a fee represents a 
MBSHF�TDBMF�DIBOHF�GSPN�FYJTUJOH�QPMJDZ�BOE�
XPVME�JOWPMWF�EJTSVQUJWF�USBOTGPSNBUJPO�JO�NBOZ�
aspects of surface transportation management 
and operations. Demonstration projects offer an 
PQQPSUVOJUZ�UP�HBJO�JOTJHIUT�JOUP�IPX�UP�EFTJHO�
B�QSPHSBN�BOE�IPX�UP�SFTQPOE�UP�DIBMMFOHFT�
XJUIPVU�NBLJOH�UIF�DPNNJUNFOU�PG�B�GVMM�TDBMF�
implementation. The pilot project proposed 
IFSF�TIPVME�CF�FYQFDUFE�UP�HFOFSBUF�TJHOJmDBOU�
DPOUSJCVUJPOT�UP�UIF�LOPXMFEHF�BCPVU�NJMFBHF�
based user fees across a broad range of 
JNQPSUBOU�UPQJDT
�JODMVEJOH�

 ඵ "DDPVOUJOH�GPS�%SJWFS�#FIBWJPS

 ඵ Testing the technical and operational systems

 ඵ 4BGFHVBSEJOH�1SJWBDZ

 ඵ 6OEFSTUBOEJOH�'BJSOFTT
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APPENDIX B1-A: TRAFFIC 
CHOICES STUDY ANALYSIS 
OF BEHAVIOR 
The basic analytical approach to understanding 
CFIBWJPSBM�SFTQPOTF�UP�UPMMT�JOWPMWFE�
estimating linear JNQBDU�SFHSFTTJPOT�XJUI�
PCTFSWFE�EJNFOTJPOT�PG�USBWFM�EFNBOE�
	BDSPTT�IPVTFIPMET
�WFIJDMFT
�BOE�XPSLFST
�BT�
EFQFOEFOU�WBSJBCMFT
�BOE�XJUI�NFBTVSFT�PG�UIF�
HFOFSBMJ[FE�DPTUT�PG�USBWFM�	UPMMT
�PVU�PG�QPDLFU�
DPTUT�BOE�UJNF�DPTUT

�IPVTFIPME�EFNPHSBQIJDT�
	JODPNF�BOE�OVNCFS�PG�ESJWFST

�TFBTPOBM�
GBDUPST
�BOE�B�NFBTVSF�PG�USBOTJU�WJBCJMJUZ�BT�
FYQMBOBUPSZ
�PS�JOEFQFOEFOU�WBSJBCMFT�

THEORETICAL EXPECTATIONS
5IF�JNQPTJUJPO�PG�UPMMT�XIFSF�OPOF�IBE�CFFO�
MFWJFE�CFGPSF�XJMM�SBJTF�UIF�QFSDFJWFE�DPTU�PG�
USBWFM
�FWFSZUIJOH�FMTF�CFJOH�FRVBM��8F�XJMM�
call this initial effect the impact of the tolls and 
UIF�BTTPDJBUFE�HFOFSBMJ[FE�DPTUT��*U�JT�UIF�
JOJUJBM�FGGFDU�CFDBVTF�XF�FYQFDU�UIF�USBWFMFS�
UP�SFTQPOE�UP�UIF�UPMMT��FGGFDU�PO�HFOFSBMJ[FE�
DPTU��4JODF�UIF�EFNBOE�GPS�USBWFM�JT�B�EFSJWFE�
demand from the desire to perform other 
BDUJWJUJFT�	XPSLJOH
�TIPQQJOH
�TJHIUTFFJOH
�FUD�

�
UIF�IJHIFS�HFOFSBMJ[FE�DPTUT�JNQBJS�UIF�VUJMJUZ�
PG�UIF�QSJNBSZ�USBWFM�QVSQPTF��$POTFRVFOUMZ
�
UIFPSZ�TVHHFTUT�UIBU�UIF�USBWFMFS�XJMM�TFFL�XBZT�
UP�NJUJHBUF�UIJT�JNQBDU
�TP�BT�UP�QSFTFSWF�BT�
NVDI�BT�QPTTJCMF�PG�UIF�WBMVF�	iVUJMJUZw
�PG�UIF�
QSJNBSZ�QVSQPTF�PG�UIF�USBWFM�

5IFSF�BSF�OVNFSPVT�XBZT�UIBU�UIF�USBWFMFS�DBO�
SFTQPOE�UP�UIF�JODSFBTF�JO�UIF�HFOFSBMJ[FE�DPTU�
PG�USBWFM��*O�UIF�TIPSU�SVO
�UIF�USBWFMFS�DBO�

 ඵ 5SBWFM�CZ�BMUFSOBUJWF�QBUIT�UP�SFEVDF�UIF�
JODSFBTF�JO�HFOFSBMJ[FE�DPTU��4PNF�QBUIT
�
UIPVHI�JOWPMWJOH�MPOHFS�USBWFM�UJNFT
�NBZ�
PGGFS�TVGmDJFOUMZ�MPXFS�UPMMT�UIBU�HFOFSBMJ[FE�
costs are reduced.

 ඵ Change the number of times that the affected 
UPVST�PDDVS��*G�UIF�USBWFMFS�IBT�UIF�PQQPSUVOJUZ�
UP�XPSL�BU�IPNF�PS�DPOTPMJEBUF�NVMUJQMF�UPVST�
JOUP�B�TJOHMF�UPVS
�UPUBM�HFOFSBMJ[FE�DPTUT�
QFS�QFSJPE�NBZ�CF�SFEVDFE�CFMPX�UIF�JOJUJBM�
UPMMFE�MFWFM�

 ඵ 4FMFDU�BOPUIFS�NPEF�PG�USBWFM��*G�USBOTJU�
TFSWJDF�JT�BWBJMBCMF
�PS�JG�UIF�USBWFMFS�DBO�
GPSN�BOE�VTF�B�DBSQPPM�DPTU�FGGFDUJWFMZ
�UIF�
HFOFSBMJ[FE�DPTU�PG�UIF�USBWFM�NBZ�CF�BCMF�UP�
CF�SFEVDFE�CFMPX�UIFJS�JNQBDU�MFWFM�

 ඵ 5SBWFM�BU�B�EJGGFSFOU�UJNF��4JODF�UIF�UPMMT�JO�
UIF�FYQFSJNFOU�WBSJFE�CZ�UJNF�PG�EBZ�	UP�
BQQSPYJNBUF�UIF�WBSJBCMF�CVSEFO�PG�USBWFM�BU�
EJGGFSFOU�UJNFT�PO�SFHJPOBM�SPBE�DBQBDJUZ

�
there may be opportunity to make tours at 
BMUFSOBUJWF�UJNFT��

*O�UIF�MPOHFS�SVO
�USBWFMFST�DBO�NBLF�PUIFS�
DIPJDFT�UIBU�DBO�FDPOPNJ[F�PO�UIF�HFOFSBMJ[FE�
DPTUT�PG�USBWFM��5IF�FYQFSJNFOU�XBT�OPU�
FYQFDUFE�	CZ�QBSUJDJQBOUT
�UP�CF�MPOH�UFSN
�TP�
UIF�JODFOUJWF�UP�NBLF�TVDI�BEKVTUNFOUT�XBT�OPU�
TUSPOH��)PXFWFS
�GPS�DPNQMFUFOFTT
�JU�TIPVME�CF�
TBJE�UIBU
�XJUI�B�QFSNBOFOU�UPMMJOH�QSPHSBN
�POF�
NJHIU�FYQFDU�USBWFMFST�UP�

 ඵ $IBOHF�UIF�MPDVT�PG�FNQMPZNFOU
�SFTJEFODF
�
or both. 

 ඵ .BLF�DIBOHFT�JO�UIF�UJNF�PS�QBUI�PG�USBWFM
�BT�
B�DPOTFRVFODF�PG�SF�OFHPUJBUFE�XPSLQMBDF�
and residence choices.

 ඵ $IBOHF�UIF�WFIJDMFT�VTFE�GPS�USBWFM�UP�
FDPOPNJ[F�PO�PQFSBUJOH�DPTUT�PS�UP�QSPWJEF�
IJHIFS�BNFOJUJFT�UP�PGGTFU�UIF�DPTUMJFS�USBWFM�

 ඵ 5IVT
�XF�FYQFDU�UIF�FGGFDU�PG�UIF�UPMMJOH�UP�CF�
TPNF�DPNCJOBUJPO�PG�UIF�GPMMPXJOH�

 ඵ 3FEVDF�UIF�OVNCFS�PG�BVUP�UPVST
�FJUIFS�
through tour suppression or through changes 
in mode.

 ඵ Increase the number of trip segments per 
UPVS�UP�FDPOPNJ[F�PO�UIF�UPUBM�DPTU�PG�USBWFM�
BDSPTT�BMM�USBWFM�QVSQPTFT�

 ඵ Reduce the amount of tolls paid per tour 
SFMBUJWF�UP�UIF�JNQBDU�UPMM�MFWFM�QFS�UPVS�

 ඵ "MUFS�UIF�UJNF�PG�USBWFM�JO�GBWPS�PG�MPXFS�UPMM�
UJNFT�PG�USBWFM�

 ඵ "MUFS�UIF�QBUI�UBLFO
�XJUI�BUUFOEBOU�DIBOHFT�
JO�EJTUBODF�USBWFMFE�BOE�UJNF�TQFOU�USBWFMJOH��
%FQFOEJOH�VQPO�UIF�PQQPSUVOJUJFT�BWBJMBCMF�
UP�DIBOHF�QBUIT
�NPEFT�BOE�UIF�UJNF�PG�
USBWFM
�UIF�EVSBUJPO�PG�USBWFM�BOE�EJTUBODF�
USBWFMFE�QFS�UPVS�NBZ�FJUIFS�JODSFBTF�PS�
decrease. 

'PS�BOZ�HJWFO�UPVS�QVSQPTF
�UIF�SFTQPOTF�NBZ�
CF�EJGGFSFOU�GSPN�UIBU�QPTUVMBUFE�BCPWF�TJODF�
the household likely considers its costs and 
PQQPSUVOJUJFT�PG�USBWFM�JO�BO�JOUFHSBUFE�GBTIJPO��
5IBU�JT
�JU�NBZ�CF�BCMF�UP�PGGTFU�UIF�UPMM�JNQBDU�
PG
�TBZ
�UIF�IPNF�UP�XPSL�UPVS�CZ�NPEJGZJOH�
UIF�XPSL�UP�IPNF�UPVS
�PS�XPSL�UP�XPSL�PS�
IPNF�UP�IPNF�UPVST��4JNJMBSMZ
�JNQBDUT�PO�POF�
household member may be able to be offset 
CZ�DIBOHFT�JO�CFIBWJPS�PG�PUIFS�IPVTFIPME�
NFNCFST��5IF�MFTT�JOUFHSBUFE�JT�UIF�IPVTFIPME�T�
UIJOLJOH�	PS�UIF�HSFBUFS�PSF�UIF�DPOTUSBJOUT�PO�
JOUFHSBUFE�QMBOOJOH

�UIF�MFTT�MJLFMZ�BSF�TVDI�
accommodations.
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"DSPTT�IPVTFIPMET�PG�WBSJPVT�EFNPHSBQIJD�
DIBSBDUFSJTUJDT
�XF�HFOFSBMMZ�FYQFDU�

 ඵ 5IF�SFTQPOTF�UP�UPMMT�UP�CF�MFTT�SFTQPOTJWF�
	iFMBTUJDw
�GPS�IJHIFS�JODPNF�IPVTFIPMET��5IF�
theoretical logic here is that such households 
IBWF�MFTT�CJOEJOH�IPVTFIPME�CVEHFU�
constraints and higher utilities associated 
XJUI�UIF�QSJNBSZ�QVSQPTFT�PG�USBWFM�

 ඵ "O�BNCJHVPVT�SFMBUJPOTIJQ�CFUXFFO�USBWFM�
SFTQPOTF�BOE�UIF�OVNCFS�PG�ESJWFST�JO�UIF�
IPVTFIPME��0O�UIF�POF�IBOE
�UIF�HSFBUFS�
UIF�OVNCFS�PG�ESJWFST�UIF�IJHIFS�UIF�
QSPCBCJMJUZ�UIBU�DPTU�FGGFDUJWF�DBSQPPMJOH�
DBO�CF�JNQMFNFOUFE��0O�UIF�PUIFS�IBOE
�UIF�
coordination or integration of a household 
MFWFM�SFTQPOTF�NBZ�CF�NBEF�NPSF�
DPNQMJDBUFE�CZ�UIF�EJWFSTF�USBWFM�QVSQPTFT�
and opportunities across members in the 
household. 

 ඵ )PVTFIPMET�XJUI�NPSF�WJBCMF�USBOTJU�PQUJPOT�
UP�EJTQMBZ�NPSF�UPMM�FMBTUJD�CFIBWJPS�SFHBSEJOH�
BVUP�UPVST
�ESJWF�UJNF�BOE�EJTUBODF�USBWFMFE
�
BU�MFBTU�JO�UIF�IPNF�UP�XPSL�BOE�XPSL�UP�
home periods.

5IF�5SBWFM�$IPJDFT�4UVEZ
�BOE�UIF�IJHI�
SFTPMVUJPO�EBUB�JU�ZJFMEFE
�JT�B�VOJRVF�EBUB�
SFTPVSDF��"T�TVDI
�JU�QFSNJUT�FYBNJOBUJPO�PG�
EJNFOTJPOT�PG�SFTQPOTF�	TVDI�BT�USJQ�DIBJOJOH
�
UIBU�BSF�JNQPTTJCMF�UP�TUVEZ�XFMM�FWFO�XJUI�
MBSHF
�IPVTFIPME�TVSWFZ�JOTUSVNFOUT��6OMJLF�
TVDI�JOTUSVNFOUT
�UIF�5SBWFM�$IPJDFT�EBUB�
JOTUSVNFOUBUJPO�QFSTJTUFE�GPS�NPSF�UIBO�B�ZFBS
�
QFSNJUUJOH�PCTFSWBUJPO�PG�FWFO�TUBUJTUJDBMMZ�
SBSF�USBWFM�FWFOUT��0O�UIF�PUIFS�IBOE
�MBSHF�

DSPTT�TFDUJPOBM�IPVTFIPME�TVSWFZT
�UIPVHI�
reporting data from shorter periods of 
PCTFSWBUJPO
�BSF�CFUUFS�TPVSDFT�PG�MPOH�SVO�
BEKVTUNFOUT�UP�DIBOHFT�JO�HFOFSBMJ[FE�DPTUT�PG�
USBWFM��

*O�UIJT�SFHBSE
�JU�JT�VTFGVM�UP�DPOTJEFS�UIF�SFTVMUT�
SFQPSUFE�IFSFJO�XJUI�UIPTF�TVNNBSJ[FE�JO�
SFDFOU�TUBUF�PG�UIF�QSBDUJDF�SFQPSUT�UIBU�VTF�
the household panel method. One such useful 
summary of the disaggregate modeling of urban 
USBWFM�EFNBOE�JT�PGGFSFE�JO�%BOJFM�.D'BEEFO�T
�
%JTBHHSFHBUF�#FIBWJPSBM�5SBWFM�%FNBOE�T�36.�
4JEF�"����:FBS�3FUSPTQFDUJWF.1 As that report 
TVHHFTUT
�UIFSF�JT�SFBTPOBCMF�DPOTJTUFODZ�JO�UIF�
mOEJOHT�SFHBSEJOH�UIF�DPBSTFS�EJNFOTJPOT�PG�
USBWFM�CFIBWJPS�	TVDI�BT�SFWFBMFE�WBMVFT�PG�UJNF

�
but less reliable insights regarding such things 
BT�UIF�UJNF�PG�EBZ�PG�USBWFM�BOE�USJQ�DIBJOJOH�
CFIBWJPS�

MEASURING TRANSIT VIABILITY
5IF�TUVEZ�T�IPVTFIPME�TBNQMJOH�NFUIPET�XFSF�
designed to enrich the sample for households 
MPDBUFE�JO�QSPYJNJUZ�UP�BWBJMBCMF�USBOTJU�TFSWJDFT��
)PVTFIPMET�PO�UIF�SFDSVJUJOH�DBMM�MJTU�XFSF�
BTTJHOFE�B�EVNNZ�WBSJBCMF�GPS�USBOTJU�iWJBCJMJUZ�w2 
)PXFWFS
�TJODF�UIFSF�XBT�OP�XBZ�PG�LOPXJOH�
common trip destinations for household 
NFNCFST
�BOE�EVF�UP�UIF�MJNJUT�PG�UIF�IPVTFIPME�
SFDSVJUNFOU�DBMM�MJTU
�UIF�FOSJDINFOU�QSPDFTT�EJE�
not produce a household measure of transit 
iWJBCJMJUZw�JEFBM�GPS�JODMVTJPO�JO�UIF�FDPOPNFUSJD�
analysis. At the conclusion of the experiment 
JU�XBT�QPTTJCMF�UP�VOBNCJHVPVTMZ�NFBTVSF�
UIF�VTFGVMOFTT�PG�BWBJMBCMF�USBOTJU�TFSWJDFT�

CFUXFFO�TQFDJmD
�BOE�GSFRVFOUMZ�QBJSFE
�PSJHJOT�
BOE�EFTUJOBUJPOT��5IJT�BOBMZTJT�XBT�MJNJUFE�UP�
IPVTFIPME�WFIJDMF�USJQT�UIBU�XFSF�BTTPDJBUFE�
XJUI�UIF�IPVTFIPME�XPSL�MPDBUJPOT��*O�UIJT�DBTF
�
B�USBOTJU�iWJBCJMJUZw�GVODUJPO�XBT�FTUJNBUFE�BT�UIF�
SBUJP�PG�BVUP�BOE�USBOTJU�HFOFSBMJ[FE�DPTUT�	UJNF�
BOE�DBTI�DPTUT
�BTTPDJBUFE�XJUI�FBDI�PSJHJO�
BOE�EFTUJOBUJPO�[POF�JO�B�CBTF�ZFBS�SVO�PG�UIF�
SFHJPO�T�USBWFM�EFNBOE�NPEFM��"�DPOUJOVPVT�
NFBTVSF�PG�USBOTJU�iWJBCJMJUZ
w�UJFE�EJSFDUMZ�UP�
BDUVBM�IPVTFIPME�MFWFM�USBWFM�QBUUFSOT
�QFSNJUUFE�
BOBMZTJT�PG�UIF�SFMBUJWF�JNQPSUBODF�PG�XPSL�USJQ�
USBOTJU�TFSWJDF�BWBJMBCJMJUZ�	XPSLFS�NPEFMT�POMZ
�
UP�UIF�CFIBWJPSBM�SFTQPOTF�PG�UIF�QBSUJDJQBOUT�
XIFO�GBDFE�XJUI�UPMMT�PO�UIF�SPBEXBZT�

&NQJSJDBMMZ
�XF�FTUJNBUFE�UIF�QSPCBCJMJUZ�PG�B�
IPVTFIPME�VUJMJ[JOH�USBOTJU�GPS�UIFJS�IPNF�UP�XPSL�
DPNNVUF�UISPVHI�UIF�GPMMPXJOH�UXP�TUFQT�

���8F�DPNQVUFE�UIF�EJGGFSFODF�CFUXFFO�UIF�
FTUJNBUFE�HFOFSBMJ[FE�DPTU�PG�DPNNVUJOH�
by auto and the estimated cost of the same 
DPNNVUF�CZ�USBOTJU��5IF�HFOFSBMJ[FE�DPTU�
of the auto commute is composed of the 
JOEJWJEVBM�T�WBMVF�PG�UJNF�QMVT�UIF�PQFSBUJOH�
DPTU�PG�UIF�WFIJDMF��5IF�HFOFSBMJ[FE�DPTU�
of the transit commute is composed of 
UIF�JOEJWJEVBM�T�WBMVF�PG�UJNF�DPTU�GPS�FBDI�
DPNQPOFOU�PG�UIF�USBOTJU�USJQ�	XBML�UJNF
�XBJU�
UJNF
�CPBSEJOH�UJNF
�BOE�JO�WFIJDMF�UJNF
�QMVT�
the cost of the transit fare.3�8JUI�POMZ�B�GFX�
FYDFQUJPOT
�UIJT�EJGGFSFODF�	BVUP�705�NJOVT�
USBOTJU�705
�XBT�UZQJDBMMZ�OFHBUJWF��5IBU�JT
�
UIF�HFOFSBMJ[FE�DPTU�PG�USBOTJU�XBT�IJHIFS�
PGUFO�NVDI�IJHIFS�UIBO�UIF�HFOFSBMJ[FE�
cost of commuting by auto.

1http://elsa.berkeley.edu/wp/mcfadden0300.pdf
2Transit “viability” was estimated from the regional travel demand model, where for each transportation analysis zone, the weighted average of transit travel times were computed between the zone and all other zones.
3�Ì��Ã�Ü�`i�Þ�ÀiV�}��âi`�Ì�>Ì�Û>�Õi��v�Ì��i�`�vviÀÃ�LiÌÜii��>ÕÌ��>�`�ÌÀ>�Ã�Ì�V���ÕÌ��}�>�`�`�vviÀÃ�>���}�Ì�i�V��«��i�ÌÃ��v�ÌÀ>�Ã�Ì�V���ÕÌ��}]�Ü�Ì�����Ûi��V�i�ÌÀ>�Ã�Ì�Û>�Õi��v�Ì��i�Li��}�Ã�}��wV>�Ì�Þ���ÜiÀ�Ì�>��Ì�i�
value of walk time, wait time, and boarding time. Value of time of auto driving is approximately mid-way between in-vehicle transit value of time and the value of time of the other components. These differences in 
value of time are accounted for in the analysis. 
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���5IF�EJGGFSFODFT�JO�HFOFSBMJ[FE�DPTU�PG�
DPNNVUJOH�CZ�BVUP�WT��DPNNVUJOH�CZ�USBOTJU
�
XIJDI�SBOHF�GSPN�BT�IJHI�BT�������UP�BT�
MPX�BT��������
�BSF�QPTJUJWFMZ�DPSSFMBUFE�
UP�UIF�QSPCBCJMJUZ�PG�DIPPTJOH�USBOTJU�PWFS�
BVUP��'PS�UIPTF�JOEJWJEVBMT�XIFSF�UIF�
VOT of commuting by auto or transit is 
BQQSPYJNBUFMZ�UIF�TBNF
�PUIFS�TUVEJFT�IBWF�
found the probability of taking transit to be 
approximately 30%. 
���'PS�UIPTF�JOEJWJEVBMT�XIFSF�UIF�
HFOFSBMJ[FE�DPTU�PG�USBOTJU�JT�IJHIFS�UIBO�
UIF�HFOFSBMJ[FE�DPTU�PG�DPNNVUJOH�CZ�BVUP
�
the probability of taking transit is much 
MPXFS��*O�PSEFS�UP�DPOWFSU�UIF�EJGGFSFODFT�
JO�HFOFSBMJ[FE�DPTU
�FTUJNBUFE�JO�TUFQ��
�
into estimates of the probability of taking 
USBOTJU
�UIFZ�BSF�mSTU�SFTDBMFE�TP�UIBU�
UIF�EJGGFSFODFT�WBSZ�CFUXFFO�������BOE�
���������5IF�SFTDBMFE�EJGGFSFODFT�XFSF�UIFO�
IZQPUIFTJ[FE�UP�CF�BQQSPYJNBUF�FRVJWBMFOUT�
UP�VUJMJUZ�MPH�TVNT�BOE�XFSF�DPOWFSUFE�JOUP�
transit accessibility probabilities using logit 
transformation arithmetic:
4. 

XIFSF�1	USBOTJU
�JT�UIF�QSPCBCJMJUZ�UIF�
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of commuting by auto or transit is approximately the same, other studies have 
found the probability of taking transit to be approximately 30%.  

3. For those individuals where the generalized cost of transit is higher than the 
generalized cost of commuting by auto, the probability of taking transit is much 
lower. In order to convert the differences in generalized cost, estimated in step 1, 
into estimates of the probability of taking transit, they are first rescaled so that the 
differences vary between $0.00 and -$20.00. The rescaled differences were then 
hypothesized to be approximate equivalents to utility log-sums and were converted 
into transit accessibility probabilities using logit transformation arithmetic: 

4.  ( )zetransitP �+
=
1
1)(

  

 
where P(transit) is the probability the commuter will use transit and Z is the hypothesized 
log likelihood ratio. 

The result of this exercise, is an estimate of the viability of transit as an alternative to auto 
commuting. Consistent with the earlier studies, the estimates of the probability of taking 
transit during work-related travel are conservatively truncated at 0.40.   

Inconsistency within Households 
Existing evidence and theory suggest that, all else being equal, when faced with higher tolls 
to use a network of roads facilities motorists will not choose to drive on those toll roads 
more than they would when no tolls are present.  A select group of study households 
violated this expectation over the 18 months of the study’s operation.  There are a number 
of potential reasons why households would behave in a manner that appears to be internally 
inconsistent when viewed from the perspective of the experimental observer.  First, we need 
to establish the conditions under which a household is considered to have been behaving in 
a way that is internally inconsistent.  When faced with higher tolls (in this case any tolls) on 
the road network, these households both incurred higher toll costs than their control driving 
would have incurred, and they drove more or longer distances.  Essentially, these households 
exhibited upward sloping demand curves and negative values of time.  These households 
were flagged and assigned a dummy variable during the econometric analysis.  This dummy 
term was interacted with other explanatory variables.   

Specifically, a household was flagged if:  

(a) The average weekly tolled miles it drove during the experimental period was greater 
than the average weekly miles it drove during the control period, and 

(b) The average weekly minutes it drove during the experimental period was greater 
than the average weekly miles it drove during the control period. 

The possible reasons for why a household might behave in such a manner are numerous, 
and are expected to occur during a lengthy social experiment such as the Traffic Choices 
Study.  Changes in home, or work locations, the presence of an additional driver in the 
household, any new non-discretionary need to frequently use a household vehicle could 
cause results that are inconsistent with economic theory and common sense.  If these 
changes are observed they can be accounted for in a manner that brings the observed 
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behavior back in line with theory.  The project went to great lengths to minimize the effect 
of these events on the experimental data.  First, households were screened during 
recruitment, asked about the likelihood of major life changes occurring over the following 
two years.  Household vehicle use patterns were monitored over the course of the project, 
where households were contacted when anomalous patterns (such as vacation related 
inactivity) emerged.  Households were also surveyed at the conclusion of the study to 
determine if any number of major household changes did happen during the course of the 
data collection period.  All these measures were, of course, insufficient to ensure that all 
causes of seemingly anomalous behavior were accounted for.   

The Impact Model Methodology 
There are numerous methods that might be used to measure behavioral responses to tolls.  
In this study, behavioral responses were measured using what will be referred to as the 
impact model approach.  Specifically, in keeping with the experimental nature of the data, 
the behavior of individuals is measured relative to the behavior they exhibited in the control 
period.   

In the impact model approach, the behavioral changes are measured relative to what the 
presumed behavior would have been “but for” the imposition of the experimental tolls.  We 
wished to facilitate measurement of arc elasticities and to avoid the econometric hazards of 
endogenous right-hand-side (RHS) or “independent” variables.  Thus, the experimental toll 
treatment is the toll that would have been paid (computed using control period behavior), but for 
their response to the experiment.  That is, the toll actually paid (which is a variable that is 
endogenous to the experiment), is not used as a RHS variable, but, in fact, studied as an 
impact or dependent variable. 

The general econometric formulation of the impact equations follows from specification of a 
general behavioral relationship, and its transformation into an experimental minus control, 
impact formulation: 

conditions control minus alexperiment

behavior control minus alexperiment

a vector of measures of traveler and travel cost indicators 
Hxpected to influence behavior

per week  toursofnumber  e.g., behavior,  travelof measure a
:where
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This general formulation is not a constant-elasticity model.  However, the arc elasticities (i.e., 
the elasticity measured at variable means) can be calculated.  Assume, for the sake of this 
discussion, that there is only one RHS variable comprising the X-vector, say, the generalized 
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cost of travel.  Once the difference model is estimated on the data, the elasticity of Y with 
respect to X can be calculated as follows: 
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The implied elasticity is dependent upon the estimated coefficient, and the values of X and Y 
used to solve the elasticity formulation.  In the presentation above, it is assumed that the 
control period values are used; alternatively, the experimental equilibrium values can be used.  
The implied elasticity will vary slightly with the values employed.   

The actual empirical formulation was elaborated to permit traveler characteristics to 
influence the computed elasticity.  This results in the general formulation: 
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This formulation allows the elasticity of Y to be measured with respect to generalized costs, 
G, and tolls, P, once the delta formulation is estimated using sample data.  The computation 
of these elasticities proceeds as follows: 
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where
b =  the estimated value of �0 + �1Hi( )  

Because there is, technically, a zero control period toll, the toll elasticity measure can be 
measured only at the equilibrium toll, not in the control period.  However, the general 
implication of these computations is that the elasticity of Y with respect to tolls, P, will be 
lower (in absolute value) than the elasticity with respect to generalized cost.  Specifically, the 
elasticity will be different by a proportion approximately equal to the ratio of tolls as a share 
of total, generalized cost in the final equilibrium. Separate econometric exercises were 
performed that suppressed the non-toll deltas in generalized cost.  Since, the only realm for 
exogenous change in generalized costs (other than tolls) is the inadvertent “experimental” 
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cost of travel.  Once the difference model is estimated on the data, the elasticity of Y with 
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cost of travel.  Once the difference model is estimated on the data, the elasticity of Y with 
respect to X can be calculated as follows: 
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G, and tolls, P, once the delta formulation is estimated using sample data.  The computation 
of these elasticities proceeds as follows: 
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G = bGc Yc
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� � b �P Gc( ) Gc Yc( )

where
b =  the estimated value of �0 + �1Hi( )  

Because there is, technically, a zero control period toll, the toll elasticity measure can be 
measured only at the equilibrium toll, not in the control period.  However, the general 
implication of these computations is that the elasticity of Y with respect to tolls, P, will be 
lower (in absolute value) than the elasticity with respect to generalized cost.  Specifically, the 
elasticity will be different by a proportion approximately equal to the ratio of tolls as a share 
of total, generalized cost in the final equilibrium. Separate econometric exercises were 
performed that suppressed the non-toll deltas in generalized cost.  Since, the only realm for 
exogenous change in generalized costs (other than tolls) is the inadvertent “experimental” 
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FYPHFOPVT�DIBOHF�JO�HFOFSBMJ[FE�DPTUT�	PUIFS�
UIBO�UPMMT
�JT�UIF�JOBEWFSUFOU�iFYQFSJNFOUBMw�FGGFDU�
JOUSPEVDFE�CZ�DIBOHJOH�	NBSLFU
�GVFM�DPTUT
�UPMM�
elasticities also could be measured directly by 
suppressing these other exogenous effects. In 
FJUIFS�DBTF
�UIF�NPTU�NFBOJOHGVM�FMBTUJDJUZ�JT�UIF�
HFOFSBMJ[FE�DPTU�CBTFE�FMBTUJDJUZ�CFDBVTF�PG�
the theoretical and empirical issues surrounding 
the measurement of toll elasticities directly. The 
EJTDVTTJPO�UIBU�GPMMPXT�EFTDSJCFT�UIF�WBSJBCMFT�
employed in the econometric exercises.

DEPENDENT VARIABLES
"MM�USJQ�SFDPSET�XFSF�BTTPDJBUFE�XJUI�POF�WFIJDMF�
BOE�FBDI�QBSUJDJQBOU�IPVTFIPME�XBT�BTTPDJBUFE�
XJUI�POF�PG�NPSF�WFIJDMFT
�BOE�BMM�USJQT�MJOLFE�UP�
B�XPSL�MPDBUJPO�XFSF�BTTPDJBUFE�XJUI�B�XPSLJOH�
IPVTFIPME�NFNCFS��"T�B�SFTVMU
�SFHSFTTJPO�
NPEFMT�XFSF�EFWFMPQFE�UP�FYQMBJO�IPVTFIPME
�
WFIJDMF
�BOE�XPSLFS�EFNBOE�SFTQPOTF�UP�UPMMT��
5SJQ�EBUB�GPS�IPVTFIPMET
�WFIJDMFT
�PS�XPSLFST�
XBT�BTTFNCMFE�JOUP�XFFLMZ�NFBTVSFT�PG�USJQ�
NBLJOH�CFIBWJPS
�TVDI�BT�UIF�OVNCFS�PG�UPVST�
	QFS�UPVS�UZQF
�NBEF�FBDI�XFFL�PG�UIF�TUVEZ��
5IFTF�NFBTVSFT�PG�USBWFM�EFNBOE�XFSF�UIF�
EFQFOEFOU�WBSJBCMFT�JO�UIF�MJOFBS�NPEFMJOH��"�
UBCMF�GPMMPXT�	Exhibit A.1
�XJUI�NFBO�WBMVFT�PG�
UIFTF�EJNFOTJPOT�PG�EFNBOE�BU�UIF�IPVTFIPME�
MFWFM�GPS�UIF�EBUB�DPMMFDUFE�EVSJOH�UIF�QSPKFDU�T�
OPO�UPMMFE�DPOUSPM�QFSJPE��

5IF�EFQFOEFOU�WBSJBCMFT�JODMVEFE��

 ඵ Number of Tours

 ඵ Tour Distance 

 ඵ 5PVS�%SJWF�5JNF�

 ඵ Trip Segments 

 ඵ Tour Tolled Distance 

 ඵ 5PVS�4UBSU�5JNF
�BOE�

 ඵ Tolls Paid 
5IF�UBCMF�EJTQMBZT�NFBO�WBMVFT�GPS�EFQFOEFOU�
WBSJBCMFT�PO�B�QFS�UPVS�CBTJT�	XIJDI�BJET�JOUVJUJWF�
JOUFSQSFUBUJPO

�XIJMF�UIF�JNQBDU�NPEFMT�UIBU�
GPMMPX�FYQMBJO�DIBOHFT�JO�UIF�EFNBOE�WBSJBCMFT�
PO�B�QFS�XFFL�CBTJT�	XFFLMZ�NFBTVSFT�QSPEVDFE�
UIF�NPTU�TUBCMF�NPEFMT
�

EXPLANATORY VARIABLES
5IF�5SBGmD�$IPJDFT�4UVEZ�XBT�QSJNBSJMZ�B�
TUVEZ�PG�UIF�CFIBWJPS�PG�ESJWFST�JO�SFTQPOTF�UP�
QBZJOH�UPMMT�GPS�UIF�VTF�PG�UIF�SPBE�OFUXPSL��*U�
GPMMPXT�UIBU�UIF�QSJNBSZ�FYQMBOBUPSZ�GBDUPS�JO�
UIF�NPEFMJOH�PG�USBWFM�EFNBOE�CFIBWJPS�XBT�
delta general costs
�XIJDI�JT�B�NFBTVSF�PG�
the incremental change in the cost of the tour 
CFUXFFO�UIF�DPOUSPM�BOE�FYQFSJNFOUBM�QFSJPE��
Delta general costs is composed of the toll cost 
that would be assessed on the typical tour route 
taken by each household during the control 

Household Mean Values of Dependent Variables (Control Period)
Variable Home-to-Work Work-to-Home Home-to-Home Work-to-Work All Tours
Tours Per Week 4.46 4.46 9.04 2.26 18.65
Tour Distance 11.99 13.78 11.74 5.15 11.31
Tour Drive Time 23.28 30.10 27.03 13.13 25.26
Trip Segments Per Tour 1.08 1.40 2.19 1.42 1.71
Tour Tolled Miles 9.17 10.56 8.12 3.55 8.28
Tour Tolled Cents Paid 235.73 282.43 122.01 53.71 171.40
Tour Start Time 8.65 16.54 14.37 12.78 13.38

Vehicle Mean Values of Dependent Variables (Control Period)
Variable Home-to-Work Work-to-Home Home-to-Home Work-to-Work All Tours
Tours Per Week 2.51 2.54 6.07 0.92 11.96
Tour Distance 11.84 13.63 11.33 5.68 11.46
Tour Drive Time 23.54 30.20 25.97 14.81 25.05
Trip Segments Per Tour 1.27 1.68 2.27 1.71 1.72
Tour Tolled Miles 9.02 10.34 7.85 4.10 8.41
Tour Tolled Cents Paid 221.87 265.23 119.93 64.93 185.19
Tour Start Time 9.02 16.30 14.39 12.77 13.34

Workplace Mean Values of Dependent Variables (Control Period)
Variable Home-to-Work Work-to-Home Home-to-Home Work-to-Work All Tours
Tours Per Week 3.49 3.54 NA 1.32 NA
Tour Distance 12.11 13.86 NA 5.93 NA
Tour Drive Time 24.08 30.63 NA 15.15 NA
Trip Segments Per Tour 1.28 1.60 NA 1.72 NA
Tour Tolled Miles 9.32 10.73 NA 4.27 NA
Tour Tolled Cents Paid 229.37 281.29 NA 71.54 NA
Tour Start Time 8.94 16.49 NA 12.74 NA

([KLELW�$����0HDQ�9DOXHV�IRU�'HSHQGHQW�9DULDEOHV
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QFSJPE�	CVU�GPS�JU�CFJOH�UIF�DPOUSPM�QFSJPE
�QMVT�
an estimate of the incremental change in the 
WFIJDMF�PQFSBUJOH�DPTU�CFUXFFO�UIF�DPOUSPM�
and experimental period.4 Other important 
FYQMBOBUPSZ�FMFNFOUT�UIBU�XFSF�JODMVEFE�JO�
UIF�NPEFMJOH�XFSF�IPVTFIPME�JODPNF
�UIF�
OVNCFS�PG�ESJWFST�JO�UIF�IPVTFIPME
�EVNNZ�
WBSJBCMF�GPS�TVNNFS�XFFLT
�NFBTVSFT�PG�USBOTJU�
BDDFTTJCJMJUZ�GPS�FBDI�IPVTFIPME�	EFTDSJCFE�JO�
NPSF�EFUBJM�BCPWF

�BOE�B�EVNNZ�WBSJBCMF�GPS�
households that exhibited highly anomalous 
CFIBWJPS�JO�SFTQPOTF�UP�UIF�UPMM�iUSFBUNFOUw�	BMTP�
EFTDSJCFE�NPSF�BCPWF
��"MTP�JODMVEFE�XFSF�
JOUFSBDUJPO�UFSNT�XIFSF�UIF�IPVTFIPME�EVNNZ�
XBT�JOUFSBDUFE�XJUI�PUIFS�QSJNBSZ�FYQMBOBUPSZ�
WBSJBCMFT��#FMPX�JT�B�UBCMF�XJUI�NFBO�WBMVFT�GPS�
FYQMBOBUPSZ�WBSJBCMFT�GPS�FBDI�PG�UISFF�MFWFMT�PG�
BOBMZTJT�GPDVTFE�PO�UIF�IPVTFIPME
�UIF�WFIJDMFT
�
BOE�XPSLFST�SFTQFDUJWFMZ��*O�FBDI�DBTF�NFBO�
WBMVFT�BSF�QSPWJEFE�GPS�FBDI�UPVS�QVSQPTF�
	Exhibit A.2
��

SHORT-RUN PRICE ELASTICITIES OF 
DEMAND 
1SJNBSZ�mOEJOHT�GSPN�UIF�TUVEZ�SFDPSE�UIF�
NBHOJUVEF�PG�UIF�TIPSU�SVO�USBWFM�CFIBWJPS�
SFTQPOTF�UP�UPMMT
�BDSPTT�B�CSPBE�SBOHF�PG�
CFIBWJPSBM�EJNFOTJPOT��4IPSU�SVO�FMBTUJDJUJFT�PG�
EFNBOE�XFSF�FTUJNBUFE�GPS�NPEFMT�FYQMBJOJOH�
IPVTFIPME
�WFIJDMF
�BOE�XPSLFS�CFIBWJPS�
JOEFQFOEFOUMZ��.PEFMT�XFSF�FTUJNBUFE�
FYQMBJOJOH�CFIBWJPS�JO�SFHBSE�UP�DIBOHFT�JO�
HFOFSBMJ[FE�DPTUT�PG�USBWFM�BOE�BSF�SFQPSUFE�
in regard to the changes in toll costs. As 
TUBUFE�QSFWJPVTMZ�UIF�FMBTUJDJUJFT�XJUI�SFHBSE�
UP�HFOFSBMJ[FE�DPTUT�BSF�UIF�NPTU�NFBOJOHGVM��
)PXFWFS�UIF�FMBTUJDJUJFT�XJUI�SFHBSE�UP�UPMM�

DPTUT�	JMMVTUSBUFE�JO�UBCMFT�BOE�mHVSFT�CFMPX
�
NBZ�CF�NPSF�JOUVJUJWFMZ�VOEFSTUPPE�BT�UIFZ�
can be interpreted as direct estimates of the 
BDUVBM�NBHOJUVEF�PG�DIBOHFT�JO�CFIBWJPS��*O�
PUIFS�XPSET
�JG�UIF�FMBTUJDJUZ�PG�UPVS�EJTUBODF�
JT�SFQPSUFE�BT�����
�UIJT�DBO�CF�UIPVHIU�PG�BT�
estimating a reduction in tour distances of 12 
QFSDFOU�BDSPTT�UIF�TBNQMF�PG�IPVTFIPMET��"MTP
�
none of the elasticities need to be factored 
UPHFUIFS�UP�JOUFSQSFU�mOEJOHT
�UIFZ�DBO�CF�
UIPVHIU�PG�BT�UPUBM�EFSJWBUJWFT��5IF�NPEFMT�XFSF�
EFWFMPQFE�JO�TVDI�B�XBZ�BT�UP�FBTF�UIF�QSPDFTT�

of making sense of the direct results of the 
analysis.

Household, Vehicle, and Workplace Models

"OBMZTJT�PG�UIF�JNQBDU�PG�UPMMJOH�PO�ESJWJOH�
CFIBWJPST�XBT�DPOEVDUFE�GSPN�UISFF�TFQBSBUF�
QFSTQFDUJWFT��UIF�IPVTFIPME
�UIF�WFIJDMF�BOE�
UIF�XPSLQMBDF��5IF�SFBTPO�GPS�DPOEVDUJOH�UIF�
BOBMZTJT�GSPN�UIF�EJGGFSFOU�QFSTQFDUJWFT�XBT�UP�
FYBNJOF�UIF�FYUFOU�UP�XIJDI�CFIBWJPST�EJGGFSFE�
VOEFS�EJGGFSFOU�VOJUT�PG�PCTFSWBUJPO��8F�DPOTJEFS�
UIF�IPVTFIPME�UP�CF�UIF�CBTFMJOF�QFSTQFDUJWF�

Household Mean Values of Explanatory Variables
Variable Home-to-Work Work-to-Home Home-to-Home Work-to-Work All Tours
Toll Costs 233               278               121               66                171               
Dum HH 0.327            0.327            0.327            0.327            0.292            
Dum HH * Delta Toll Costs 73                87                36                22                44                
Transit Access * Delta Toll Costs 83                105               46                22                67                
HH Income * Delta Toll Costs 19,376,925   23,002,583   9,430,299     5,159,637     13,259,877   
HH Drivers * Delta Toll Costs 396               468               199               108               275               
Summer Dummy 0.275            0.275            0.275            0.275            0.275            

Vehicle Mean Values of Explanatory Variables
Variable Home-to-Work Work-to-Home Home-to-Home Work-to-Work All Tours
Toll Costs 222               265               120               65                185               
Dum HH 0.353            0.247            0.352            0.322            0.296            
Dum HH * Delta Toll Costs 83                70                36                10                52                
Transit Access * Delta Toll Costs 70                89                40                21                62                
HH Income * Delta Toll Costs 20,313,347   24,006,097   10,081,247   5,596,941     16,090,817   
HH Drivers * Delta Toll Costs 412               486               217               113               330               
Summer Dummy 0.275            0.275            0.275            0.275            0.275            

Workplace Mean Values of Explanatory Variables
Variable Home-to-Work Work-to-Home Home-to-Home Work-to-Work All Tours
Toll Costs 229               281               NA 72                NA
Dum HH 0.396            0.266            NA 0.396            NA
Dum HH * Delta Toll Costs 90                75                NA 31                NA
Transit Access * Delta Toll Costs 10                12                NA 3                  NA
HH Income * Delta Toll Costs 20,345,065   24,686,856   NA 5,931,561     NA
HH Drivers * Delta Toll Costs 412               508               NA 117               NA
Summer Dummy 0.269            0.269            NA 0.269            NA

([KLELW�$����0HDQ�9DOXHV�IRU�([SODQDWRU\�9DULDEOHV

4The incremental change in vehicle operating cost in was calculated as the difference in the average gasoline price per gallon during week t of experimental period and the average price per gallon during the 
control period multiplied by 0.05 (the inverse of 20 miles per gallon) multiplied by the average control period tour length in miles. 
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PG�UIF�(14�TUVEZ�BT�JU�JT�HFOFSBMMZ�WJFXFE�BT�UIF�EFDJTJPO�NBLJOH�VOJU�
CZ�FDPOPNJTUT�BOE�JU�GPSNT�UIF�CBTJT�PG�PCTFSWBUJPO�JO�UIF�(14�TUVEZ��
The Household models are based on the GPS data aggregated to the 
IPVTFIPME�MFWFM��"MM�WFIJDMF�UPVST�SFHBSEMFTT�PG�ESJWFS�PSJHJOBUJOH�GSPN�
PS�DPODMVEJOH�BU�UIF�IPVTFIPME�BSF�BHHSFHBUFE�CZ�QVSQPTF�	F�H��IPNF�
UP�XPSL
�JO�UIF�IPVTFIPME�UPVST��5IF�EFCJU�BDDPVOUT�GSPN�XIJDI�UPMMT�XFSF�
QBJE�XFSF�TFU�VQ�GPS�IPVTFIPMET
�OPU�GPS�JOEJWJEVBM�ESJWFST
�UIVT�EFDJTJPOT�
BGGFDUJOH�UIF�BDDPVOUT�XFSF�NBEF�BU�UIF�IPVTFIPME�MFWFM��

"OBMZTJT�XBT�BMTP�DPOEVDUFE�GSPN�UIF�QFSTQFDUJWF�PG�UIF�JOEJWJEVBM�WFIJDMF
�
XIJDI�NBZ�CF�SFHBSEFE�BT�BO�JNQFSGFDU�QSPYZ�GPS�UIF�JOEJWJEVBM�ESJWFS�
imperfect because residents of a household often share the use of one or 
NPSF�WFIJDMFT��/FWFSUIFMFTT
�UIF�WFIJDMF�QFSTQFDUJWF�BMMPXT�GPS�FYBNJOBUJPO�
PG�DIBOHFT�JO�ESJWJOH�CFIBWJPS�BT�JU�BGGFDUT�DIPJDFT�BTTPDJBUFE�XJUI�
ESJWJOH�UIF�JOEJWJEVBM�WFIJDMF�5�5IF�EJTUJODUJPO�CFUXFFO�UIF�IPVTFIPME�BOE�
WFIJDMF�QFSTQFDUJWFT�JT�TVCUMF�BOE�JT�MBSHFMZ�BO�JTTVF�PG�BHHSFHBUJPO�	J�F�
�
IPVTFIPME�MFWFM�EBUB�SFQSFTFOUT�UIF�BHHSFHBUJPO�PG�WFIJDMF�MFWFM�EBUB

�CVU�
XF�XFSF�JOUFSFTUFE�JO�UFTUJOH�UIF�B�QSJPSJ�BTTVNQUJPO�UIBU�UIF�FMBTUJDJUZ�PG�
ESJWJOH�CFIBWJPS�XPVME�CF�HSFBUFS�BU�UIF�WFIJDMF�MFWFM�UIBO�BU�UIF�IPVTFIPME�
MFWFM��5IBU�JT
�IPVTFIPMET�XPVME�IBWF�HSFBUFS�BCJMJUZ�UP�BEKVTU�UIFJS�CFIBWJPS�
JO�SFTQPOTF�UP�UPMMJOH�CZ�BEKVTUJOH�UIFJS�VTF�PG�JOEJWJEVBM�WFIJDMFT�UIBO�CZ�
BEKVTUJOH�UIFJS�BHHSFHBUF�DPNNVUJOH�CFIBWJPS�6 
5IF�UIJSE�QFSTQFDUJWF�DPOTJEFSFE�JO�UIF�BOBMZTJT�XBT�UIF�XPSLQMBDF��5IF�
EBUB�HFOFSBUFE�JO�UIF�BOBMZTJT�EPFT�OPU�JOEJDBUF�EFmOJUJWFMZ�XIJDI�UPVST�
PSJHJOBUFE�PS�DPODMVEFE�BU�BO�BDUVBM�QMBDF�PG�XPSL�GPS�UIF�QBSUJDJQBOUT�
PG�UIF�TUVEZ��)PXFWFS
�CZ�TDSFFOJOH�UIF�EBUB�UISPVHI�B�OVNCFS�PG�mMUFST�
	F�H��QPJOU�UP�QPJOU�WFIJDMF�UPVST�UIBU�PDDVSSFE�PO�B�SPVUJOF�TDIFEVMF�BOE�
SFNBJOFE�BU�UIF�MPDBUJPO�GPS�B�TVGmDJFOU�BNPVOU�PG�UJNF

�XF�XFSF�BCMF�UP�
JTPMBUF�UIPTF�UPVST�UIBU�MJLFMZ�DPSSFTQPOEFE�XJUI�B�XPSLQMBDF��/FWFSUIFMFTT
�
TPNF�PG�UIF�UPVST�UIBU�XF�EFmOFE�BT�XPSLQMBDF�PSJFOUFE�XFSF�MJLFMZ�OPU�7 
'PS�FYBNQMF
�SPVUJOF�DPNNVUFT�CZ�TUVEFOUT�UP�TDIPPM�NBZ�CF�EFmOFE�
BT�XPSLQMBDF�UPVST�JO�PVS�BOBMZTJT
�BT�XPVME�SPVUJOF�UPVST�CZ�JOEJWJEVBMT�
UP�WPMVOUFFS�JO�B�TDIPPM
�DIVSDI
�TFOJPS�DFOUFS
�PS�PUIFS�GBDJMJUZ��'SPN�B�
QSBDUJDBM�QFSTQFDUJWF
�UIFTF�UPVST�BSF�TJNJMBS�FOPVHI�UP�B�XPSLQMBDF�
PSJFOUFE�UPVS�UP�CF�DPOTJEFSFE�BT�TVDI��"HBJO�UIF�EJTUJODUJPO�CFUXFFO�
BHHSFHBUJOH�UIF�(14�EBUB�BU�UIF�IPVTFIPME�PS�XPSLQMBDF�MFWFM�NBZ�TFFN�

BDBEFNJD
�CVU�XF�XFSF�JOUFSFTUFE�JO�UFTUJOH�UIF�B�QSJPSJ�BTTVNQUJPO�UIBU�
GSPN�UIF�FMBTUJDJUZ�PG�ESJWJOH�CFIBWJPS�XPVME�CF�TNBMMFS�BU�UIF�XPSLQMBDF�
MFWFM�UIBO�BU�FJUIFS�UIF�IPVTFIPME�PS�WFIJDMF�MFWFM��5IBU�JT
�IPVTFIPMET�NBZ�
TIJGU�CFUXFFO�WFIJDMFT�BOE�NBZ�DIPPTF�UP�DBSQPPM�JO�PSEFS�UP�TBWF�PO�UPMMT
�
CVU�UIFZ�IBWF�MFTT�EJTDSFUJPO�SFHBSEJOH�UIF�EFDJTJPO�UP�DPNNVUF�BOE�UIF�
UJNJOH�PG�UIF�DPNNVUF�UP�UIFJS�XPSLQMBDF��

*NQBDU�NPEFM�SFTVMUT�BSF�QSFTFOUFE�CFMPX�GPS�BMM�EFQFOEFOU�WBSJBCMFT�
except Tour Start Time Per Week and Tolls Paid Per Week. Tour start time 
analysis using logit model estimation is described later in the report as 
UIFTF�NPEFMT�QSPEVDF�mOEJOHT�UIBU�BSF�FBTJFS�UP�JOUFSQSFU�UIBO�UIF�JNQBDU�
NPEFMT�UIBU�GPDVT�PO�UIF�BCTPMVUF�WBMVF�PG�UIF�UPVS�TUBSU�UJNF�BEKVTUNFOUT��
"OE�UIF�FYQMBOBUJPO�PG�UPMMT�QBJE�JT�MJLFXJTF�EJTDVTTFE�JOEFQFOEFOUMZ�TJODF�
these models are distinct from the other measures of demand in that tolls 
paid is a measure of aggregate demand response to the experimental 
tolls. Exhibit A.3�BCPWF�EJTQMBZT�IPVTFIPME�BOE�WFIJDMF�MFWFM�EFNBOE�
FMBTUJDJUJFT�GPS�BMM�UPVST
�GPMMPXFE�CZ�mHVSFT�EJTQMBZJOH�IPVTFIPME
�WFIJDMF�
BOE�XPSLQMBDF�FMBTUJDJUJFT�GPS�IPNF�UP�XPSL
�XPSL�UP�IPNF�BOE�IPNF�UP�
home tours.

5Because the GPS data were collected at the vehicle level, it is the most disaggregate of the three perspectives.
6For example, members of a household could carpool, thus reducing the use of one or more vehicles while still engaging in their necessary commutes. 
7Our screening procedures also likely left out workplace oriented commutes, such as those to workplaces that shift on a frequent basis (e.g. construction workers shifting between job sites or ending one job and 
beginning another).
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8IFO�NFBTVSFE�BDSPTT�BMM�UZQFT�PG�USBWFM�QVSQPTFT
�BOE�BMM�TUVEZ�
QBSUJDJQBOU�IPVTFIPMET�	PS�WFIJDMFT

�UIF�UPMM�QPMJDZ�VTFE�JO�UIF�TUVEZ�
SFTVMUFE�JO�B�OVNCFS�PG�JNQPSUBOU�DIBOHFT�JO�BHHSFHBUF�USBWFM�EFNBOE��
These included:

 ඵ ���	BOE����
�SFEVDUJPO�JO�BMM�WFIJDMF�UPVST�	UPVST�QFS�XFFL


 ඵ ����	BOE�����SFEVDUJPO�JO�WFIJDMF�NJMFT�USBWFMFE�	NJMFT�QFS�XFFL


 ඵ ���	BOE����
�SFEVDUJPO�JO�UPVS�ESJWF�UJNF�	NJOVUFT�PG�ESJWJOH�QFS�XFFL


 ඵ ���	BOE����
�SFEVDUJPO�JO�UPVS�TFHNFOUT�	TFHNFOUT�PG�UPVST�QFS�XFFL


 ඵ ����	BOE����
�SFEVDUJPO�JO�NJMFT�ESJWFO�PO�UPMMFE�SPBET�	UPMMFE�NJMFT�
QFS�XFFL


5IF�QBSUJDJQBUJOH�IPVTFIPMET�BMUFSFE�UIF�OBUVSF�BOE�BNPVOU�PG�WFIJDMF�VTF�
JO�SFTQPOTF�UP�FYQFSJNFO�UBM�UPMMT�UIBU�JODSFBTFE�UIF�DPTUT�PG�USBWFM�CVU�EJE�
OPU�SFTVMU�JO�JNQSPWFE�USBWFM�UJNFT��5P�EFNPOTUSBUF�UIF�GVMM�DPOTFRVFODFT�
PG�UIF�WBSJBCMF�UPMM�QPMJDZ�UIF�TUVEZ�OFFEFE�UP�FTUJNBUF�B�OFX�EFNBOE�BOE�
TVQQMZ�FRVJMJCSJVN��

5IF�TQFDJmD�FGGFDUT�PO�JOEJWJEVBM�UPVS�UZQFT�	IPNF�UP�XPSL
�XPSL�UP�IPNF
�
BOE�IPNF�UP�IPNF
�XFSF�CPUI�IJHIFS�BOE�MPXFS�UIBO�UIFTF�BHHSFHBUF�
FGGFDUT
�BT�EJTQMBZFE�JO�Exhibit A.4 through &YICJU�"��. 
"OBMZTJT�PG�UIF�EBUB�SFWFBMFE�JNQPSUBOU�DIBOHFT�JO�IPVTFIPME�ESJWJOH�
QBUUFSOT�UIBU�DPVME�TJHOJmDBOUMZ�SFEVDF�DPOHFTUJPO�JG�WBSJBCMF�UPMMJOH�XFSF�
JNQMFNFOUFE�XJUIJO�B�SFHJPOBM�SPBE�OFUXPSL��.BOZ�IPVTFIPMET�NBEF�
OPUBCMF�DIBOHFT�JO�UIFJS�USBWFM�QSBDUJDFT��)PVTFIPMET�UIBU�NPEJmFE�UIFJS�
USBWFM�EJE�TP�JO�NBOZ�EJGGFSFOU�XBZT��UBLJOH�GFXFS�BOE�TIPSUFS�WFIJDMF�USJQT
�
DIPPTJOH�BMUFSOBUF�SPVUFT�BOE�UJNFT�PG�USBWFM
�PS�MJOL�JOH�USJQT�UPHFUIFS�
UP�SFEVDF�WFIJDMF�VTF�BMUPHFUIFS��4PNF�IPVTFIPMET�BMUFSFE�UIFJS�SPVUJOF�
USBWFM�QSBDUJDFT�	TVDI�BT�IPX�UIFZ�NPWFE�CFUXFFO�IPNF�BOE�XPSL
��PUIFS�
IPVTFIPMET�NBEF�DIBOHFT�XIFO�UIFZ�DPVME
�JO�NPSF�JSSFHVMBS�XBZT�PWFS�
UIF�DPVSTF�PG�EBJMZ�FWFOUT��4PNF�QBSUJDJQBOUT�SFQPSU�UIBU�UIFTF�DIBOHFT�
IBWF�QFS�TJTUFE�CFZPOE�UIF�FOE�PG�UIF�TUVEZ��0UIFS�IPVTFIPMET�BQQFBS�
UP�IBWF�IBE�WFSZ�MJNJUFE�PQQPSUVOJUJFT
�JO�UIF�TIPSU�SVO
�UP�BWPJE�VTJOH�IJHI�
EFNBOE�SPBET�EVSJOH�QFBL�USBWFM�UJNFT��0O�BWFSBHF
�EFNBOE�SFTQPOTF�
NFBTVSFE�CZ�IPVTFIPMET�JT�MFTT�QSPOPVODFE�UIBO�XIFO�NFBTVSFE�CZ�
JOEJWJEVBM�WFIJDMFT��"T�FYQFDUFE
�IPVTFIPMET�IBWF�UIF�BCJMJUZ�UP�JOUFHSBUF�
USBWFM�QMBOOJOH�BDSPTT�WFIJDMFT�PS�JOEJWJEVBM�IPVTFIPME�NFNCFST��%FNBOE�
SFTQPOTF�JT�MFTT�QSPOPVODFE�BT�JODPNF�JODSFBTFT
�BT�EFNPOTUSBUFE�
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UISPVHI�BO�FYBNJOBUJPO�PG�UIF�TJHO�PG�UIF�DPFGmDJFOUT�GPS�JODPNF��"OE�UIF�
XPSLQMBDF�NPEFMT�UIBU�DPOUBJO�B�NFBTVSF�PG�USBOTJU�WJBCJMJUZ8 matched to the 
TQFDJmD�PSJHJO�BOE�EFTUJOBUJPO�MPDBUJPOT�GPS�XPSL�SFMBUFE�UPVST�EFNPOTUSBUFT�
UIBU�B�IJHIFS�RVBMJUZ�PG�UIF�USBOTJU�BMUFSOBUJWFT�UP�ESJWJOH�JT�NPEFTUMZ�
BTTPDJBUFE�XJUI�B�MBSHFS�QSJDF�FMBTUJDJUZ�PG�EFNBOE�GPS�WFIJDMF�VTF��Exhibit 
A.7�EJTQMBZT�UIF�JOnVFODF�UIBU�UIF�BWBJMBCJMJUZ�PG�RVBMJUZ�USBOTJU�PQUJPOT�IBT�
VQPO�UIF�)PNF�UP�8PSL�UPVS�UPMM�FMBTUJDJUZ�PG�UPVST�UBLFO�QFS�XFFL��&BDI�
TUVEZ�XPSL�UPVS�XBT�SBOLFE�GPS�UIF�RVBMJUZ�PG�USBOTJU�TFSWJDFT�BWBJMBCMF�
CFUXFFO�IPNF�BOE�XPSL�MPDBUJPOT��5IF�UPMM�FMBTUJDJUZ�PG�UPVST�GPS�UIF�)PNF�
UP�8PSL�UPVS�NFBTVSFE�BDSPTT�BMM�XPSLQMBDF�MPDBUJPOT�XBT�BQQSPYJNBUFMZ�
�������5IJT�WBMVF�EJE�OPU�DIBOHF�OPUBCMZ�PWFS�NPTU�PG�UIF�EJTUSJCVUJPO�PG�
NFBTVSFT�PG�XPSLFS�T�USBOTJU�WJBCJMJUZ��'PS�UIF�XPSLFST�XJUI�UIF�CFTU�USBOTJU�
TFSWJDF�PQUJPOT�	BCPWF�UIF���UI�QFSDFOUJMF
�UIF�UPVS�SFTQPOTF�	FGGFDU�PO�UIF�
OVNCFS�PG�WFIJDMF�UPVST�QFS�XFFL
�JODSFBTFE�UP�BT�NVDI�BT��������$VSSFOU�
USBOTJU�TFSWJDF�PQUJPOT�BQQFBS�UP�QSPWJEF�POMZ�B�TNBMM�EFHSFF�PG�PQQPSUVOJUZ�
UP�BWPJE�QBZJOH�UPMMT�JO�BMM�CVU�UIF�NPTU�USBOTJU�iGSJFOEMZw�PG�DJSDVNTUBODFT�

TOUR START TIME RESPONSE
*O�BEEJUJPO�UP�UIF�CFIBWJPSBM�SFTQPOTFT�EJTDVTTFE�BCPWF
�TUVEZ�QBSUJDJQBOUT�
DPVME�BMTP�SFTQPOE�UP�UPMMJOH�CZ�NPWJOH�UIF�TUBSU�UJNF�PG�UIFJS�UPVS�JOUP�B�
MPXFS�DPTU�UPMM�QFSJPE��8F�DPOTJEFSFE�UISFF�TUBUJTUJDBM�NPEFMJOH�GSBNFXPSLT�
UP�FYBNJOF�UIF�TUBSU�UJNF�SFTQPOTF�PG�TUVEZ�QBSUJDJQBOUT�

���0SEJOBSZ�-FBTU�4RVBSFT�	0-4
�NPEFM�CBTFE�PO�UIF�BCTPMVUF�WBMVF�
EJGGFSFODF�JO�TUBSU�UJNF�CFUXFFO�UIF�DPOUSPM�BOE�FYQFSJNFOUBM�QFSJPE�

2. Ordered probit analysis to examine the probability that participants 
DIPTF�POF�PG�UIF�UISFF�PQUJPOT�CFUXFFO�UIF�DPOUSPM�BOE�FYQFSJNFOUBM�
periods
B��.PWFE�UP�B�IJHIFS�UPMM�DPTU�QFSJPE�JO�FYQFSJNFOUBM�QFSJPE

C��3FNBJOFE�JO�UIF�TBNF�UPMM�DPTU�QFSJPE�JO�UIF�FYQFSJNFOUBM�� �
period
D��.PWFE�UP�B�MPXFS�UPMM�DPTU�QFSJPE�JO�UIF�FYQFSJNFOUBM�QFSJPE

���#JOPNJBM�MPHJU�BOBMZTJT�UP�FYBNJOF�UIF�TJNQMFS�RVFTUJPO��XIBU�JT�UIF�
QSPCBCJMJUZ�UIBU�B�QBSUJDJQBOU�XPVME�NPWF�UP�B�MPXFS�UPMM�DPTU�QFSJPE 

([KLELW�$����:RUNSODFH�6HQVLWLYLW\�WR�7ROO�&RVWV�E\�7RXU�3XUSRVH

([KLELW�$����,QÁXHQFH�RI�7UDQVLW�4XDOLW\�RQ�7ROO�(ODVWLFLW\�RI�
+RPH�WR�:RUN�7RXUV
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8Transit viability is measured as a ratio of transit generalized costs of travel and auto generalized costs of travel between each individual origin and destination zone pair. This ratio is then transformed into a scale 
factor between zero and one.
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*O�UIF�0-4�NPEFMJOH�BQQSPBDI
�XF�BOBMZ[FE�QBSUJDJQBOU�CFIBWJPS�JO�
B�NBOOFS�TJNJMBS�UP�UIF�BOBMZTJT�PG�UIF�PUIFS�CFIBWJPSBM�SFTQPOTFT��
8F�DPNQBSFE�UIF�BWFSBHF�XFFLMZ�TUBSU�UJNF�GPS�FBDI�UPVS�UZQF�JO�UIF�
FYQFSJNFOUBM�QFSJPE�UP�UIF�DPSSFTQPOEJOH�BWFSBHF�TUBSU�UJNF�JO�UIF�DPOUSPM�
QFSJPE��5IF�BCTPMVUF�WBMVF�PG�UIF�EJGGFSFODF�JO�UIF�TUBSU�UJNF�JO�NJOVUFT�
XBT�SFHSFTTFE�PO�UIF�TBNF�FYQMBOBUPSZ�WBSJBCMFT�DPOTJEFSFE�JO�UIF�PUIFS�
CFIBWJPSBM�NPEFMT��"MUIPVHI�UIJT�XBT�BO�JOUVJUJWFMZ�BQQFBMJOH�BQQSPBDI�
	J�F�
�XF�EJEO�U�DBSF�JG�DPNNVUFST�CFHBO�UIFJS�DPNNVUF�FBSMJFS�PS�MBUFS
�XF�
POMZ�XBOUFE�UP�NFBTVSF�UIF�BCTPMVUF�WBMVF�PG�UIF�EJGGFSFODF�JO�TUBSUJOH�
UJNF

�UIJT�BQQSPBDI�IBE�B�DSJUJDBM�TIPSUDPNJOH��UIF�EFQFOEFOU�WBSJBCMF�JT�
DFOTPSFE�BU�[FSP�CFDBVTF�XF�NFBTVSFE�UIF�BCTPMVUF�WBMVF�PG�EJGGFSFODF�JO�
start time.9 
5IF�PSEFSFE�QSPCJU�NPEFMJOH�BQQSPBDI�XBT�DPOTJEFSFE�CFDBVTF�JU�
BMMPXFE�VT�UP�EJSFDUMZ�NPEFM�UIF�UISFF�QPTTJCMF�PSEFSFE�SFTQPOTFT�PG�
UIF�QBSUJDJQBOUT��NPWJOH�UP�B�IJHIFS�UPMM�DPTU�QFSJPE
�TUBZJOH�JO�UIF�TBNF�
UPMM�DPTU�QFSJPE
�PS�NPWJOH�UP�B�MPXFS�UPMM�DPTU�QFSJPE��5IF�SFTVMUT�PG�
UIFTF�NPEFMT�XFSF�SFBTPOBCMF�XJUI�SFTQFDU�UP�TJHO�BOE�TJHOJmDBODF�
PG�UIF�DPFGmDJFOUT
�IPXFWFS�UIF�SFTVMUT�IBWF�WFSZ�MJNJUFE�QSBDUJDBM�VTF��
'PS�FYBNQMF
�UIPVHI�XF�XFSF�BCMF�UP�TUBUJTUJDBMMZ�DPOmSN�UIF�B�QSJPSJ�
BTTVNQUJPO�UIBU�UIF�IJHIFS�UIF�iCVU�GPSw�UPMM�GBDFE�CZ�UIF�QBSUJDJQBOU
�UIF�
NPSF�MJLFMZ�UIFZ�BSF�UP�NPWF�UP�B�MPXFS�UPMM�DPTU�QFSJPE
�UIF�SFTVMUT�PG�UIF�
PSEFSFE�QSPCJU�NPEFM�EP�OPU�BMMPX�GPS�UIF�EFWFMPQNFOU�PG�CFIBWJPSBM�
elasticity estimates to apply outside of the model.
5IF�CJOPNJBM�MPHJU�NPEFM�XBT�DPOTJEFSFE�CFDBVTF�PG�UXP�LFZ�TUSFOHUIT��
'JSTU
�JU�QSPWJEFT�B�NPEFMJOH�GSBNFXPSL�UP�BEESFTT�UIF�TJNQMFS�BOE�NPSF�
SFMFWBOU�RVFTUJPO�iUP�XIBU�FYUFOU�EP�ESJWFST�SFTQPOE�UP�UPMMT�CZ�DIBOHJOH�
UIF�TUBSU�UJNF�PG�UIFJS�UPVS�UP�B�MPXFS�DPTU�QFSJPE w�5IJT�JT�UIF�SFMFWBOU�
FDPOPNJD�RVFTUJPO�BOE�POF�FBTJMZ�EFWFMPQFE�GSPN�UIF�(14�EBUB��4FDPOE
�
VTJOH�UIF�DPFGmDJFOUT�FTUJNBUFT�GSPN�UIF�MPHJU�SFHSFTTJPO�NPEFM
�JU�JT�B�
TJNQMF�NBUUFS�UP�FTUJNBUF�UIF�QSPCBCJMJUZ�UIBU�B�ESJWFS�XJMM�NPWF�UP�B�MPXFS�
UPMM�DPTU�QFSJPE�HJWFO�FJUIFS�UIF�EJGGFSFODF�JO�UPMM�DPTU�CFUXFFO�UIF�UXP�
QFSJPET�PS�UIF�UJNF�	JO�NJOVUFT
�UP�UIF�OFBSFTU�MPXFS�DPTU�UPMM�QFSJPE��

5IF�QSPCBCJMJUZ�PG�NPWJOH�UP�B�MPXFS�UPMM�DPTU�BT�B�GVODUJPO�PG�UIF�QSPYJNJUZ�
UP�UIF�OFBSFTU�MPXFS�DPTU�UPMM�QFSJPE�	HJWFO�UIF�TQFDJmD�UPMM�TUSVDUVSF�
FNQMPZFE�CZ�UIF�FYQFSJNFOU
�JT�EJTQMBZFE�JO�Exhibit A.8. If a study 
QBSUJDJQBOU�UZQJDBMMZ�NBEF�B�XPSL�USJQ�	EVSJOH�UIF�CBTFMJOF�OP�UPMMJOH�QBSU�PG�

UIF�QSPKFDU
�BU�B�QPJOU�JO�UIF�EBZ�UIBU�JT�XJUIJO����NJOVUFT�PG�B�MPXFS�UPMM�DPTU�
UJNF�QFSJPE
�UIFO�UIFSF�JT�B����QFSDFOU�QSPCBCJMJUZ�UIBU�EVSJOH�UIF�UPMMJOH�
QBSU�PG�UIF�QSPKFDU
�UIF�USJQ�XBT�NBEF�EVSJOH�UIF�MPXFS�UPMM�DPTU�UJNF�PG�EBZ��
5IJT�QSPCBCJMJUZ�ESPQQFE�UP����QFSDFOU�XIFO�UIF�USJQ�UZQJDBMMZ�PDDVSSFE�
XJUIJO����NJOVUFT�PG�UIF�MPXFS�UPMM�DPTU�UJNF�QFSJPE
�BOE�XBT�CFMPX���
QFSDFOU�XIFO�UIF�USJQ�XPVME�IBWF�PDDVSSFE�XJUIJO�����NJOVUFT�PG�B�MPXFS�
UPMM�DPTU�UJNF�QFSJPE��5IJT�JT�TUSPOH�FWJEFODF�PG�UJNF�TIJGUJOH�SFTQPOTF�UP�
UPMMT�XIFO�UIF�EFQBSUVSF�EFMBZT�OFDFTTBSZ�UP�BWPJE�TPNF�JODSFNFOU�PG�UPMM�
DPTUT�BSF�TNBMM��"�NPSF�mOFMZ�UJFSFE�UPMMJOH�TUSVDUVSF�	XJUI�TIPVMEFS�UPMMT�
EJG�GFSFOU�GSPN�UIF�QFBL�BOE�PGG�QFBL�QFSJPE
�UIBO�UIF�POF�VTFE�JO�UIF�
TUVEZ�XPVME�BGGPSE�PQQPSUVOJUJFT�UP�mOFMZ�UVOF�UIF�QFSGPSNBODF�PG�NBKPS�
road facilities.

ELASTICITY OF TOLLS PAID
*O�UIF�DPOUFYU�PG�B�UPMMJOH�FYQFSJNFOU
�UIF�UPMMT�BDUVBMMZ�QBJE�BSF�B�
CFIBWJPSBM�PVUDPNF�PG�UIF�FYQFSJNFOU��5IJT�CFIBWJPSBM�EJNFOTJPO�JT�PG�
JOUFSFTU�CFDBVTF�JU�NFBTVSFT�UIF�BCJMJUZ�PG�UIF�QBSUJDJQBOUT�UP�BWPJE�UIF�
OPNJOBM
�FYQFSJNFOUBM�UPMM�USFBUNFOU��*O�BEEJUJPO
�UIF�PCTFSWFE�XJMMJOHOFTT�
PG�QBSUJDJQBOUT�UP�USBWFM�TMPXFS�QBUIT�UP�SFEVDF�UPMM�FYQPTVSF�SFWFBMT�UIBU�
UIF�UPMMT�XFSF�BU�NFBOJOHGVM�MFWFMT�SFMBUJWF�UP�UIF�WBMVF�PG�UJNF��(PJOH�JOUP�
UIF�FYQFSJNFOU
�UPMMT�XFSF�TFU�VTJOH�WBMVF�PG�UJNF�JOGPSNBUJPO�GSPN�143$�T�
SFHJPOBM�USBWFM�NPEFM��)BE�UIFSF�CFFO�OP�SFTQPOTF�PG�UPMMT�QBJE�XJUI�

([KLELW�$����+RPH�WR�:RUN�3UREDELOLW\�RI�6KLIWLQJ�WR�/RZHU�7ROO�3HULRG

9OLS regression fails to account for the (zero) limit in the data. An alternative approach, to Tobit model, was considered. The Tobit regression model (see Green (1993) for more information on Tobit regression) 
accounts for the censoring problem inherent in some economic data, but was deemed to not be a practical alternative for these data.  
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SFHBSET�UP�CBTF�DBTF�FYQFSJNFOUBM�UPMM�MFWFMT
�
then the meaningfulness of the experimental 
UPMM�MFWFMT�NJHIU�IBWF�CFFO�DBMMFE�JOUP�RVFTUJPO��
5IF�mOEJOH�PG�B�IJHI�FMBTUJDJUZ�PG�UPMMT�QBJE�
XJUI�SFTQFDU�UP�UIF�FYQFSJNFOUBM�UPMM�USFBUNFOU�
DPOmSNT�UIBU�CFIBWJPS�JT�QMBTUJD�XJUI�SFTQFDU�UP�
UPMM�MFWFMT�

Interpretation of the measured elasticity of 
UPMMT�QBJE�XJUI�SFTQFDU�UP�UIF�FYQFSJNFOUBM�
UPMMT�PS�HFOFSBMJ[FE�DPTU�IBT�UP�CF�EPOF�
carefully. The measured elasticity of tolls paid 
JT�RVJUF�IJHI��5IFSF�JT�B�OBUVSBM�UFOEFODZ�UP�
JOUFSQSFU�UIJT�BT�NFBOJOH�UIBU�UPMMT�BT�B�OFX�
JODSFNFOU�UP�HFOFSBMJ[FE�DPTUT�PG�USBWFM�BSF�
FBTJMZ
�BOE�TJHOJmDBOUMZ
�BWPJEFE��)PXFWFS
�JU�
must be recalled that the experimental toll that 
DPOTUJUVUFT�UIF�SJHIU�IBOE�TJEF�WBSJBCMF�PG�UIF�
JNQBDU�SFHSFTTJPOT�JT�UIF�UPMM�QFS�UPVS�UIBU�XPVME�
CF�QBJE�VOEFS�UIF�UPVSJOH�DPOEJUJPOT�PCTFSWFE�
prior to the experiment. The left hand side 
WBSJBCMF
�IPXFWFS
�JT�UIF�XFFLMZ�UPUBM�RVBOUJUZ�
PG�UPMMT�QBJE��OPU�UIF�UPMM�QBJE�QFS�UPVS��5IF�
MBUUFS�DBO�CF�DPNQVUFE
�PG�DPVSTF
�CFDBVTF�
UIF�SFBDUJPO�PG�UIF�OVNCFS�PG�XFFLMZ�UPVST�BMTP�
JT�NFBTVSFE��)PXFWFS
�UIF�SFQPSUFE�FMBTUJDJUZ�
JT�CFUXFFO�B�QFS�UPVS�QSJDF
�BOE�B�QFS�XFFL�
RVBOUJUZ��*O�TVDI�B�TFUUJOH
�UIF�FMBTUJDJUZ�DPSSFDUMZ�
SFOEFST�UIF�SFTQPOTF
�CVU�CZ�OP�NFBOT�BSF�
QBSUJDJQBOUT�BCMF�UP�BWPJE�B�IJHI�QFSDFOUBHF�PG�
the toll charged per tour.
'SPN�UIF�QFSTQFDUJWF�PG�B�SFHJPOBM�
JNQMFNFOUBUJPO�PG�UPMM�QPMJDZ
�UIF�FMBTUJDJUJFT�PG�
UPMM�SFWFOVF�XJUI�SFTQFDU�UP�TUBUVUPSZ�UPMM�MFWFMT�
BMTP�JT�PG�JOUFSFTU��'SPN�B�TUBUJD�QFSTQFDUJWF
�JU�JT�
UFNQUJOH�UP�FTUJNBUF�UPMM�SFWFOVFT�CZ�BQQMZJOH�
UIF�TUBUVUPSZ�UPMM�MFWFMT�UP�FYJTUJOH�USJQ�PS�7.5�
RVBOUJUJFT��8IBU�UIF�IJHI�FMBTUJDJUJFT�NFBTVSFE�

JO�UIF�FYQFSJNFOU�SFWFBM�JT�UIBU�OPNJOBM�PS�TUBUJD�
UPMM�SFWFOVFT�BSF�IJHIFS�UIBO�UIPTF�UIBU�BDUVBMMZ�
XJMM�CF�SFWFBMFE�JO�UPMM�QBZJOH�CFIBWJPS��5IJT�JT�
BO�PCWJPVT�QPJOU
�PG�DPVSTF
�TJODF�XF�FYQFDU�
CFIBWJPS�UP�SFTQPOE�UP�UPMMT��)PXFWFS
�QPMJDZ�
NBLFST�DBO�VTF�UIFTF�FMBTUJDJUJFT�UP�RVJDLMZ�
EFUFSNJOF�UIF�SFWFOVF�QPUFOUJBM�PG�B�QBSUJDVMBS�
UPMM�QPMJDZ��5IBU�JT
�VTF�PG�UIFTF�NFBTVSFT�
QFSNJUT�B�TIPSU�IBOE�NFBOT�PG�SFOEFSJOH�UIF�
EZOBNJD�SFWFOVF�JNQMJDBUJPOT�PG�B�UPMM�XJUIPVU�
IBWJOH�UP�BSUJDVMBUF�UIF�GVMM�DPNQMFYJUZ�PG�UIF�
QBUI�UISPVHI�XIJDI�UPMMT�QBJE�BEKVTUT�UP�B�
OPNJOBM�UPMM�DIBOHF��&MBTUJDJUJFT�PG�UPMMT�QBJE�	CZ�
UPVS�QVSQPTF
�GPS�CPUI�IPVTFIPMET�BOE�WFIJDMFT�
are displayed in Exhibit A.9.
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APPENDIX B1-B: PRIVACY 
AND ROAD USE FEES
5P�CFUUFS�BTTFTT�UIF�JTTVFT�PG�QSJWBDZ�QPMJDZ�BOE�
OFUXPSL�SPBE�GFFT�JU�JT�FTTFOUJBM�UP�USZ�UP�BOTXFS�
B�GFX�CBTJD�RVFTUJPOT��'JSTU
�BSF�UIFSF�DMFBS�
FTUBCMJTIFE�SJHIUT�UP�QSJWBDZ �4FDPOE
�XIBU�
TQFDJmD�DPODFSOT�BSF�QSJWBDZ�BEWPDBUFT�MJLFMZ�
UP�IBWF�XJUI�B�(14�CBTFE�OFUXPSL�DIBSHJOH�
TZTUFN �5IJSE
�XIBU�TQFDJmD�JOGPSNBUJPO�BCPVU�
users is likely to collected and stored by such 
B�TZTUFN �'PVSUI
�XIBU�TUBOEBSET�GPS�QSJWBDZ�
protection might be helpful in the design of toll 
TZTUFN�QSJWBDZ�QSPUFDUJPOT �"MM�UIFTF�RVFTUJPOT�
BSF�EJTUJODU�GSPN�RVFTUJPOT�SFHBSEJOH�EBUB�
security. It is assumed that tolling data can 
CF�NBEF�SFBTPOBCMZ�TFDVSF
�CVU�UIBU�QSJWBDZ�
concerns may still persist.
8IJMF�DFSUBJO�$POTUJUVUJPOBM�QSPWJTJPOT�IBWF�
DPNF�UP�CF�SFGFSSFE�UP�BT�SJHIUT�PG�QSJWBDZ
�
UIFSF�JT�OP�DMBSJUZ�BT�UP�XIBU�UIF�SJHIU�UP�QSJWBDZ�
JT
�BT�HSBOUFE�VOEFS�UIF�6�4��$POTUJUVUJPO�
BOE�#JMM�PG�3JHIUT��"OE�DBTF�MBX�DPODFSOJOH�
XIBU�JT�QSJWBUF�BOE�XIBU�JT�OPU�QSJWBUF�JT�PGUFO�
GSBVHIU�XJUI�BNCJHVJUZ��5IF�'JSTU�"NFOENFOU�
protects speech and religious belief and can 
CF�DPOTUSVFE�UP�CF�B�QSPUFDUJPO�PG�UIF�QSJWBDZ�
of thoughts and beliefs. The Third Amendment 
QSPUFDUT�BHBJOTU�UIF�RVBSUFSJOH�PG�TPMEJFST�
EVSJOH�XBS�UJNF�BOE�JT�TFFO�BT�B�QSPUFDUJPO�PG�
UIF�QSJWBDZ�PG�UIF�IPNF��5IF�'PVSUI�"NFOENFOU�
protects against unreasonable searches and 
TFJ[VSFT
�BOE�NBZ�CF�TFFO�BT�B�QSPUFDUJPO�PG�UIF�
QSJWBDZ�PG�B�QFSTPO�BOE�UIFJS�QPTTFTTJPOT��

*O�HFOFSBM
�IPXFWFS
�XIBU�POF�EPFT�JO�B�QVCMJD�
TQBDF
�TVDI�BT�B�QVCMJD�SPBE�SJHIU�PG�XBZ�JT�OPU�

OFDFTTBSJMZ�DPOTJEFSFE�UP�CF�QSJWBUF��5IFSF�JT�
OP�DMFBS�FYQFDUBUJPO�PG�QSJWBDZ�XIJMF�POF�VTFT�
QVCMJD�SJHIUT�PG�XBZT��%BUB�TUPSFE�BOE�DPMMFDUFE�
BCPVU�JOEJWJEVBM�T�VTF�PG�SPBET�NBZ
�EFQFOEJOH�
VQPO�MPDBM�MBXT
�CF�QSPUFDUFE�JO�TPNF�NBOOFS�
BT�QSJWBUF�JOGPSNBUJPO��8IJMF�FTUBCMJTIJOH�QSJWBDZ�
BT�B�SJHIU�JO�UIF�DPOUFYU�PG�RVFTUJPOT�PG�SPBE�
tolling may be challenging; often there is a 
general public sentiment that such information 
JT
�JO�GBDU
�QSJWBUF�JOGPSNBUJPO�BOE�TIPVME�OPU�
VTFE�XJUIPVU�UIF�DPOTFOU�PG�UIF�JOEJWJEVBM�VTFST��

In 1995 the European Parliament passed 
%JSFDUJWF�������&$10
�PO�UIF�QSPUFDUJPO�PG�
JOEJWJEVBMT�XJUI�SFHBSE�UP�UIF�QSPDFTTJOH�PG�
QFSTPOBM�EBUB�BOE�PO�UIF�GSFF�NPWFNFOU�PG�
TVDI�EBUB��5IJT�%JSFDUJWF�JT�BO�FYBNQMF�PG�
TQFDJmD�EJSFDUJPO�PO�IPX�JOGPSNBUJPO�DPMMFDUFE�
CZ�HPWFSONFOUT�BCPVU�QSJWBUF�JOEJWJEVBMT�TIPVME�
be managed. 
5IF�NBJO�QSPWJTJPOT�PG�UIF�%JSFDUJWF�JODMVEF�
"SUJDMF��
�TUBUJOH�UIBU�.FNCFS�4UBUFT�TIBMM�
QSPWJEF�UIBU�QFSTPOBM�EBUB�NVTU�CF�

	B
�QSPDFTTFE�GBJSMZ�BOE�MBXGVMMZ�

	C
�DPMMFDUFE�GPS�TQFDJmFE
�FYQMJDJU�BOE�
legitimate purposes and not further 
QSPDFTTFE�JO�B�XBZ�JODPNQBUJCMF�XJUI�UIPTF�
purposes;
	D
�BEFRVBUF
�SFMFWBOU�BOE�OPU�FYDFTTJWF�JO�
SFMBUJPO�UP�UIF�QVSQPTFT�GPS�XIJDI�UIFZ�BSF�
collected and/or further processed;
	E
�BDDVSBUF�BOE
�XIFSF�OFDFTTBSZ
�LFQU�VQ�
to date; 
	F
�LFQU�JO�B�GPSN�XIJDI�QFSNJUT�JEFOUJmDBUJPO�
of data subjects for no longer than is 
OFDFTTBSZ�GPS�UIF�QVSQPTFT�GPS�XIJDI�UIF�

EBUB�XFSF�DPMMFDUFE�PS�GPS�XIJDI�UIFZ�BSF�
further processed. 

Article 7 lays out criteria for making data 
processing legitimate by indicating that Member 
4UBUFT�TIBMM�QSPWJEF�UIBU�QFSTPOBM�EBUB�NBZ�CF�
processed only if:

	B
�UIF�EBUB�TVCKFDU�IBT�VOBNCJHVPVTMZ�HJWFO�
his consent; or
	C
�QSPDFTTJOH�JT�OFDFTTBSZ�GPS�UIF�
QFSGPSNBODF�PG�B�DPOUSBDU�UP�XIJDI�UIF�EBUB�
subject is party or in order to take steps 
BU�UIF�SFRVFTU�PG�UIF�EBUB�TVCKFDU�QSJPS�UP�
entering into a contract; or
	D
�QSPDFTTJOH�JT�OFDFTTBSZ�GPS�DPNQMJBODF�
XJUI�B�MFHBM�PCMJHBUJPO�UP�XIJDI�UIF�DPOUSPMMFS�
is subject; or
	E
�QSPDFTTJOH�JT�OFDFTTBSZ�JO�PSEFS�UP�
QSPUFDU�UIF�WJUBM�JOUFSFTUT�PG�UIF�EBUB�TVCKFDU��PS

	F
�QSPDFTTJOH�JT�OFDFTTBSZ�GPS�UIF�
performance of a task carried out in the 
QVCMJD�JOUFSFTU�PS�JO�UIF�FYFSDJTF�PG�PGmDJBM�
BVUIPSJUZ�WFTUFE�JO�UIF�DPOUSPMMFS�PS�JO�B�UIJSE�
QBSUZ�UP�XIPN�UIF�EBUB�BSF�EJTDMPTFE��PS

	G
�QSPDFTTJOH�JT�OFDFTTBSZ�GPS�UIF�QVSQPTFT�
of the legitimate interests pursued by the 
controller or by the third party or parties to 
XIPN�UIF�EBUB�BSF�EJTDMPTFE
�FYDFQU�XIFSF�
TVDI�JOUFSFTUT�BSF�PWFSSJEEFO�CZ�UIF�JOUFSFTUT�
for fundamental rights and freedoms of the 
EBUB�TVCKFDU�XIJDI�SFRVJSF�QSPUFDUJPO�VOEFS�
"SUJDMF���	�
�

5IF�%JSFDUJWF�BMTP�DPWFST�UIF�TVCKFDU�T�SJHIUT�PG�
BDDFTT�UP�UIF�EBUB
�SJHIUT�PG�OPUJmDBUJPO�BCPVU�
data processing and rights to formally object to 
EBUB�QSPDFTTJOH
�IPX�EBUB�DBO�HFU�USBOTGFSSFE�
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UP�PUIFS�QBSUJFT
�KVEJDJBM�SFNFEJFT
�MJBCJMJUJFT�
BOE�TBODUJPOT��.FNCFS�4UBUFT�BSF�SFRVJSFE�
UP�iCSJOH�JOUP�GPSDF�UIF�MBXT
�SFHVMBUJPOT�BOE�
BENJOJTUSBUJWF�QSPWJTJPOT�OFDFTTBSZ�UP�DPNQMZ�
XJUI�UIJT�%JSFDUJWFw�

Such an approach renders less ambiguous 
RVFTUJPOT�BCPVU�XIFUIFS�BOZ�HJWFO�
HPWFSONFOUBM�QSPHSBN�DPNQMJFT�XJUI�CBTJD�
QSJWBDZ�QSPUFDUJPOT��*O�UIF�DBTF�PG�B�SPBE�
UPMMJOH�TZTUFN
�JU�JT�GFBTJCMF�UP�EFTJHO�TZTUFNT
�
QSBDUJDFT�BOE�TBGFHVBSET�UIBU�XJMM�NFFU�
JOUFSOBUJPOBM�TUBOEBSET
�UIVT�NPWJOH�BOZ�EFCBUF�
BCPVU�QSJWBDZ�GSPN�UIF�BCTUSBDU�UP�UIF�QBSUJDVMBS�

*G�POF�XBT�UP�UBLF�UIF�&VSPQFBO�DBTF�POF�TUFQ�
GVSUIFS
�UIJT�%JSFDUJWF�JT�JNQMFNFOUFE�JO�UIF�
TQFDJmD�DBTF�PG�UIF�/FUIFSMBOET�CZ�NFBOT�PG�
the Personal Data Protection Act.11 This is a 
VTFGVM�FYBNQMF�CFDBVTF�UIF�%VUDI�HPWFSONFOU�
JT�QMBOOJOH�PO�JNQMFNFOUJOH�B�OBUJPO�XJEF�
road tolling system based on GPS technology. 
"T�B�SFTVMU�UIF�%VUDI�HPWFSONFOU�XJMM�IBWF�UP�
FYQMJDJUMZ�DPOTJEFS�IPX�TVDI�B�UPMMJOH�TZTUFN�XJMM�
DPNQMZ�XJUI�OBUJPOBM�MBX�QSPUFDUJOH�QFSTPOBM�
information.

PRIVACY CONCERNS THAT MIGHT BE 
RAISED BY A NETWORK TOLLING SYSTEM

Illegal or unauthorized use of personal data

&WFO�BT�NPSF�DPNNFSDF�BOE�QFSTPOBM�
USBOTBDUJPOT�UBLF�QMBDF�UISPVHI�EJHJUBM�NFBOT
�
the illegal possession and use of personal 
EBUB�JT�SBSF��#VU�XIFO�B�CSFBDI�JO�DPSQPSBUF�
PS�JOTUJUVUJPOBM�TFDVSJUZ�EPFT�PDDVS�JU�DBO�IBWF�
TJ[BCMF�DPOTFRVFODFT�GPS�JOOPDFOU�QBSUJFT��
.PTU�PGUFO
�TVDI�DBTFT
�XIJDI�NBZ�SFDFJWF�
NVDI�QVCMJDJUZ
�JOWPMWF�UIF�JMMFHBM�DPNQSPNJTF�

of an institutions computer systems containing 
BDDPVOU�IPMEFS�JOGPSNBUJPO
�QPTTJCMZ�JODMVEJOH�
SFDPSET�BMMPXJOH�BDDFTT�UP�mOBODJBM�BDDPVOUT��
)PXFWFS
�EBUB�TFDVSJUZ�BOE�FODSZQUJPO�
UFDIOPMPHZ�IBT�CFDPNF�TP�BEWBODFE�UIBU�BO�
actual breach of a computer system is extremely 
SBSF��"OE�TJUVBUJPOT�XIFSF�BDDPVOU�IPMEFS�mMFT�
IBWF�CFFO�BDDFTT�NPTUMZ�JOWPMWF�TJUVBUJPOT�
XIFSF�BO�VOTFDVSFE�TUPSBHF�NFEJVN�IBT�CFFO�
TUPMFO�	TVDI�BT�EBUB�UFNQPSBSJMZ�TUPSFE�PO�BO�
FNQMPZFFT�MBQUPQ

�PS�BSF�UIF�SFTVMU�PG�VTFST�
EJSFDUMZ�BOE�VOLOPXJOHMZ�QSPWJEJOH�BDDFTT�UP�
BDDPVOU�JOGPSNBUJPO�	BDDPVOU�JOGPSNBUJPO�BOE�
QBTTXPSET�TUPSFE�PO�JOEJWJEVBMT�VOTFDVSFE�
home computer systems or account holders 
SFTQPOEJOH�UP�SFRVFTUT�UP�QSPWJEF�BDDPVOU�
information to someone posing as a legitimate 
BDDPVOU�NBOBHFS
��4UJMM
�UFDIOJDBM�BMM�TZTUFNT�
IBWF�WVMOFSBCJMJUJFT
�BOE�B�SPBE�UPMMJOH�TZTUFN�
XJUI�B�MBSHF�EBUBCBTF�PG�BDDPVOU�IPMEFS�
JOGPSNBUJPO�DPVME�OFWFS�CF������JNNVOF�UP�
breaches in security.
0OF�TVHHFTUFE�XBZ�UP�BEESFTT�EBUB�TFDVSJUZ�
for road pricing applications is to limit the detail 
PG�JOGPSNBUJPO�B�SPBE�UPMMJOH�TZTUFN�XPVME�
DPOUBJO�JO�JUT�DFOUSBM�PGmDF��5IJT�JT�UIF�TP�DBMMFE�
5IJDL�$MJFOU�NPEFM�EJTDVTTFE�FMTFXIFSF��4JODF�
JOGPSNBUJPO�BCPVU�TQFDJmD�SPBE�VTF�JT�OFWFS�
TFOU�UP�UIF�DFOUSBM�PGmDF�UXP�JNQPSUBOU�QPJOUT�
PG�EBUB�WVMOFSBCJMJUZ�CFDPNF�MFTT�DSJUJDBM��EBUB�
USBOTNJTTJPO�BOE�DFOUSBM�EBUB�TUPSBHF��)PXFWFS
�
JU�JT�JNQPSUBOU�UP�SFBMJ[F�UIBU�EFUBJMFE�EBUB�XJMM�TUJMM�
CF�TUPSFE�	BU�MFBTU�UFNQPSBSJMZ
�XJUIJO�UIF�WFIJDMF�
itself. The user end of the data chain is possibly 
UIF�QPJOU�PG�HSFBUFTU�TFDVSJUZ�SJTL
�BT�FYBNQMFT�
PG�CSFBDIFT�JO�UIF�TFDVSJUZ�PG�mOBODJBM�BDDPVOUT�
suggests.

2I¼FLDO�XVH�RI�GDWD�IRU�RWKHU�WKDQ�LQWHQGHG�
purposes

Another concern regarding the storage of 
EFUBJMFE�JOGPSNBUJPO�BCPVU�QFPQMF�T�QIZTJDBM�
NPWFNFOUT�XJUIJO�UIFJS�WFIJDMFT�JOWPMWFT�UIF�
BWBJMBCJMJUZ�PG�UIBU�JOGPSNBUJPO�UP�iPGmDJBMw�FOUJUJFT�
to support purposes other than those originally 
JOUFOEFE�CZ�UIF�SPBE�UPMMJOH�QSPHSBN��-BX�
FOGPSDFNFOU
�GPS�FYBNQMF
�NJHIU�CF�LFFO�UP�
NBLF�VTF�PG�JOGPSNBUJPO�BCPVU�UIF�NPWFNFOUT�
PG�iQBSUJFT�PG�JOUFSFTUw��-BXZFST�JOWPMWFE�JO�
MJUJHBUJPO�NJHIU�mOE�VTF�GPS�TJNJMBS�JOGPSNBUJPO�
JO�QBSUJDVMBS�DBTFT��*O�UIF�DMFBSFTU�DBTFT
�NPTU�
QFPQMF�XPVME�IBWF�OP�RVBSSFM�XJUI�UIF�TFMFDUJWF�
BOE�SFTQPOTJCMF�VTF�PG�UIJT�LJOE�PG�EBUB�XIFO�
employed to catch a dangerous criminal. It is 
the many hypothetical and more ambiguous 
circumstances that engender a healthy 
TLFQUJDJTN�PO�UIF�QBSU�PG�UIF�BWFSBHF�QFSTPO��
3PBE�QSJDJOH�XPVME�OPU�CF�UIF�mSTU�TJUVBUJPO�
XIFSF�TVDI�DPNQMFY�RVFTUJPOT�BCPVU�QSJWBDZ�
protections are raised. Legal and institutional 
TUSVDUVSFT�DBO�CF�QVU�JOUP�QMBDF�UP�NJOJNJ[F�UIF�
opportunities for unintended use of personal 
EBUB��5IF�%JSFDUJWF�PG�UIF�&VSPQFBO�1BSMJBNFOU�
EJTDVTTFE�BCPWF�JT�BO�FYBNQMF�PG�TVDI�B�MFHBM�
GSBNFXPSL��4UJMM
�UIF�QSPDFTT�PG�TPSUJOH�BMM�UIJT�
PVU�DBO�PGUFO�CF�B�NFTTZ�CVTJOFTT�JOWPMWJOH�
DPVSUT�BOE�MFHJTMBUJWF�SFmOFNFOUT�UBLJOH�QMBDF�
PWFS�B�OVNCFS�PG�ZFBST��5IF�BQQSPBDI�UIBU�
focuses on legal and institutional protections 
JT�POF�UIBU�NVTU
�CZ�OFDFTTJUZ�JO�UIF�TIPSU�SVO
�
TBZ��USVTU�VT��XF�XJMM�CF�SFTQPOTJCMF�JO�LFFQJOH�
your personal information secure. The point here 
JT�UIBU�UIF�OPUJPO�PG�USVTU�JT�FTTFOUJBM
�BOE�UIBU�
JOTUJUVUJPOBM�QSPUFDUJPOT�PGUFO�JOWPMWF�XIBU�IBT�
CFDPNF�SFGFSSFE�UP�BT�B�iUSVTUFE�UIJSE�QBSUZw�
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	BO�JOTUJUVUJPO�UIBU�IBT�DPOUSPMT�PWFS�UIF�
processes but has not direct interest in the 
DPOUSPM�PG�UIF�EBUB�JUTFMG
�

Information Collected and Stored by a 
Network Tolling System

5PMMJOH�B�OFUXPSL�PG�SPBE�GBDJMJUJFT
�TVDI�BT�
XBT�EPOF�EVSJOH�UIF�5SBGmD�$IPJDFT�4UVEZ�
JOWPMWFT�DPMMFDUJOH�EFUBJMFE�SPBE�VTF�JOGPSNBUJPO�
GPS�BOZ�BQQMJDBCMF�WFIJDMFT�BOE�BTTPDJBUJOH�
UIBU�JOGPSNBUJPO�XJUI�BDDPVOUIPMEFST�UIBU�BSF�
responsible for payment. In the case of a tolling 
system that relies upon global positioning 
TZTUFN�UFDIOPMPHZ
�UIF�SPBE�VTF�JOGPSNBUJPO�
that is collected may be as detailed as a trail 
PG�QSFDJTF�XBZQPJOUT�BOE�UJNF�TUBNQT�BU�POF�
TFDPOE�JOUFSWBMT��(14�UPMMJOH�EFWJDFT�DBO�
DBMDVMBUF�BOE�TUPSF�UIJT�MFWFM�PG�EFUBJM�BCPVU�B�
WFIJDMF�T�MPDBUJPO�GPS�BO�FYUFOEFE�QFSJPE�PG�UJNF��
*O�UIF�DBTF�PG�UIF�5SBGmD�$IPJDFT�4UVEZ
�UIF�
tolling meters could store up to approximately 
UXP�XFFLT�PG�QPTJUJPOJOH�EBUB�CFGPSF�SVOOJOH�PVU�
PG�BMMPDBUFE�NFNPSZ��8IFO�UIJT�MFWFM�PG�EFUBJMFE�
WFIJDMF�VTF�EBUB�JT�BTTPDJBUFE�XJUI�VTFS�BDDPVOU�
JOGPSNBUJPO
�JO�B�UPMMJOH�CBDL�PGmDF
�JU�JT�QPTTJCMF�
UP�EFUFSNJOF�UIF�QSFDJTF�NPWFNFOUT�PG�WFIJDMFT�
BOE�JOEJWJEVBMT�

5IVT�B�QSJODJQBM�BTQFDU�PG�QSJWBDZ�IBT�WFSZ�
MJUUMF�UP�EP�XJUI�UIF�EBUB�UIBU�JT�TUPSFE�XJUIJO�UIF�
WFIJDMF�PO�UIF�UPMMJOH�NFUFS
�PS�PO�CPBSE�VOJU
�CVU�
SBUIFS�XIBU�EBUB�BDUVBMMZ�MFBWFT�UIF�WFIJDMF�UP�
CF�TUPSFE�BT�QBSU�PG�UIF�CBDL�PGmDF�PQFSBUJPOT�
	GBDJMJUZ�VTF�EFUFSNJOBUJPO
�WJPMBUJPO�QSPDFTTJOH
�
BOE�CJMMJOH
�PG�UIF�UPMM�TZTUFN��*O�UIJT�SFHBSE
�B�
GPS toll system can be operated in a manner 
that either stores detailed road use information 

JO�UIF�CBDL�PGmDF
�PS�JO�B�NBOOFS�UIBU�TUPSFT�POMZ�
summary road use information that abstracts 
GSPN�UIF�VTF�PG�TQFDJmD�SPBEXBZ�GBDJMJUJFT�

Thick or Thin Client

5IF�UXP�PQFSBUJOH�BQQSPBDIFT�IBWF�DPNF�UP�
be reference according to the functionality of 
UIF�JO�WFIJDMF�UPMMJOH�NFUFS
�BT�B�UIJO�PS�UIJDL�
DMJFOU��5IF�UIJO�DMJFOU�JT�BO�0#6�	JO�WFIJDMF�UPMM�
NFUFS
�DPODFQU�XIFSF�BMM�SBX�EBUB�JT�USBOTGFSSFE�
UP�UIF�CBDL�PGmDF��*O�UIF�CBDL�PGmDF
�UIF�EBUB�
is processed and the road segments are 
SFDPHOJ[FE�BOE�NBUDIFE�XJUI�UIF�UPMM�SBUF�UBCMF��
5IJT�NFBOT�UIBU�BMM�JOGPSNBUJPO�SFMFWBOU�GPS�UPMMJOH�
JT�DBMDVMBUFE�JO�UIF�CBDL�PGmDF��"MM�JOGPSNBUJPO�JT�
SFUBJOFE�BU�BQQSPQSJBUF�EFUBJM�UP�NFFU�FWJEFOUJBSZ�
TUBOEBSET�BOE�GPS�B�QFSJPE�TVGmDJFOU�UP�DPWFS�
dispute opportunities
*O�UIF�UIJDL�DMJFOU�BQQSPBDI
�UIF�UPMMJOH�QSPDFTT�
takes place in the OBU; the algorithm for the 
road section recognition is integrated in the 
0#6��"GUFS�UIF�SPBE�TFDUJPO�JT�SFDPHOJ[FE
�UIF�
toll rate is processed in the OBU according to 
UIF�UZQF�PG�UIF�SPBE
�UJNF�QFSJPE
�BOE�WFIJDMF�
DMBTT��5IF�TFDUJPOT�BOE�ESJWFO�EJTUBODFT�DBO�
CF�TFOU�UP�UIF�CBDL�PGmDF�JO�BHHSFHBUF�UPHFUIFS�
XJUI�DBMDVMBUFE�SPBE�VTBHF�GFF��4QFDJmD�SPBE�
VTF�EFUBJMT�BSF�OFWFS�TUPSFE�JO�UIF�UPMM�TZTUFN�
CBDL�PGmDF��*G�UIF�GFF�JT�DBMDVMBUFE�JO�UIF�0#6�
JU�JT�BMTP�QPTTJCMF�UP�JOUFHSBUF�B�DBSE�TMPU�	GPS�
VTBHF�PG�DBTI�DBSET
�JOUP�UIF�0#6�JO�PSEFS�UP�
BDIJFWF�NBYJNVN�QSJWBDZ�GPS�UIF�QBSUJDJQBOUT�

)PXFWFS�B�UPMM�TZTUFN�JT�PQFSBUFE
�JU�JT�JNQPSUBOU�
to remember that there is no absolute technical 
TBGFHVBSE�GPS�QFSTPOBM�JOGPSNBUJPO�XIFO�SPBE�
VTBHF�NVTU�CF�WFSJmFE�BOE�QSPDFTTFE�GPS�

QBZNFOU��&WFO�JG�EFUBJMFE�EBUB�JT�TUPSFE�POMZ�
JO�UIF�QBSUJDJQBOU�T�WFIJDMF
�JU�JT�WVMOFSBCMF�
UP�EJTDPWFSZ�BOE�NJTVTF��#VU�SFBTPOBCMF�
safeguards are an essential part of any business 
PS�HPWFSONFOU�QSPDFTT�UIBU�NBLFT�VTF�PG
�PS�
IBT�BDDFTT�UP
�QSJWBUF�JOGPSNBUJPO�

Toll System Privacy Protections

"EESFTTJOH�QSJWBDZ�DPODFSOT�BSPVOE�UPMM�
system implementation can take many forms; 
UIF�TBGFHVBSET�DBO�CF�UFDIOJDBM
�JOTUJUVUJPOBM�
or legal but ultimately need to be a total 
package that are mutually supporting. Technical 
BQQSPBDIFT�NJHIU�JODMVEF�UIJO�WFSTVT�UIJDL�DMJFOU�
NPEFMT
�UIF�VTF�PG�BOPOZNPVT�QSPYJFT
�BOE�
UIF�QVSHJOH�PS�TBOJUJ[BUJPO�PG�EBUB��*OTUJUVUJPOBM�
approaches might limit the scope of information 
BWBJMBCMF�UP�BOZ�TJOHMF�JOTUJUVUJPO��TFQBSBUJOH�
personal data from road use data. But any 
BQQSPBDI�XJMM�SFRVJSF�B�MFHBM�GSBNFXPSL�UIBU�
FOTVSFT�UIBU�QSJWBDZ�JT�BEFRVBUFMZ�BEESFTTFE�
XJUI�UFDIOPMPHZ�BOE�JOTUJUVUJPOBM�TUSVDUVSFT��

Exhibit B.1�	PO�UIF�GPMMPXJOH�QBHF
�JUFNJ[FT�
TPNF�WFSZ�HFOFSBM�QSJWBDZ�QSPUFDUJPO�QSJODJQMFT�
BOE�IPX�UIFTF�QSJODJQMFT�NJHIU�CF�BEESFTTFE�JO�
toll system design.
5IJT�SFQPSU�EPFT�OPU�TZTUFNBUJDBMMZ�JOWFOUPSZ�
or assess approaches to addressing the 
EJNFOTJPOT�PG�QSJWBDZ�UIBU�BSJTF�BT�B�SFTVMU�PG�
TZTUFN�MFWFM�SPBE�DIBSHJOH��5IF�GFF�TZTUFN�
DPVME�SFTVMU�JO�TJHOJmDBOU�DPODFSOT�BCPVU�UIF�
potential use of data regarding the location 
BOE�NPWFNFOU�PG�JOEJWJEVBMT��"VUIPSJUJFT�UIBU�
are considering actual implementation of road 
DIBSHJOH�UISPVHI�WFIJDMF�QPTJUJPOJOH
�TVDI�BT�
TPNF�JO�&VSPQF
�BSF�BCMF�UP�UBLF�B�NVDI�NPSF�
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DPOTJEFSFE�BQQSPBDI�UP�FWBMVBUJOH�QSJWBDZ�DPODFSOT�BOE�EFTJHOJOH�
QSBDUJDBM�TPMVUJPOT��4QFDJmD�UPMM�TZTUFN�QSPQPTBMT�XJMM�SFRVJSF�TQFDJmD�
TPMVUJPOT��TPMVUJPOT�UIBU�DPVME�OPU�CF�EFTJHOFE�JOUP�B�mFME�TUVEZ�TVDI�BT�
UIF�5SBGmD�$IPJDFT�TUVEZ��)PXFWFS
�5SBGmD�$IPJDFT�TUVEZ�QBSUJDJQBOUT�EJE�
IBWF�B�VOJRVF�FYQFSJFODF�JOWPMWJOH�WFIJDMF�QPTJUJPOJOH�UPMMJOH�UFDIOPMPHZ
�
BOE�BT�TVDI�DBO�QSPWJEF�TPNF�JOTJHIUT�JOUP�UIF�UPQJD�PG�QSJWBDZ��"�TVSWFZ�PG�
participating households conducted at the end of the study asked for any 
BEEJUJPOBM�DPNNFOUT�IPVTFIPMET�XJTIFE�UP�BEWBODF�SFHBSEJOH�BOZ�BTQFDU�
PG�UIF�TUVEZ��4VDI�BO�PQFO�FOEFE�RVFTUJPO�SFTJTUT�TZTUFNBUJD�BOBMZTJT�CVU�
QSPWJEFT�TPNF�HFOFSBM�TFOTF�PG�XIBU�XBT�PO�UIF�NJOET�PG�UIF�QBSUJDJQBOUT�
BGUFS�IBWJOH�TQFOU�DPOTJEFSBCMF�UJNF�JOWPMWFE�JO�B�SFTFBSDI�FYQFSJNFOU��
$PODFSOT�BCPVU�QSJWBDZ�GFBUVSFE�JO�UIF�SFTQPOTFT
�CVU�EJE�OPU�EPNJOBUF��
This can be seen in the Exhibit B.2�PO�UIF�GPMMPXJOH�QBHF�
"�TQFDJmD�RVFTUJPO�SFHBSEJOH�QSJWBDZ�XBT�BMTP�BTLFE�PG�UIF�5SBGmD�$IPJDFT�
4UVEZ�QBSUJDJQBOUT�EVSJOH�B�iTUBSUVQw�BOE�BO�iFYJUw�TVSWFZ��

Exhibit B.3�	BMTP�PO�UIF�GPMMPXJOH�QBHF
�QSFTFOUT�UIF�SFTVMUT�GSPN�B�TVSWFZ�
RVFTUJPO�SFMBUFE�UP�QSJWBDZ�DPODFSOT�SFHBSEJOH�UPMMJOH��&YQFSJFODF�XJUI�
UIF�SPBE�UPMMJOH�FYQFSJNFOU�BQQFBST�UP�IBWF�IFMQFE�JOEJWJEVBMT�DMBSJGZ�UIFJS�
PXO�WJFXT�PO�UIF�UPQJD�PG�QSJWBDZ��#FGPSF�UIF�FYQFSJNFOU�B�GBJS�OVNCFS�PG�
QBSUJDJQBOUT�XFSF�BNCJWBMFOU�BCPVU�UIF�JTTVF�PG�QSJWBDZ��"GUFS�UIF�QSPKFDU�
XBT�DPNQMFUF
�QBSUJDJQBOUT�IBE�CFDPNF�MFTT�BNCJWBMFOU�BOE�XFSF�	BT�B�
HSPVQ
�CPUI�NPSF�BOE�MFTT�DPODFSOFE�BCPVU�QSJWBDZ��5IJT�SFTVMU�QPJOUT�UP�
B�QPTTJCMF�CFOFmU�PG�NPSF�SFmOFE�SFTFBSDI�XJUI�B�GPDVT�PO�BEESFTTJOH�
TQFDJmD�QSJWBDZ�BTQFDUT�PG�UIF�UPMM�TZTUFNT�UIBU�SFNBJO�B�DPODFSO�GPS�
JOEJWJEVBMT�XIP�IBWF�QSFWJPVTMZ�HBJOFE�TPNF�UBOHJCMF�FYQFSJFODF�XJUI�UIF�
tolling technology.

3ULQFLSOHV 0HDVXUHV�5HPDUNV
Capture only data 
OFDFTTBSZ�GPS�UIF�EFmOFE�
purpose

%FmOF�XIJDI�EBUB�BSF�DBQUVSFE�GPS�XIBU�QVSQPTF
�BOE�
MFU�UIF�QVCMJD�LOPX�XIBU�EBUB�BSF�DPMMFDUFE�BOE�XIZ�

%PO�U�LFFQ�EBUB�MPOHFS�
than necessary

&OTVSF�UIBU�PCTPMFUF�EBUB�XJMM�CF�QFSNBOFOUMZ�EFMFUFE�

%JTUSJCVUF�EBUB�POMZ�XIFO�
necessary

'JFME�DPNQPOFOUT�DBQBCMF�PG�QSPDFTTJOH�EBUB�TIPVME�
perform the data reduction autonomously.

Maintain anonymity as far 
as possible

If the system is used for other purposes than road 
QSJDJOH�	F�H��USBGmD�EBUB�NPOJUPSJOH
�EF�QFSTPOBMJ[BUJPO�
is possible and should be done. 

Make sure data can 
not be accessed by 
VOBVUIPSJ[FE�JOEJWJEVBMT

&ODSZQUJPO�PG�EBUB�nPX�BU�JOTFDVSF�DPNNVOJDBUJPO�
DIBOOFMT��)JFSBSDIJDBM�BDDFTT�SJHIUT�GPS�JOEJWJEVBMT�
POMZ�UP�EBUB�PG�SFMFWBODF�XJUIJO�B�TFDVSFE�BSFB�

1BZNFOU�WJB�B�XFC�CBTFE�BQQMJDBUJPO�XJMM�CF�EPOF�
PWFS�IUUQT��QSPUPDPM
�BMSFBEZ�DPNNPO�JO�PUIFS�QBZNFOU�
processes.

Mitigate impact of 
intrusion

System redundancy and encapsulation of critical 
processes are not only measures to maintain system 
BWBJMBCJMJUZ�CVU�XJMM�BMTP�NJOJNJ[F�UIF�JNQBDU�PG�
intrusion. The external system interfaces are reduced 
to the absolutely needed and secured by state of the 
BSU�IBSEXBSF�BOE�TPGUXBSF�TZTUFN�DPNQPOFOUT�

Transparency $POTVMUBUJPO�XJUI�UIF�MPDBM�QFPQMF�BCPVU�UIF�DBQUVSJOH�
[POF�PG�UIF�DBNFSBT�TP�UIBU�UIFZ�EP�OPU�JOUSVEF�JOUP�
QSJWBUF�SPPNT
�SFTUBVSBOUT
�CVTJOFTTFT
�FUD�

([KLELW�%���3ULQFLSOHV�DQG�0HDVXUHV�WR�3URWHFW�3ULYDF\
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([KLELW�%����+RXVHKROG�6XUYH\�²�*HQHUDO�&RPPHQW�&DWHJRULHV ([KLELW�%����+RXVHKROG�6XUYH\�²�3ULYDF\�&RQFHUQV

)PX�DPODFSOFE�XPVME�ZPV�CF�BCPVU�UIF�QSJWBDZ�JNQMJDBUJPOT�PG�B�UPMM�
TZTUFN�UIBU�DPMMFDUT�TQFDJmD�SPBE�VTF�JOGPSNBUJPO�GPS�JOEJWJEVBM�WFIJDMFT 
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APPENDIX B1-C: TRAFFIC CHOICES SYSTEM 
REQUIREMENTS
5IF�QSPKFDU�UFBN�EFUFSNJOFE�TZTUFN�SFRVJSFNFOUT�CBTFE�PO�UIF�TUVEZ�T�
QSJNBSZ�PCKFDUJWF��UP�DPMMFDU�JOGPSNBUJPO�BCPVU�ESJWFST��VTF�PG�UIF�SPBE�
TZTUFN�UIBU�XPVME�QFSNJU�EFUBJMFE�BTTFTTNFOU�PG�IPX�UIFZ�NBEF�EJGGFSFOU�
DIPJDFT�XIFO�GBDFE�XJUI�UPMMT��5IF�SFRVJSFNFOUT�GPS�UIJT�FYQFSJNFOU�
EJGGFSFE�JO�JNQPSUBOU�XBZT�GSPN�UIF�SFRVJSFNFOUT�UIBU�XPVME�TVQQPSU�
UIF�JNQMFNFOUBUJPO�PG�B�UPMM�TZTUFN�BT�B�SFWFOVF�PQFSBUJPO��UIFZ�EJE�OPU�
include payment processing and enforcement elements. In most other 
SFTQFDUT
�UIF�DPSF�FMFNFOUT�PG�UIF�iFYQFSJNFOUBMw�UPMM�TZTUFN�NJSSPSFE�UIPTF�
OFDFTTBSZ�GPS�GVMM�SFWFOVF�PQFSBUJPOT��5IJT�DPOOFDUJPO�UP�QSBDUJDF�XBT�
SFJOGPSDFE�CZ�UIF�GBDU�UIBU�UIF�FYQFSJNFOUBM�UPMM�TZTUFN�XBT�EFWFMPQFE�CZ�
mSNT�EJSFDUMZ�JOWPMWFE�JO�UPMM�TZTUFN�EFTJHO�

ON-BOARD UNIT (OBU)
5IJT�EFWJDF�XJUIJO�B�QBSUJDJQBOU�T�WFIJDMF�TIPXFE�UIF�ESJWFS�UIF�DVSSFOU�
DIBSHJOH�SBUF�	UPMM
�GPS�UIF�GBDJMJUZ�	SPBE
�TIF�XBT�ESJWJOH�PO
�BOE�SFDPSEFE�
UIF�WFIJDMF�MPDBUJPO�VTJOH�(14�UFDIOPMPHZ��5IF�TQFDJmDBUJPOT�GPS�UIF�JEFBM�
OBU for the experiment:

 ඵ $BQBCMF�PG�TUPSJOH�SPBE�NBQ�mMFT
�SPBE�QSJDF�UBCMFT
�BOE�DPMMFDUFE�
XBZQPJOU�EBUB�TVGmDJFOU�UP�QFSNJU�B�UPMM�DBMDVMBUJPO�XJUIJO�UIF�0#6�JUTFMG��
5IF�QSPKFDU�UFBN�SFDPHOJ[FE�UIBU�XF�NJHIU�IBWF�UP�TFUUMF�GPS�BO�BMUFSOBUF�
	MFTT�EFTJSBCMF
�TPMVUJPO�XJUI�SPVUF�JEFOUJmDBUJPO�BOE�UPMM�DBMDVMBUJPO�
PDDVSSJOH�BU�DFOUSBM�EBUB�TFSWFS��

 ඵ $BQBCMF�PG�XJSFMFTT�DPNNVOJDBUJPO�XJUI�UIF�$FOUSBM�.BOBHFNFOU�
4ZTUFN�	$.4
�UIBU�PDDVST�BU�BO�JOUFSWBM�OFDFTTBSZ�UP�USBOTNJU�UPMM�
calculations and update account information. 

 ඵ Permit successful map matching all location points necessary to 
DPSSFDUMZ�NBOBHJOH�CJMMJOH�QSPDFTTFT
�BOE�TIPVME�CF�EFTJHOFE�TVDI�UIBU�
JU�XPSLT�SFMJBCMZ�VOEFS�BMM�FOWJSPONFOUBM�DPOEJUJPOT��

 ඵ 3FBEJMZ�NPVOUBCMF�XJUIJO�UIF�WFIJDMF
�CF�BCMF�UP�CF�SFNPWFE�XJUIPVU�
MFBWJOH�BOZ�QFSNBOFOU�EBNBHF�BOE�TIPVME�JODPSQPSBUF�B�EJTQMBZ�PG�UIF�
DVSSFOU�DIBSHF�SBUF�UIBU�DBO�CF�TBGFMZ�SFBE�CZ�UIF�ESJWFS�XIJMF�ESJWJOH��

 ඵ 5BNQFS�SFTJTUBOU�BOE�QSPUFDUFE�GSPN�CFJOH�EFUBDIFE�GSPN�UIF�WFIJDMF�
XJUIPVU�BVUIPSJ[BUJPO��

TOLL CALCULATION SYSTEM (TCS)
5IF�5PMM�$BMDVMBUJPO�4ZTUFN�	5$4
�OFFEFE�UP�NBUDI�UIF�QPTJUJPO�PG�UIF�
WFIJDMF�	GSPN�UIF�MPDBUJPO�EBUB�DPMMFDUFE�CZ�UIF�0#6
�XJUI�SPBE�JOGPSNBUJPO�
BOE�BTTJHO�B�UPMM�WBMVF�UIBU�XPVME�CF�EJTQMBZFE�JO�UIF�WFIJDMF�BOE�CJMMFE�
UP�UIF�BDDPVOU��"O�JEFBM�5$4�XPVME�CF�FNCFEEFE�JO�UIF�0#6�BOE�XPVME�
BMMPX�UPMM�DBMDVMBUJPOT�UP�PDDVS�XJUIPVU�B�USBOTGFS�PG�EBUB�PVUTJEF�PG�UIF�
WFIJDMF
�BOE�XPVME�JODMVEF�B�NBQ�XJUI�FOPVHI�QSFDJTJPO�UP�BDDVSBUFMZ�
BTTJHO�QSJDFT��5IF�5$4�XPVME�JODMVEF�B�GVODUJPO�UIBU�BMMPXT�DPNNPO�
SPVUFT�UP�CF�OBNFE�BOE�QSJDFE�CZ�OBNF��*G�UIF�5$4�DPVME�OPU�QSPWJEF�
BDDVSBUF�UPMM�JOGPSNBUJPO�GSPN�XJUIJO�UIF�WFIJDMF
�BO�BMUFSOBUF�BQQSPBDI�
XPVME�CF�UP�USBOTGFS�WFIJDMF�HFP�DPPSEJOBUFT�UP�UIF�$FOUSBM�.BOBHFNFOU�
System for map matching and toll calculation.

CENTRAL MANAGEMENT SYSTEM (CMS)
5IF�$FOUSBM�.BOBHFNFOU�4ZTUFN�OFFEFE�UP�DPMMFDU
�TUPSF
�BOE�PSHBOJ[F�
BDDPVOU�EBUB��*G�UIF�0#6�TZTUFN�XPVME�OPU�JEFOUJGZ�SPVUFT�BOE�DBMDVMBUF�
UPMMT�JOUFSOBMMZ
�UIFTF�EBUB�XPVME�OFFE�UP�CF�USBOTNJUUFE�UP�UIF�$.4�BOE�
CBDL�UP�UIF�0#6�VTJOH�B�MPDBM
�DPNNFSDJBMMZ�QSPWJEFE�XJSFMFTT�OFUXPSL��
5IF�$.4�XPVME�OFFE�UP�CF�TFDVSF
�IBWF�SFEVOEBODZ�BOE�CF�DBQBCMF�
PG�CBDLJOH�VQ�EBUB�SFQPSUT
�BOE�CF�BCMF�UP�MPH�BMM�EBUB�SFDFJWFE�BOE�
transmitted. 

ENDOWMENT ACCOUNT MANAGEMENT SYSTEM (EAMS)
1BSUJDJQBOUT�XFSF�UP�SFDFJWF�BO�FMFDUSPOJD�FOEPXNFOU�BDDPVOU�CBTFE�
PO�UIFJS�USBWFM�QBUUFSOT�CFGPSF�UPMMJOH�XBT�JNQMFNFOUFE��5IF�&OEPXNFOU�
"DDPVOU�.BOBHFNFOU�4ZTUFN�	&".4
�XPVME�NBOBHF�UIPTF�BDDPVOUT��"T�
QBSUJDJQBOUT�ESPWF�PO�QSJDFE�SPBEXBZT�UIF�UPMMT�XPVME�CF�EFCJUFE�GSPN�UIF�
BDDPVOU�CBMBODF��5IF�&".4�XPVME�DPNNVOJDBUF�XJUI�UIF�$.4�BDDPVOU�
EBUB�BOE�IBOEMF�BMM�UIF�CJMMJOH�GVODUJPOT��5IF�&".4�XPVME�QSPWJEF�SFHVMBS�
	NPOUIMZ
�DVTUPNFS�CJMMJOH�TUBUFNFOUT�UP�FYQFSJNFOUBM�QBSUJDJQBOUT�WJB�NBJM�
PS�JOUFSOFU��5IF�&".4�XPVME�BMTP�OFFE�UIF�DBQBCJMJUZ�UP�SFDPODJMF�BDDPVOUT�
VQPO�JEFOUJmDBUJPO�PG�FSSPST�BOE�UIF�BCJMJUZ�UP�DPOmSN�BDDPVOU�SFTPMVUJPO�
UP�UIF�143$�BOE�UIF�FYQFSJNFOU�QBSUJDJQBOU��5IF�&".4�XPVME�QSPWJEFT�
XFC�CBTFE�DVTUPNFS�BDDFTT�UP�FOEPXNFOU�BDDPVOUT�XJUI�TZTUFN�VQEBUFT�
made on at least a daily basis.
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ROAD NETWORK AND DATA RESOLUTION
5IF�UPMM�TZTUFN�XPVME�OFFE�UP�HVBSBOUFF�GVODUJPOBMJUZ�PG�BMM�TZTUFNT�
BOE�BTTVSF�EBUB�JOUFHSJUZ��5IF�TZTUFN�XPVME�IBWF�UP�BDDPNNPEBUF�UIF�
DPNQMFYJUZ�PG�QBSUJDJQBOU�USJQ�DIBSBDUFSJTUJDT
�GBJUIGVMMZ�TJNVMBUF�FGmDJFOU�
TZTUFN�XJEF�UPMMJOH�UP�UIF�QBSUJDJQBOU
�BOE�NFBTVSF�QSJDJOH�SFTQPOTF��
5IF�TZTUFN�XPVME�JODPSQPSBUF�B�WBSJFUZ�PG�MJOLT�UIBU�BSF�QSJDFE�BU�EJGGFSFOU�
MFWFMT��'PS�UIF�FYQFSJNFOU�UP�BDDVSBUFMZ�TJNVMBUF�VCJRVJUPVT
�FGmDJFOU�
QSJDJOH
�UIF�0#6�XPVME
�BU�B�NJOJNVN
�DIBSHF�UPMMT�BOE�SFQPSU�	UP�UIF�ESJWFS�
BOE�UP�UIF�EBUB�DFOUFS
�XIFO�UIF�ESJWFS�USBWFMT�UISPVHI�POF�PG�UIFTF�MJOLT��

Exhibit C.1�EJTQMBZT�UIF�OVNCFS�PG�SPBEXBZ�MJOLT�JO�UIF�143$�USBWFM�
EFNBOE�NPEFM�UIBU�DBSSZ�WPMVNF�UP�DBQBDJUZ�SBUJPT�PG�WBSJPVT�NBHOJUVEFT��
7BSJBCMF�SPBEXBZ�UPMMJOH�NJHIU�CF�FYQFDUFE�UP�BQQMZ�UP�MJOLT�DBSSZJOH�IJHIFS�
SBUJPT�PG�WPMVNF�UP�DBQBDJUZ�

5IF�QSPKFDU�UFBN�MPPLFE�UP�TFF�XIBU�XPVME�IBQQFO�JG�JU�TFU�UIF�WPMVNF�
UP�DBQBDJUZ�UISFTIPME�BU������*U�SFTVMUFE�JO�TFMFDUJOH�BQQSPYJNBUFMZ��
����
SPBEXBZ�MJOLT�JO�UIF�".�QFBL�BOE��
����MJOLT�JO�UIF�1.�QFBL�BT�MJLFMZ�
DBOEJEBUFT�GPS�UPMMJOH��#VEHFUBSZ�DPOTUSBJOUT�XFSF�BHBJO�JNQPSUBOU��
&TUBCMJTIJOH�UPMMJOH�PO�GFXFS�MJOLT�XPVME�NBLF�UIF�FYQFSJNFOU�MFTT�MJLF�B�
SFBM
�FGmDJFOU�QSJDJOH�TUSVDUVSF��5IF�UFBN�EFDJEFE�UIBU�UIF�TZTUFN�TIPVME�
QSJDF�BU�MFBTU��
����	J�F�
��
�������
���
�BOE�VQ�UP��
����	J�F�
��
������
�
���
�MJOLT��

'PS�FYQFSJNFOUBM�QVSQPTFT�JU�XBT�BMTP�JNQPSUBOU�UP�NFBTVSF�IPX�ESJWFST�
VTF�OPO�QSJDFE�MJOLT��*EFBMMZ
�UIF�UJNF�PG�EBZ
�EJTUBODF
�TQFFE
�BOE�QBUI�PG�
USJQT�PO�OPO�QSJDFE�MJOLT�XPVME�CF�DBQUVSFE�CZ�UIF�0#6�BU�B�TJNJMBS�MFWFM�
PG�EFUBJM�BT�QSJDFE�MJOLT
�CVU�TJNQMJmDBUJPO�PG�UIFTF�EBUB�IBT�MFTT�JNQBDU�PO�
UIF�PWFSBMM�FYQFSJNFOU�EFTJHO��$PMMFDUFE�USJQ�EBUB�GPS�BMM�MJOLT�XPVME�JODMVEF�
USJQ�MFWFM�BOE�WFIJDMF�NJMFT�USBWFMFE�EBUB�TPSUFE�CZ�WFIJDMF�BOE�UJNF�QFSJPE
�
EFQBSUVSF�UJNFT
�USJQ�MFOHUIT�BOE�QBUIT�	XIFSF�QBUIT�BSF�EJGGFSFOU�SPBET
�
CVU�OPU�EJGGFSFOU�MBOFT�PG�UIF�TBNF�SPBE

�BOE�PSJHJOT�BOE�EFTUJOBUJPOT���

AM Peak PM Peak
V/C Ratio Links Link Share Links Link Share
��� ��� 3.8% 858 5.2%
0.7 441 2.7% 795 4.8%
0.8 ���� 2.2% ���� 4.2%
0.9 253 1.5% 523 3.2%
1 159 1.0% ���� 1.7%
1.1 110 0.7% 228 1.4%
1.2 59 0.4% ���� 1.0%
1.3 27 0.2% 114 0.7%
1.4 34 0.2% 44 0.3%
1.5 20 0.1% 49 0.3%
-JOLT�7�$������ �
��� 12.7% �
��� 22.8%
All Links ��
���� 100.0% ��
���� 100.0%

([KLELW�&����&DQGLGDWH�/LQNV�IRU�7ROOLQJ
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APPENDIX B1-D: TRAFFIC 
CHOICES BACK OFFICE 
DATA MANAGEMENT 
FUNCTIONS

GENERAL BACK OFFICE (DATA 
MANAGEMENT)
5SBGmD�$IPJDFT�4UVEZ�VTFE�B�QSF�FYJTUJOH
�
integrated set of toll system applications 
EFWFMPQFE�CZ�4JFNFOT�JO�"VTUSJB��4JFNFOT�
EFTJHOFE�UIF�TZTUFN�GPS�GVMM�TDBMF�EFQMPZNFOU�
BOE�BEBQUFE�JU�GPS�UIJT�QSPKFDU��4JFNFOT
�UIPVHI�
B�MPDBM�DPOUSBDUPS
�JOTUBMMFE�OFBSMZ�����0#6T�
JO�QBSUJDJQBOU�WFIJDMFT��5IF�0#6T�SFDPSEFE�
BOE�TUPSFE�UIF�WFIJDMF�T�QPTJUJPO�PO�MJOLT�
	XJUI�MPOHJUVEF�BOE�MBUJUVEF�WBMVFT�XJUI�(14�
UJNFTUBNQ
��5IF�0#6T�USBOTNJUUFE�UIJT�EBUB�BU�
least once per day to a Central Management 
4ZTUFN
�XIJDI�QSPDFTTFE�BOE�TUPSFE�UIJT�EBUB�JO�
B�EBUBCBTF�	XIJDI�XBT�BMTP�BDDFTTJCMF�UISPVHI�
B�XFC�JOUFSGBDF
��0WFSBMM
�UIF�TZTUFN�QSPWJEFE�
UIF�GPMMPXJOH�GVODUJPOT�

Data management and setup

 ඵ Web Account administration

 ඵ Participant administration 

 ඵ Vehicle administration 

 ඵ OBU administration 

 ඵ Tariff administration

 ඵ "TTPDJBUJPO�PG�0#6T�XJUI�WFIJDMFT�BOE�
participant accounts

Operation

 ඵ Toll link recognition and tariff selection

 ඵ 0#6�UPMM�QSFWJFX

 ඵ Location stamp recording 

 ඵ *OWPJDF�HFOFSBUJPO

 ඵ Trouble ticket handling

System Maintenance

 ඵ Tariff updates

 ඵ (FP�EBUB�VQEBUFT�

 ඵ Parameter updates

 ඵ 4PGUXBSF�VQEBUFT

 ඵ Status and error logging
*O�TVNNBSZ
�UIF�NBJO�DPNQPOFOUT�PG�UIF�CBDL�
PGmDF�TZTUFN�XFSF��

 ඵ 0O�#PBSE�6OJUT�	0#6T
��DPMMFDUFE�(14�
QPTJUJPO�EBUB�BOE�SFDPHOJ[FE�UPMM�SPBE�MJOLT��
8IFO�B�QSFWJPVTMZ�EFmOFE�BNPVOU�PG�EBUB�
IBE�CFFO�DPMMFDUFE
�PS�B�UJNF�MJNJU�XBT�
SFBDIFE
�UIF�0#6�DPOOFDUFE�WJB�B�(134�
Internet connection to the Communication 
4FSWFS�BOE�TFOU�UIF�SFDPSEFE�EBUB�

 ඵ $PNNVOJDBUJPO�4FSWFS�	$04
��QFSNBOFOUMZ�
DPOOFDUFE�UP�UIF�*OUFSOFU
�JU�SFTPMWFE�
JODPNJOH�0#6�NFTTBHFT
�DPOWFSUFE�UIFN�
BOE�GPSXBSEFE�UIF�EBUB�UP�UIF�$FOUSBM�
4ZTUFN��"OZ�EBUB�FYDIBOHF�XJUI�UIF�0#6�
XBT�FYFDVUFE�WJB�UIF�$04�

 ඵ $FOUSBM�.BOBHFNFOU�4ZTUFN�	$.4
��
DPOTJTUFE�PG�UXP�QBSUT��BO�"QQMJDBUJPO�
8FC�TFSWFS�BOE�B�%BUBCBTF�4FSWFS��5IF�
"QQMJDBUJPO�8FC�4FSWFS�SFDFJWFE�UIF�EBUB�

from the COS and stored it in the Database 
4FSWFS��5IF�8FC�4FSWFS�QSPWJEFE�SFTUSJDUFE�
BDDFTT�UP�UIF�TUPSFE�EBUB�WJB�UIF�*OUFSOFU
�
BMMPXJOH�QBSUJDJQBOUT�BT�XFMM�BT�BENJOJTUSBUPST�
PS�TFSWJDF�QFSTPOOFM�UP�WJFX�PS�NPEJGZ�JU��
$04
�$&4�BOE�PUIFS�*5�DPNQPOFOUT�UPHFUIFS�
formed the Central Management System.

DATA COMMUNICATION
5IF�TUVEZ�DPOUSBDUFE�GPS�MPDBM�XJSFMFTT�
UFMFQIPOF�BOE�EBUB�DPNNVOJDBUJPO�TFSWJDFT�
UP�BMMPX�DPNNVOJDBUJPO�CFUXFFO�UIF�0#6�BOE�
UIF�$.4��5IF�XJSFMFTT�TFSWJDF�QSPWJEFS�JTTVFE�
SIM chipsets for each OBU used in the project. 
Exhibit D.1�	PO�UIF�GPMMPXJOH�QBHF
�JMMVTUSBUFT�UIF�
system. 
5IF�0#6T�XFSF�OPU�QFSNBOFOUMZ�DPOOFDUFE�
UP�UIF�$04
�CVU�USBOTNJUUFE�UIFJS�DPMMFDUFE�
data at least once a day. OBU and COS 
DPNNVOJDBUFE�XJUI�FBDI�PUIFS�VTJOH�B�SFRVFTU�
SFTQPOTF�QSJODJQMF��5IF�0#6�TFOU�B�SFRVFTU�
UP�UIF�$04��5IF�$04�FWBMVBUFE�UIF�SFRVFTU�
BOE�TFOU�B�SFTQPOTF
�JODMVEJOH�BOZ�JOGPSNBUJPO�
BCPVU�UPMMT�PS�PUIFS�GBDUPST��/PSNBMMZ
�UIF�$04�
EJE�OPU�JOJUJBUF�UIF�DPNNVOJDBUJPO��"MM�EFWJDFT�
communicated using HTTP to make sure 
TPGUXBSF�DPNQPOFOU�VTBHF�	XFC�TFSWFS
�XBT�
standard throughout the experiment and for 
TDBMBCJMJUZ��5IF�EFWJDFT�DPNNVOJDBUFE�NPSF�
EFUBJMFE�JOGPSNBUJPO�VTJOH�B�IJHIFS�MFWFM�QSPUPDPM�
as a payload of the HTTP protocol.
The COS had a permanent connection to the 
$.4�BOE�DSFBUFE�B�HBUFXBZ�GPS�JODPNJOH�EBUB
�
IBOEMJOH�VQ�UP�����DPOOFDUJPOT�BU�BOZ�HJWFO�
UJNF��1FSTJTUFOU�.FTTBHF�2VFVFT�	.2
�BMMPXFE�
GPS�DPNNVOJDBUJPO�CFUXFFO�$04�BOE�$&4
�BOE�
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each side could initiate communication. The 
DPNNVOJDBUJPO�XBT�BTZODISPOPVT��UIFSFGPSF�
UIFSF�XBT�OP�SFBM�UJNF�DPOmSNBUJPO�PG�SFDFJQU�PG�
messages.
8JSFMFTT�DPNNVOJDBUJPO�BMMPXFE�0#6�
DPNQPOFOUT�UP�CF�VQEBUFE
�JODMVEJOH��
UBSJGG�EBUB
�QBSBNFUFST
�mSNXBSF�DPEF
�BOE�
HFP�EBUB��'PS�FBDI�PG�UIFTF�DPNQPOFOUT�UIF�
0#6�NBJOUBJOFE�B�DVSSFOU�	BDUJWF
�WFSTJPO�BOE�
TUPSFE�B�GVUVSF�	BXBJUJOH�BDUJWBUJPO
�WFSTJPO��
6QEBUFT�DPVME�POMZ�PDDVS�UP�UIF�GVUVSF�WFSTJPO��
'PS�BENJOJTUSBUJPO�BOE�EJTUSJCVUJPO�QVSQPTFT
�
UIF�UJNF�CFUXFFO�JOJUJBUJPO�PG�BO�VQEBUF�BOE�
BDUJWBUJPO�UJNF�OFFEFE�UP�CF�BU�MFBTU���EBZT��
&BDI�WFSTJPO�DPOUBJOT�BO�BDUJWBUJPO�UJNFTUBNQ��
8IFO�UIF�0#6�SFBDIFE�UIF�BDUJWBUJPO�
UJNFTUBNQ�PG�UIF�GVUVSF�WFSTJPO
�JU�BDUJWBUFE�
UIJT�GVUVSF�WFSTJPO��*G�UIF�VQEBUF�QSPDFTT�JO�UIF�
0#6�GBJMT
�UIF�0#6�JT�BCMF�UP�TXJUDI�CBDL�UP�UIF�
QSFWJPVT�WFSTJPO�

5IF�0#6�TPGUXBSF�XBT�DBQBCMF�PG�GVMM�BOE�
EFMUB�VQEBUFT��5BSJGG�BOE�QBSBNFUFS�EBUB�XFSF�
EPOF�BT�GVMM�VQEBUFT��mSNXBSF�BOE�HFP�EBUB�
XFSF�OPSNBMMZ�EPOF�BT�EFMUB�VQEBUFT��"GUFS�
HFOFSBUJOH�UIF�VQEBUF
�BO�FYUFSOBM�VQEBUF�
HFOFSBUPS�UPPM�	QBUDI�GPS�EFMUB�VQEBUFT�BOE�
DPNQSFTTJPO
�DSFBUFE�B�DPNQPOFOU�VQEBUF�
QBDLBHF�UIBU�UIF�XFC�JOUFSGBDF�USBOTGFSFE�UP�UIF�
$&4�BOE�UP�UIF�0#6T�WJB�UIF�$04�

5IF�VQEBUF�QSPDFTT�IBE�UIF�GPMMPXJOH�TUFQT�

���&YUFSOBM�UPPMT�	HFP�EBUB
�mSNXBSF
�
QBSBNFUFST
�PS�UIF�$&4�HFOFSBUFE�UIF�
VQEBUF�mMFT

2. The external update generator tool 
produced the component update package

3. The CES uploaded the component update 
QBDLBHF�mMFT�

���5IF�XFC�JOUFSGBDF�BMMPXFE�GPS�JOJUJBUJPO�BOE�
BDUJWBUJPO�PG�VQEBUFT�

5. The CES transmitted the component update 
QBDLBHF�mMF	T
�UP�UIF�$04�VQPO�JOJUJBUJPO�

���5IF�$04�TUPSFE�UIF�WFSTJPO�JOGPSNBUJPO�
BOE�UIF�DPNQPOFOU�VQEBUF�QBDLBHF�mMF�

7. As soon as an OBU connected to the 
$04
�UIF�0#6�TFOU�JUT�DVSSFOU�DPNQPOFOU�
WFSTJPOT�

���5IF�$04�DPNQBSFE�UIF�WFSTJPOT�BOE���JG�
OFDFTTBSZ�o�OPUJmFE�UIF�0#6�BCPVU�BO�
FYJTUJOH�OFXFS�WFSTJPO�

���5IF�0#6�SFRVFTUFE�UIF�OFX�DPNQPOFOU�
WFSTJPO�

����5IF�$04�TFOU�UIF�SFRVFTUFE�DPNQPOFOU�
VQEBUF�QBDLBHF�mMF�

����0O�FBDI�GPMMPXJOH�SFCPPU
�UIF�0#6�
checked if any update needed to be 
BDUJWBUFE

TARIFF MODEL
5IF�UFBN�VTFE�UIF�143$�T�NPEFM�UP�FTUJNBUF�
7.5�XFJHIUFE�BWFSBHF�UPMM�SBUFT�UIBU�XPVME�
BQQSPYJNBUF�UIF�GVMM
�TPDJBM�DPTUT�PG�USBWFM�PO�
different roads at different times of day. The 
project team based the range of tariff structures 
and toll schedule options on composite 
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measures of facility use. Each tariff structure 
DPOTJEFSFE�UZQFT�PG�WBSJBUJPO
�JODMVEJOH�USBWFM�
EJSFDUJPO
�QSPYJNJUZ�UP�UIF�VSCBO�DPSF�BSFBT
�
and differentiation by time of day. The team 
DPOTJEFSFE�UIF�QSPT�BOE�DPOT�PG�UIFTF�PQUJPOT
�
XFJHIJOH�UIF�TUBUJTUJDBM�BOBMZTJT�BEWBOUBHFT�PG�
complexity against the need for participants to 
IBWF�B�TJNQMF
�VOEFSTUBOEBCMF�UPMM�TUSVDUVSF��

$POHFTUJPO�WBSJFT�BDSPTT�UJNF�BOE�TQBDF�
XJUIJO�UIF�SPBE�OFUXPSL
�BOE�XBZT�UIBU�ESJWFST�
SFTQPOE�UP�DPOHFTUJPO�CBTFE�DIBSHFT�JODMVEF�
UBLJOH�EJGGFSFOU�SPBET�JO�UIF�OFUXPSL��5IVT
�
any experiment attempting to understand the 
CFIBWJPSBM�JNQMJDBUJPOT�PG�FGmDJFOU�SPBE�UPMMJOH�
OFFET�UP�CF�BCMF�UP�MFWZ�UPMMT�PO�NPTU�NBKPS�
DPNQPOFOUT�PG�B�SFHJPO�T�SPBE�OFUXPSL��NBKPS�
TVSGBDF�SPBET�BOE�IJHIXBZT��5PMMT�NVTU�BEKVTU�
EFQFOEJOH�PO�UIF�GBDJMJUZ
�GBDJMJUZ�DMBTT
�BOE�UJNF�
PG�EBZ��*EFOUJGZJOH�UIF�TQFDJmD�SPBE�OFUXPSL�
UP�XIJDI�UPMMT
�PS�DIBSHFT
�NBZ�CF�BQQMJFE�JT�B�
critical preliminary step in creating a successful 
tolling system.

BASE MAP
A road tolling system that uses the Global 
1PTJUJPOJOH�4ZTUFN�UP�NBUDI�WFIJDMFT�XJUI�UIF�
roads they use must also make use of a highly 
accurate digital map of the underlying road 
OFUXPSL��"�WFIJDMF�T�QPTJUJPO�JO�TQBDF�BOE�
UJNF�DBO�CF�EFUFSNJOFE�XJUI�UIF�VTF�PG�(14�
SBEJP�SFDFJWFS�UFDIOPMPHZ�UP�TPNF�SFBTPOBCMF�
degree of accuracy. But this position must be 
TVQFSJNQPTFE�PO�B�SPBE�NBQ
�PS�B�TFU�PG�TQBUJBM�
coordinates and attributes that represent actual 
SPBE�OFUXPSL�DIBSBDUFSJTUJDT��5IJT�EJHJUBM�SPBE�
map is connected to the rules for setting toll 
MFWFMT
�XIJDI�BSF�GPSNVMBUFE�XJUIJO�B�UPMM�	UBSJGG
�

NPEFM�EBUBCBTF��5IFTF�DPOOFDUJPOT�CFUXFFO�
maps and tariff models are the information used 
CZ�FJUIFS�UIF�CBDL�PGmDF�PS�UIF�0#6�UP�DPSSFDUMZ�
DIBSHF�ESJWFST�GPS�UIFJS�SPBE�VTF��

.BOZ�EJHJUBM�NBQ�mMFT�PG�UIF�6�4��SPBE�OFUXPSLT�
BSF�DPNNFSDJBMMZ�BWBJMBCMF�GPS�VTF�JO�TVDI�
B�SPBE�UPMMJOH�TZTUFN
�BMUIPVHI�UIFZ�WBSZ�JO�
BDDVSBDZ�BOE�OFUXPSL�EFUBJM��%JHJUBM�NBQ�
BDDVSBDZ�JT�B�GVODUJPO�PG�IPX�DMPTFMZ�JOGPSNBUJPO�
in the digital map database approximates the 
BDUVBM�SPBE�HFPNFUSZ��5IF�5SBGmD�$IPJDFT�
4UVEZ�SFRVJSFE�B�EFUBJMFE�EJHJUBM�CBTF�NBQ�UIBU�
XBT�TVGmDJFOUMZ�BDDVSBUF�UP�NBUDI�ESJWFST�BOE�
SPBET�XJUI�FGGFDUJWFMZ�OP�NBUDI�FSSPST��"DDVSBDZ�
JT�B�GVODUJPO�PG�TFWFSBM�UIJOHT
�JODMVEJOH�UIF�
BCJMJUZ�PG�UIF�(14�EFWJDF�UP�DPSSFDUMZ�SFTPMWF�JUT�
MPDBUJPO
�UIF�BDDVSBDZ�PG�UIF�CBTF�NBQ�PG�UIF�
SPBE�OFUXPSL
�BOE�UIF�NBQ�NBUDIJOH�BQQSPBDI�
FNQMPZFE�CZ�UIF�QPTJUJPOJOH�UPMMJOH�EFWJDF
�BT�
XFMM�BT�TPVSDFT�PG�VOLOPXO�FSSPS�

#BTF�NBQ�SFRVJSFNFOUT�BMTP�EFQFOEFE�PO�
UIF�NFUIPET�GPS�MJOLJOH�EBUB�BCPVU�B�WFIJDMF�T�
MPDBUJPO�XJUI�UIBU�NBQ�CBTF��5IF�4JFNFOT�UPMMJOH�
0#6�NBUDIFT�(14�EFSJWFE�DPPSEJOBUFT�XJUI�
UIF�EJHJUBM�SPBE�NBQ�JO�UIF�GPMMPXJOH�NBOOFS��
"OZ�HJWFO�SPBE�TFHNFOU�	TBZ�B�QPSUJPO�PG�B�
SPBE�CFUXFFO�BOZ�QPJOUT�PG�BDDFTT�BOE�FHSFTT
�
JT�DIBSBDUFSJ[FE�CZ�TFUT�PG�TQBUJBM�DPPSEJOBUFT�
	MBUJUVEF�BOE�MPOHJUVEF
��0OF�TFU�PG�DPPSEJOBUFT�
JEFOUJmFT�UIF�FOUSZ�QPJOU�PG�UIF�SPBE�TFHNFOU
�
XIJMF�BOPUIFS�TFU�PG�DPPSEJOBUFT�JEFOUJmFT�TPNF�
PUIFS�QPJOU�PO�UIF�SPBE�TFHNFOU
�EPXOTUSFBN�PG�
UIF�FOUSZ�MPDBUJPO�JO�UIF�EJSFDUJPO�PG�USBGmD�nPX�
	TFF�Exhibit D.2�PO�UIF�GPMMPXJOH�QBHF
��&BDI�
set of coordinates also has an associated radius 
NFBTVSF�UIBU�EFmOFT�B�DJSDMF�BSPVOE�UIBU�QPJOU�
MPDBUJPO��5IJT�DJSDMF�JT�B�[POF�XJUIJO�XIJDI�(14�

SFUVSOT�	UIF�WFIJDMF�MPDBUJPO�BU�B�HJWFO�QPJOU�JO�
UJNF�EFUFSNJOFE�CZ�UIF�(14�TJHOBM�SFDFJWJOH�
EFWJDF
�BSF�iDBQUVSFEw�BOE�BTTPDJBUFE�XJUI�UIBU�
EFmOFE�QPJOU�JO�UIF�SPBE�TFHNFOU��5IF�SBEJVT�
JT�TJ[FE�UP�BDDPNNPEBUF�UIF�FYUFOU�PG�SPBE�
HFPNFUSZ�	NVMUJQMF�MBOFT

�EJHJUBM�NBQ�FSSPS
�BOE�
GPS signal error.
5IF�0#6�SFDPSET�ESJWFST��VTF�PG�UPMM�SPBET�CZ�
MPHHJOH�UIF�(14�SFUVSO�FWFSZ�TFDPOE�UIBU�B�
WFIJDMF�FRVJQQFE�XJUI�BO�0#6�USBWFSTFE�B�
SPBE�TFHNFOU�JODMVEFE�JO�UIF�UPMM�OFUXPSL��5IJT�
SFTVMUFE�JO�B�USBJM�PG�WFIJDMF�MPDBUJPO�QPJOUT��5IF�
TZTUFN�NBUDIFE�UIF�WFIJDMF�MPDBUJPO�XJUI�UIF�
toll charge by correctly associating the GPS 
SFUVSO�XJUI�UIBU�TFHNFOU�T�FOUSZ�BOE�DPOUSPM�
MPDBUJPO�DPPSEJOBUFT
�BT�TIPXO�JO�Exhibit D.3 
PO�UIF�GPMMPXJOH�QBHF��0UIFS�MPHJD�DIFDLT�XFSF�
TVQQPSUFE�CZ�UIF�TZTUFN
�TVDI�BT�DPOTJTUFODZ�
PG�EJSFDUJPO�PG�USBWFM��

5IF�143$�QPTTFTTFE�B�EJHJUBM�SPBE�mMF�PG�
TVGmDJFOU�TDBMF�BOE�BDDVSBDZ�UP�CF�VTFE�BT�
QBSU�PG�UIF�UPMMJOH�TZTUFN
�BMUIPVHI�JU�SFRVJSFE�
some NPEJmDBUJPOT�BT�EFTDSJCFE�JO�EFUBJM�JO�
"QQFOEJY�#��&�
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APPENDIX B1-E: SAMPLE 
DESIGN FOR THE TRAFFIC 
CHOICES STUDY
Pilot projects that aim to understand consumer 
CFIBWJPS�NVTU�BMTP�BEIFSF�UP�TDJFOUJmD�
TUBOEBSET�UIBU�BMMPX�GPS�VTFGVM�BOBMZTJT�UP�
be performed at the conclusion of the study 
PQFSBUJPO��4BNQMF�TJ[F�JT�B�LFZ�JTTVF�GPS�BOZ�
experiment. The sample for a study of road 
VTFST�TIPVME�CF�HSPVQFE�CZ�IPVTFIPMET
�BT�
NBOZ�IPVTFIPMET�IBWF�NVMUJQMF�WFIJDMFT��"�MBSHF�
TBNQMF�JT�BMXBZT�QSFGFSSFE�	FWFSZUIJOH�FMTF�
CFJOH�FRVBM
�UP�B�TNBMMFS�TBNQMF��"T�B�QSBDUJDBM�
NBUUFS
�IPXFWFS
�UIF�BEWBOUBHFT�PG�TBNQMF�TJ[F�
NVTU�CF�CBMBODFE�BHBJOTU�UIF�EJTBEWBOUBHFT�PG�
NFBTVSFNFOU�FSSPS�JG�TBNQMF�TJ[F�JT�HBJOFE�CZ�
VTJOH�B�QSJNJUJWF�NFBTVSFNFOU�UFDIOPMPHZ�UIBU�
introduces measurement error:

 ඵ 4UBUJTUJDBM�QSFDJTJPO�	HFOFSBMMZ
�POMZ�HPFT�
VQ�XJUI�UIF�TRVBSF�SPPU�PG�UIF�TBNQMF�TJ[F��
IFODF
�EPVCMJOH�UIF�TBNQMF�JNQSPWFT�UFTU�
precision by only 40%.

 ඵ )JHIFS�WBSJBODF�JO�NFBTVSFNFOU
�JO�DPOUSBTU
�
degrades precision in direct proportion 
to the standard error of the measurement 
EJTUSJCVUJPO��IFODF
�EPVCMJOH�NFBTVSFNFOU�
FSSPS�IBMWFT�TUBUJTUJDBM�QSFDJTJPO�

Holding the methods and precision of data 
DPMMFDUJPO�DPOTUBOU
�B�MBSHFS�TBNQMF�NFBOT�
MBSHFS�DPTUT�EVF�UP�UIF�SFRVJSFNFOUT�PG�
FRVJQQJOH�BMM�IPVTFIPME�WFIJDMFT�XJUI�UIF�UPMMJOH�
NFUFST�BOE�GVOEJOH�UIFJS�USBWFM�CVEHFUT��(JWFO�
UIF�mYFE�CVEHFU
�B�MBSHFS�TBNQMF�TJ[F�XPVME�
IBWF�SFEVDFE�UIF�TUVEZ�T�BCJMJUZ�UP�DSFBUF�B�

SFBMJTUJD�USBWFM�CVEHFU�BOE�UIFSFGPSF
�SFBMJTUJD�
JODFOUJWF�GPS�UIF�ESJWFST��5PP�TNBMM�PG�B�CVEHFU�
XPVME�NBLF�CFIBWJPS�NPSF�EJGmDVMU�UP�NFBTVSF�
BOE�XPVME�JOUSPEVDF�CJBT��1SFNBUVSF�FYIBVTUJPO�
PG�BO�&OEPXNFOU�"DDPVOU�CBMBODF�XPVME�OPU�
POMZ�JOUSPEVDF�CFIBWJPSBM�CJBT
�CVU�BMTP�NBLF�
NPSF�EJGmDVMU�UP�NFBTVSF�BDDVSBUFMZ�UIF�FGGFDU�PG�
UPMMJOH
�BOE�UP�TFQBSBUF�PVU�UIF�XFBMUI�FGGFDU�PG�
&OEPXNFOU�"DDPVOUT�GSPN�UIF�QSJDF�FGGFDU�

'PS�BMM�PG�UIFTF�SFBTPOT
�JU�JT�HFOFSBMMZ�CFUUFS�
UP�IBWF�IJHI�RVBMJUZ�EBUB�GSPN�B�TNBMMFS�
TBNQMF�UIBO�MPXFS�RVBMJUZ�EBUB�GSPN�B�MBSHFS�
sample. The team anticipated that the ideal 
UPMMJOH�TZTUFN�	HJWFO�UIF�CVEHFU�DPOTUSBJOUT
�
XPVME�FRVJQ�BOE�NPOJUPS�UIF�NPWFNFOUT�PG�
OP�GFXFS�UIBO�����WFIJDMFT�	BQQSPYJNBUFMZ�
����IPVTFIPMET
�GPS�BO�BWFSBHF�NJOJNVN�PG�
BQQSPYJNBUFMZ����NPOUIT�QFS�WFIJDMF��"�MPOHFS�
EBUB�DPMMFDUJPO�QFSJPE�XBT�EFTJSBCMF�	BMM�FMTF�
CFJOH�FRVBM
�UP�BMMPX�NPSF�SPCVTU�BOBMZTJT�PODF�
the experiment concluded.
5IF�CBTJD�HPBM�PG�UIF�5SBGmD�$IPJDFT�4UVEZ�XBT�
UP�NFBTVSF�UIF�SFTQPOTF�PG�USBWFMFS�CFIBWJPS�
UP�SPBE�QSJDJOH�BT�JG�TVDI�UPMMJOH�XFSF�JO�QMBDF�
UISPVHIPVU�UIF�SPBE�OFUXPSL�JO�UIF�1VHFU�
4PVOE�SFHJPO��5IF�QSPKFDU�IZQPUIFTJ[FE�UIBU�
QFPQMF�XPVME�SFTQPOE�UP�UPMMJOH�CZ�DIBOHJOH�
UIFJS�USJQ�GSFRVFODZ
�USJQ�UJNF
�BOE�WFIJDMF�NJMFT�
USBWFMFE�	7.5
��5IF�HPBM�PG�UIF�TBNQMF�EFTJHO�
XBT�UP�DPOmHVSF�UIF�FYQFSJNFOU�XJUIJO�JUT�
CVEHFUBSZ�BOE�QSBDUJDBM�DPOTUSBJOUT�UP�QSPWJEF�
an opportunity to measure demand response 
DPOTJTUFOU�XJUI�DPOWFOUJPOBM�TUBUJTUJDBM�DSJUFSJB�PG�
robustness. 

STATISTICAL CONTROL IN IMPACT 
MEASUREMENT

The structure of the experiment approximated 
USVF�FYQFSJNFOUBM�QSPUPDPM
�XIJDI�XPVME�
FYQPTF�DFSUBJO�QBSUJDJQBOUT�	FYQFSJNFOUBMT
�UP�
UIF�QSJDJOH�QSPUPDPM�	UIF�USFBUNFOU

�BOE�OPU�
FYQPTF�PUIFST�	DPOUSPMT
��*O�B�DPOWFOUJPOBM�
FYQFSJNFOUBM�DPOUSPM�EFTJHO
�SBOEPNMZ�
recruiting experimentals and controls means 
UIBU�UIF�FYQFSJNFOU�DBO�JHOPSF�VOPCTFSWBCMF
�
JEJPTZODSBUJD�CFIBWJPSBM�QBSBNFUFST�CFDBVTF�
they are assumed to be statistically identical in 
UIF�UXP�QBSUJDJQBOU�HSPVQT��

6OGPSUVOBUFMZ
�UIF�JNQMFNFOUBUJPO�PG�B�USVF�
FYQFSJNFOUBM�DPOUSPM�EFTJHO�XBT�OPU�GFBTJCMF�
CFDBVTF�PG�UIF�TNBMM�TBNQMF�TJ[FT�BOE�UIF�IJHI�
WBSJBODF�JO�USBWFM�CFIBWJPS�BDSPTT�IPVTFIPMET��
The study could not assume that the presence 
PG�VOPCTFSWBCMF�DIBSBDUFSJTUJDT�JO�DPOUSPMT�BOE�
FYQFSJNFOUBMT�XPVME�DBODFM�FBDI�PUIFS�PVU��
5P�FTUBCMJTI�B�DPOUSPM�HSPVQ
�UIF�UFBN�JOTUFBE�
BEPQUFE�B�iTFMG�DPOUSPMw�BQQSPBDI�XIFSFJO�
FYQFSJNFOUBM�IPVTFIPMET�TFSWFE�BT�UIFJS�PXO�
DPOUSPMT��UIBU�XBT�EPOF�CZ�TUVEZJOH�CFIBWJPS�
CFGPSF�	JO�B�i#BTFMJOFw�QFSJPE
�BOE�BGUFS�UIF�
implementation of tolling. This design controls 
GPS�VOPCTFSWBCMF�EJGGFSFODFT�CFUXFFO�UBTUFT
�
QSFGFSFODFT
�FUD��PG�UIF�FYQFSJNFOUBM�BOE�DPOUSPM�
households. While this offered better control for 
JEJPTZODSBUJD�CFIBWJPS�PG�JOEJWJEVBM�IPVTFIPMET
�
it introduced the need to control for changes in 
CFIBWJPS�PWFS�UJNF��
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CONTROL FOR SELF-SELECTION BIAS
The experimental design needed to anticipate 
BOE�DPOUSPM�GPS�TFMG�TFMFDUJPO�BOE�BUUSJUJPO�
CJBT��'PS�FYBNQMF
�JG�IPVTFIPMET�XJUI�DFSUBJO�
DIBSBDUFSJTUJDT�XFSF�NPSF�MJLFMZ�UP�FOSPMM�PS�ESPQ�
PVU�PG�UIF�FYQFSJNFOU�	F�H�
�UIPTF�XIPTF�SPVUFT�
BOE�TDIFEVMFT�SFRVJSFE�UIFN�UP�BMXBZT�UBLF�
UIF�TBNF�SPBE�BU�UIF�TBNF�UJNF
�JOEFQFOEFOU�
PG�UIF�UPMMT

�UIF�SFTVMUT�XPVME�CF�CJBTFE��5IF�
project could not compel participation nor 
DPOUSPM�BUUSJUJPO
�BOE�QBSUJDJQBOUT�DPVME�CJBT�UIF�
experiment both by joining it and choosing to 
MFBWF�JU�VOMFTT�UIF�UFBN�UPPL�TUFQT�UP�DPOUSPM�GPS�
UIFTF�CFIBWJPSBM�UFOEFODJFT��

5IF�NBJO�EFNBOE�UIBU�UIF�OFFE�GPS�TFMG�
selection bias control imposes is the need to 
HBUIFS�JOGPSNBUJPO�PO�UIPTF�XIP�DIPTF�OPU�UP�
QBSUJDJQBUF
�BOE�UIPTF�XIP�DIPTF�UP�ESPQ�PVU�PG�
UIF�QSPHSBN��5IF�MBUUFS�JT�SFMBUJWFMZ�FBTZ�PODF�
UIF�FYQFSJNFOU�JT�VOEFSXBZ��5IF�GPSNFS�SFRVJSFT�
that the recruitment process capture information 
GSPN�CPUI�UIPTF�XIP�EFDMJOF�UP�QBSUJDJQBUF�BOE�
UIPTF�XIP�BHSFF�UP�QBSUJDJQBUF��

SAMPLE ENRICHMENT
"MUIPVHI�UIF�QSPKFDU�TPVHIU�UP�PCTFSWF�ESJWFST��
SFTQPOTFT�UP�UIF�UPMMJOH�QSPUPDPM
�JO�SFBMJUZ�
NBOZ�IPVTFIPMET�XPVME�OPU�IBWF�GFBTJCMF�
PQQPSUVOJUJFT�UP�GPSN�DBSQPPMT
�UBLF�USBOTJU
�PS�
DIBOHF�UIF�UJNF�PS�GSFRVFODZ�PG�UIFJS�USBWFM��*U�
JT�EJGmDVMU�UP�QSFEJDU�XIJDI�IPVTFIPMET�IBWF�
the greatest prospect of change in reaction to 
tolling. 

$BSQPPM�GPSNBUJPO
�IPXFWFS
�JT�LOPXO�UP�EFQFOE�
PO�UIF�OVNCFS�PG�XPSLFST�JO�UIF�IPVTFIPME�
	JODSFBTFT�UIF�QSPCBCJMJUZ�PG�DBSQPPM�GPSNBUJPO

�
BOE�IPVTFIPME�JODPNF�	SFEVDFT�UIF�QSPCBCJMJUZ�
PG�DBSQPPM�GPSNBUJPO
��5IFSFGPSF
�FOSJDIJOH�
UIF�TBNQMF�XJUI�B�EJTQSPQPSUJPOBUF�	SFMBUJWF�UP�
UIF�QPQVMBUJPO
�TIBSF�PG�IPVTFIPMET�UIBU�IBWF�
NVMUJQMF�XPSLFST�BOE�MPXFS�JODPNFT�XPVME�
JNQSPWF�UIF�QSPTQFDUT�PG�PCTFSWJOH�DBSQPPMJOH�
BT�B�SFBDUJPO�UP�UPMMJOH��4JNJMBSMZ
�USBOTJU�VTF�
JODSFBTFT�XJUI�QSPYJNJUZ�UP�USBOTJU�TFSWJDFT�BOE�
EFDSFBTFT�XJUI�IJHIFS�IPVTFIPME�JODPNFT�BOE�
OVNCFS�PG�QSJWBUF�WFIJDMFT�JO�UIF�IPVTFIPME��
)FODF
�UIF�PQQPSUVOJUZ�UP�PCTFSWF�B�USBOTJU�
SFTQPOTF�UP�UPMMJOH�XPVME�CF�JODSFBTFE�JG�UIF�
TBNQMF�XFSF�FOSJDIFE�XJUI�MPXFS�JODPNF�
IPVTFIPMET
�XJUI�HSFBUFS�USBOTJU�BDDFTTJCJMJUZ
�
BOE�GFXFS�WFIJDMFT�JO�UIF�IPVTFIPME�

#FDBVTF�PG�UIF�TNBMM�OVNCFS�PG�WFIJDMFT�UIBU�
DPVME�CF�PVUmUUFE�XJUI�FMFDUSPOJD�FRVJQNFOU�JO�
UIF�FYQFSJNFOU
�FOSJDINFOU�GPS�CPUI�DBSQPPMJOH�
BOE�USBOTJU�VTF�XPVME�PDDVS�SFMBUJWFMZ�OBUVSBMMZ�
CZ�FOSJDIJOH�UIF�FYQFSJNFOU�XJUI�TJOHMF��BOE�
EVBM�WFIJDMF�IPVTFIPMET��5IFTF�IPVTFIPMET�
XPVME�UFOE�UP�CF�PG�MPXFS�JODPNF
�BOE�	GPS�
UIPTF�XJUI�NVMUJQMF�XPSLFST
�NPSF�MJLFMZ�UP�GPSN�
DBSQPPMT��4JNJMBSMZ
�IPVTFIPMET�XJUI�SFMBUJWFMZ�
GFXFS�WFIJDMFT�XPVME�BMTP�CF�NPSF�MJLFMZ�UP�
VTF�USBOTJU
�JG�BDDFTTJCMF��)FODF
�UIF�QSJNBSZ�
EJNFOTJPO�PG�FOSJDINFOU�OPU�BMSFBEZ�JOnVFODFE�
CZ�UIF�FRVJQNFOU�SFTUSJDUJPOT�PO�UIF�FYQFSJNFOU�
XBT�USBOTJU�BDDFTTJCJMJUZ��4JODF�USBOTJU�VTF�JO�UIF�
1VHFU�4PVOE�SFHJPO�	BT�B�TIBSF�PG�BMM�XPSL�USJQT
�

JT�SFMBUJWFMZ�MPX
�TJHOJmDBOU�FOSJDINFOU�UPXBSE�
UIPTF�XJUI�TUSPOH�BDDFTTJCJMJUZ�UP�USBOTJU�XPVME�
CF�SFRVJSFE�UP�UFTU�UIF�FGGFDU�PG�UPMMJOH�PO�NPEF�
choice. 
4BNQMF�FOSJDINFOU
�PG�DPVSTF
�NBLFT�UIF�
statistical sample of household used in the 
JNQBDU�SFHSFTTJPOT�OPO�SBOEPN
�WJPMBUJOH�
B�DPOEJUJPO�GPS�FTUJNBUJPO�PG�FGmDJFOU�BOE�
VOCJBTFE�DPFGmDJFOUT��4QFDJBM�TUBUJTUJDBM�
UFDIOJRVFT
�SFMBUFE�UP�XFJHIUFE�SFHSFTTJPO
�
XPVME�CF�OFDFTTBSZ�UP�FTUJNBUF�UIF�SFHSFTTJPO�
DPFGmDJFOUT�JO�BO�BQQSPQSJBUF�NBOOFS��5IF�
XFJHIUT�VTFE�JO�UIF�XFJHIUFE�SFHSFTTJPO�XFSF�
calculated by comparing the proportion of 
IPVTFIPMET�XJUI�FOSJDIFE�DIBSBDUFSJTUJDT�UP�
IPVTFIPMET�JO�UIF�QPQVMBUJPO�BT�B�XIPMF�XJUI�
UIPTF�DIBSBDUFSJTUJDT��*O�TVNNBSZ
�UIF�WBSJPVT�
desired features of the sample frame interacted 
XJUI�UIF�mTDBM�BOE�QIZTJDBM�MJNJUBUJPOT�PG�
the experiment. Exhibit E.1�	PO�UIF�GPMMPXJOH�
QBHF
�TIPXT�UIF�CBTJD�SFDSVJUNFOU�HPBMT�BOE�
constraints. 
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5HFUXLWPHQW�3DUDPHWHU�RU�&RQVWUDLQW Measure
4&-'�4&-&$5*0/�$0/530-�7"3*"#-&4

0 1PQVMBUJPO�QSPQPSUJPO�XJUI�JOGPSNBUJPO�PO�IPVTFIPME�JODPNF 100%
1 1PQVMBUJPO�QSPQPSUJPO�XJUI�JOGPSNBUJPO�PO�BHF�PG�IFBE�PG�IPVTFIPME 100%
2 1PQVMBUJPO�QSPQPSUJPO�XJUI�JOGPSNBUJPO�PO�IPVTFIPME�MPDBUJPO 100%
3 1PQVMBUJPO�QSPQPSUJPO�XJUI�JOGPSNBUJPO�PO�QFSTPOT�QFS�IPVTFIPME 100%
4 1PQVMBUJPO�QSPQPSUJPO�XJUI�JOGPSNBUJPO�PO�ESJWFST�QFS�IPVTFIPME 100%
5 1PQVMBUJPO�QSPQPSUJPO�XJUI�JOGPSNBUJPO�PO�QFSTPOT�ESJWJOH�JO�DPOHFTUFE�DPOEJUJPOT 100%
� 1PQVMBUJPO�QSPQPSUJPO�XJUI�JOGPSNBUJPO�PO�OVNCFS�PG�WFIJDMFT 100%

CANDIDATE RECRUIT VARIABLES
7 /VNCFS�PG�IPVTFIPMET�XJUI���WFIJDMFT�	UBSHFU
�DPOTUSBJOFE�CZ�0#6�NBY
 5%
8 /VNCFS�PG�IPVTFIPMET�XJUI���WFIJDMFT�	UBSHFU
�DPOTUSBJOFE�CZ�0#6�NBY
 40%
9 /VNCFS�PG�IPVTFIPMET�XJUI���WFIJDMF�	UBSHFU
�DPOTUSBJOFE�CZ�0#6�NBY
 55%
10 Proportion of households already carpooling 0%
11 1SPQPSUJPO�PG�IPVTFIPMET�XJUI�USBOTJU�BDDFTTJCJMJUZ 50%

12 1SPQPSUJPO�PG�IPVTFIPMET�XJUI�BU�MFBTU�POF�XPSLFS�DPNNVUJOH�JO�QFBL�QFSJPE�BOE�
EJSFDUJPO�PO�DPOHFTUFE�GBDJMJUJFT�XJUIJO�TUVEZ�BSFB� 100%

13 1SPQPSUJPO�PG�IPVTFIPMET�XJUI�TFDPOE�XPSLFS�DPNNVUJOH�JO�PGG�QFBL�QFSJPE�BOE�
direction or outside of study area Max 20%

14 1SPQPSUJPO�PG�IPVTFIPMET�XJUI�JOTUBMMBUJPO�DPNQMJBOU�WFIJDMFT 100%
15 1SPQPSUJPO�PG�IPVTFIPMET�XJUI�QMBOT�UP�QVSDIBTF�BEEJUJPOBM�WFIJDMFT�JO�TUVEZ�QFSJPE 0%
�� 1SPQPSUJPO�PG�IPVTFIPMET�XJUI�QMBOT�UP�NPWF�JO�TUVEZ�QFSJPE 0%
17 1SPQPSUJPO�PG�IPVTFIPMET�XJUI�MJLFMJIPPE�UP�DIBOHF�FNQMPZNFOU�TUBUVT�JO�TUVEZ�QFSJPE 0%
18 Number of OBUs  Max 500

([KLELW�(����'UDIW�5HFUXLWPHQW�*RDOV
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APPENDIX B1-F: EXAMPLE BUSINESS 
ARCHITECTURE
The business architecture describes the structure of the business in 
SFMBUJPO�UP�DVTUPNFST�	J�F�
�ESJWFST�BOE�VTFST

�NBSLFUT
�BOE�DIBOOFMT��5IF�
CVTJOFTT�BSDIJUFDUVSF�FOWJTJPOFE�GPS�UIF�OFUXPSL�UPMMJOH�TDFOBSJP�DPOTJTUT�
PG�UXP�CBTJD�QSPHSBNT��

 ඵ .BJO�1SPHSBN�o�5IF�NBJO�QSPHSBN�JT�JOUFOEFE�GPS�NPTU�PG�UIF�WFIJDMFT�
CFMPOHJOH�UP�SFTJEFOUT�BOE�DPNQBOJFT�SFTJEFOU�XJUIJO�UIF�GPVS�DPVOUZ�
SFHJPO��5IJT�NBJO�QSPHSBN�DPOTJTUT�PG�BO�0O�#PBSE�6OJU�	0#6
�
UIBU�JT�QFSNBOFOUMZ�NPVOUFE�UP�B�WFIJDMF�EVSJOH�JUT�FOUJSF�MJGFUJNF��
%FUFSNJOBUJPO�PG�MPDBUJPO�BOE�UJNF�	BOE�TVCTFRVFOUMZ�UIF�OVNCFS�PG�
NJMFT�ESJWFO�CZ�SPBE�UZQF�BOE�UJNF�PG�EBZ
�JT�CBTFE�PO�BO�0#6�XIJDI�
uses GNSS for location detection. Residents and companies resident 
PVUTJEF�UIF�DPOHFTUJPO�QSJDJOH�BSFB�	CVU�UIBU�GSFRVFOUMZ�FOUFS�BOE�USBWFM�
XJUIJO�UIF�QSJDJOH�[POF
�BSF�BMTP�JODMVEFE�JO�UIJT�NBJO�QSPHSBN�

 ඵ 0DDBTJPOBM�1SPHSBN�o�5IF�PDDBTJPOBM�QSPHSBN�JT�JOUFOEFE�GPS�SFTJEFOUT�
XJUI�iOPO��SFHVMBSw�WFIJDMFT�	F�H�
�NPUPSDZDMFT
�DMBTTJD�DBST

�PS�XIP�
DIPPTF�OPU�UP�IBWF�BO�0#6�JOTUBMMFE�JO�UIFJS�WFIJDMF�EVF�UP�MJNJUFE�VTBHF�
PG�UIF�WFIJDMF�	F�H�
�DBNQFST
��5IF�PDDBTJPOBM�QSPHSBN�JT�BMTP�VTFE�GPS�
OPO�SFTJEFOUT�UIBU�ESJWF�JOUP�BOE�USBWFM�XJUIJO�UIF�QSJDFE�OFUXPSL�PO�BO�
JO�GSFRVFOU�CBTJT��5IF�PDDBTJPOBM�QSPHSBN�PGGFST�B�nBU�SBUF�DIBSHF�GPS�
UIF�VTBHF�PG�UIF�SPBE�OFUXPSL�GPS�B�TQFDJmFE�UJNF�QFSJPE��5IF�FYBDU�
SPBE�VTBHF�JT�OPU�NFBTVSFE�PS�SFDPSEFE��5IF�nBU�SBUF�JT�DBMDVMBUFE�JO�B�
XBZ�TVDI�UIBU�JU�JT�NPSF�FYQFOTJWF�UIBO�UIF�DPOHFTUJPO�DIBSHF�CBTFE�PO�
UIF�0#6�CBTFE�.BJO�1SPHSBN�

5IF�CVTJOFTT�QSPDFTTFT�PG�UIF�OFUXPSL�UPMMJOH�TZTUFN�BSF�TIPXO�JO�Exhibit 
'���BOE�TVNNBSJ[FE�CFMPX�

REGISTRATION OF USERS
6OEFS�UIF�.BJO�1SPHSBN
�UIF�JOTUBMMBUJPO�PG�BO�0#6�UP�B�WFIJDMF�NVTU�CF�
EPOF�CZ�BO�BVUIPSJ[FE�UFDIOJDJBO��0XOFST�PG�SFHJTUFSFE�WFIJDMFT�NJHIU�
IBWF�UIJT�QFSGPSNFE�BT�QBSU�PG�UIF�BOOVBM�FNJTTJPOT�UFTU��PS�QFSIBQT�
UIFZ�DBO�BSSBOHF�B�EBUF�GPS�0#6�JOTUBMMBUJPO�XJUI�B�UFDIOJDJBO�BVUIPSJ[FE�
CZ�143$��"GUFS�0#6�JOTUBMMBUJPO
�UIF�WFIJDMF�PXOFS�VTFS�SFHJTUFST�GPS�
QBSUJDJQBUJPO�JO�UIF�NBJO�QSPHSBN��*U�JT�FOWJTJPOFE�UIBU�UIF�UPMMJOH�TZTUFN�

PQFSBUPS�XJMM�IBWF�BDDFTT�UP�BMM�BWBJMBCMF�EBUB�PO�SFHJTUFSFE�WFIJDMFT�BOE�
UIFJS�PXOFST�WJB�B�WFIJDMF�MJDFOTJOH�EBUBCBTF��5IF�VTFS�NVTU�BMTP�TQFDJGZ�
UIF�EFTJSFE�QBZNFOU�NFUIPE�BOE�QSPWJEF�UIF�BTTPDJBUFE�EBUB�	F�H��CBOL�
BDDPVOU�OVNCFS

�UIF�DIBOOFM�GPS�JOWPJDFT�BOE�UIF�BTTPDJBUFE�EBUB�	QPTU�
BEESFTT
�F�NBJM�BEESFTT
�FUD�
�BOE�DPOUBDU�EFUBJMT�

'PS�UIF�0DDBTJPOBM�1SPHSBN
�UIF�VTFS�NVTU�SFHJTUFS�PWFS�B�WBSJFUZ�PG�
QPTTJCMF�DIBOOFMT�	JOUFSOFU
�QIPOF

�BOE�NVTU�TQFDJGZ�UIF�MJDFOTF�QMBUF�
OVNCFS�	BOE�4UBUF

�BEESFTT
�BOE�UIF�VTBHF�QFSJPE�	EBJMZ
�XFFLMZ
�NPOUIMZ
�
BOOVBM
��5IF�WFIJDMF�DBUFHPSZ�NBZ�BMTP�CF�TQFDJmFE��PS�UIJT�JOGPSNBUJPO�DBO�
CF�BDRVJSFE�	PS�WFSJmFE
�GSPN�UIF�WFIJDMF�MJDFOTJOH�EBUBCBTF��

MEASUREMENT / RECORDING OF ROAD USAGE / MOVEMENT
"T�QSFWJPVTMZ�OPUFE
�VOEFS�UIF�NBJO�QSPHSBN
�SPBE�VTBHF�	EJTUBODF
�
SPBE�UZQFT
�UJNF�PG�EBZ
�JT�SFDPSEFE�CZ�UIF�0#6��5IFTF�0#6�EBUB�
BSF�USBOTGFSSFE�UP�UIF�&MFDUSPOJD�5PMMJOH�#BDL�0GmDF�	&5#0
�VTJOH�B�
NPCJMF�DPNNVOJDBUJPO�OFUXPSL�GPS�GVSUIFS�QSPDFTTJOH��3PBE�VTBHF�JT�
OPU�NFBTVSFE�PS�SFDPSEFE�VOEFS�UIF�PDDBTJPOBM�QSPHSBN
�PUIFS�UIBO�B�
EFUFSNJOBUJPO�PG�XIFUIFS�PS�OPU�B�WFIJDMF�USBWFMFE�XJUIJO�UIF�UPMMFE�SPBE�
OFUXPSL�PO�B�QBSUJDVMBS�EBZ�	VTJOH�"VUPNBUFE�-JDFOTF�1MBUF�3FBEFST�
	"-13

�BT�QBSU�PG�UIF�FOGPSDFNFOU�QSPDFTT�

([KLELW�)����&RQJHVWLRQ�3ULFLQJ�%XVLQHVV�3URFHVVHV
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DETERMINATION OF CHARGE 
Costs for road usage under the main program 
are determined based on the measured and 
SFDPSEFE�EBUB�BCPVU�SPBE�VTBHF�	J�F�
�NJMFT�
ESJWFO�CZ�UZQF�PG�SPBE�BOE�UJNF�PG�EBZ

�DPVQMFE�
XJUI�WFIJDMF�DMBTTJmDBUJPO�JOGPSNBUJPO��5IF�
PDDBTJPOBM�QSPHSBN�PGGFST�POMZ�B�nBU�SBUF�GPS�UIF�
VTBHF�PG�UIF�SPBE�OFUXPSL�GPS�B�QFSJPE�PG�UJNF��
5IF�nBU�SBUF�JT�CBTFE�PO�UIF�WFIJDMF�DBUFHPSZ�
BOE�UIF�SFHJTUSBUJPO�QFSJPE�	J�F�
�EBZ
�XFFL
�
NPOUI
�BOE�ZFBS
�

BILLING AND PAYMENT
*OWPJDFT�GPS�SPBE�VTBHF�VOEFS�UIF�NBJO�QSPHSBN�
BSF�HFOFSBUFE�	NPOUIMZ
�BOE�DBO�CF�EJTUSJCVUFE�
PWFS�TFWFSBM�DIBOOFMT�	F�NBJM
�JOUFSOFU
�QPTUBM�
TFSWJDF
�EFQFOEJOH�PO�UIF�DIPJDF�PG�UIF�VTFS��
1BZNFOU�JT�QPTTJCMF�CZ�TFWFSBM�NFUIPET�	F�H�
�
EJSFDU�EFCJU
�DSFEJU�DBSET
�EFCJU�DBSET
�BOE�
DIFDLT
�

5IF�PDDBTJPOBM�QSPHSBN�SFRVJSFT�QSFQBZNFOU�
WJB�BOZ�PG�UIF�TBNF�QBZNFOU�NFUIPET�VTFE�GPS�
the Main Program. 

CUSTOMER CARE
Customer care addresses all functions related to 
SPBE�VTFS�TFSWJDFT�BOE�TVQQPSU
�JODMVEJOH�

 ඵ 3FTQPOEJOH�UP�VTFS�RVFTUJPOT
�JODMVEJOH�
DPNNPO�JOGPSNBUJPO�BOE�RVFTUJPOT�	'"2
�
BCPVU�UIF�UPMMJOH�TZTUFN�BOE�QSPHSBNT�	F�H��
IPX�UP�QBSUJDJQBUF
�UBSJGGT
�CJMMJOH
�FUD�

�BOE�
BMTP�RVFTUJPOT�BCPVU�BO�JOEJWJEVBM�QBSUJDJQBOU�
	F�H��BDUVBM�TUBUVT�PG�BDDPVOU


 ඵ "ENJOJTUSBUJPO�PG�VTFS�BUUSJCVUFT�	F�H��DPOUBDU�
EFUBJMT
�CJMMJOH�EFUBJMT


 ඵ )BOEMJOH�WBSJPVT�UZQFT�PG�VTFS�DPNQMBJOUT

 ඵ &YDIBOHF�PG�EFGFDUJWF�0#6�T

 ඵ Channel management
8JUI�SFTQFDU�UP�UIF�MBTU�CVMMFU
�DIBOOFM�
NBOBHFNFOU�QSPWJEFT�GSJFOEMZ
�nFYJCMF�BOE�
FGmDJFOU�JOUFSBDUJPO�XJUI�DVTUPNFST��*U�JT�
FOWJTJPOFE�UIBU�B�OFUXPSL�UPMMJOH�TZTUFN�XPVME�
support both inbound and outbound customer 
DPOUBDU
�XJUI�UIF�GPMMPXJOH�DPOUBDU�DIBOOFMT�

 ඵ *OUFSOFU�	JODMVEJOH�NPCJMF�EFWJDFT


 ඵ 5FMFQIPOF�	JODMVEJOH�JOUFSBDUJWF�WPJDF�
SFTQPOTF


 ඵ &�NBJM

 ඵ 'BY

 ඵ Correspondence by posted letter

 ඵ 'BDF�UP�GBDF�BU�DVTUPNFS�TFSWJDF�DFOUFST�
	BMTP�DBMMFE�DPOUBDU�QPJOUT


5P�NJOJNJ[F�DPTUT
�DVTUPNFS�TFMG�TFSWJDFT�
TVDI�BT�JOUFSOFU�TFSWJDFT�TIPVME�CF�NBEF�
XJEFMZ�BWBJMBCMF�BOE�TUSPOHMZ�FODPVSBHFE�
GPS�BMM�QSPDFTTFT�SFRVJSJOH�DMJFOU�JOUFSBDUJPO��
/FWFSUIFMFTT
�BO�BHFOU�TIPVME�CF�BWBJMBCMF�
XIFOFWFS�UIF�DMJFOU�SFRVJSFT�IFMQ�

ENFORCEMENT
(PPE�FOGPSDFNFOU�DPWFSBHF�JT�WJUBM�UP�UIF�
success of the system. Appropriate control 
mechanisms must be implemented to ensure 
road user compliance. Road users should 
SFBMJ[F�UIBU�UIFJS�DPNQMJBODF�JT�DIFDLFE
�BOE�
UIBU�OPO�DPNQMJBOU�CFIBWJPS�	F�H�
�BO�PDDBTJPOBM�
VTFS�XIP�EPFT�OPU�SFHJTUFS�BOE�QBZ�UIF�nBU�GFF
�
XJMM�MJLFMZ�CF�EJTDPWFSFE�BOE�QFOBMJ[FE�

"VUPNBUJD�FOGPSDFNFOU�FRVJQNFOU�JT�VTFE�
to check the compliance of road users 

XIFO�UIFZ�FOUFS�BOE�BSF�ESJWJOH�XJUIJO�UIF�
UPMMFE�OFUXPSL
�BMM�XJUIPVU�JNNFEJBUF�IVNBO�
JOUFSWFOUJPO��4UBUJPOBSZ�BOE�USBOTQPSUBCMF�
��NPCJMF�FOGPSDFNFOU�TFUVQT�BSF�VUJMJ[FE��
Photographs are taken of each checked 
WFIJDMF
�BOE�BVUPNBUJD�MJDFOTF�QMBUF�SFDPHOJUJPO�
	"-13
�FRVJQNFOU�EFUFSNJOFT�UIF�WFIJDMF�
JEFOUJmDBUJPO��5IF�MJDFOTF�QMBUF�OVNCFS�JT�TFOU�
UP�UIF�FOGPSDFNFOU�CBDL�PGmDF�	&'#0

�BMPOH�
XJUI�MPDBUJPO�BOE�UJNFTUBNQ
�XIJDI�DIFDLT�BMM�
BWBJMBCMF�JOGPSNBUJPO�	FOGPSDFNFOU�BOE�VTBHF�
SFDPSET
�PDDBTJPOBM�QSPHSBN�SFHJTUSBUJPO�TUBUVT
�
GPS�DPOTJTUFODZ�BOE�DPNQMJBODF��*O�UIF�FWFOU�PG�
B�QPTTJCMF�WJPMBUJPO�	F�H�
�UIFSF�JT�OP�SFDPSE�UIBU�
UIF�WFIJDMF�PXOFS���ESJWFS�QBJE�UIF�DPOHFTUJPO�
DIBSHF
�UIFZ�QBJE�GPS�UIF�XSPOH�DBUFHPSZ�PG�
WFIJDMF
�DPOEJUJPO�PG�UIF�MJDFOTF�QMBUF�QSFWFOUT�
BO�BVUPNBUFE�SFBE�XJUI�UIF�SFRVJSFE�EFHSFF�
PG�DFSUBJOUZ

�UIF�&'#0�TFOET�B�OPUJmDBUJPO�UP�
UIF�&5#0�GPS�TVCTFRVFOU�BDUJPO��4PNF�PS�BMM�PG�
UIF�GPMMPXJOH�TUFQT�NBZ�CF�OFDFTTBSZ�JO�PSEFS�
UP�QSPDFTT�BOE�TFOE�BO�BENJOJTUSBUJWF�CJMM�UP�B�
OPO�DPNQMJBOU�VTFS�BOE�SFDFJWF�QBZNFOU�

 ඵ Manual check of the number plate of the 
WJPMBUPS�VTJOH�UIF�FWJEFOUJBM�SFDPSE
�XIJDI�
NBZ�DPOTJTU�PG�B�DPMPS�QJDUVSF
�JOGSBSFE�
QJDUVSF
�QMBUF�OVNCFS�BOE�TUBUF
�UJNFTUBNQ�PG�
UIF�FOGPSDFNFOU�DBTF
�BOE�QMBDF���MPDBUJPO�PG�
the enforcement case.

 ඵ *ORVJSZ�DPODFSOJOH�UIF�OVNCFS�QMBUF�PG�UIF�
WJPMBUPS

 ඵ 1SFQBSBUJPO�PG�UIF�FWJEFOUJBM�SFDPSE�UPHFUIFS�
XJUI�UIF�BENJOJTUSBUJWF�CJMM�GPS�UIF�WJPMBUJPO�
registered person.

 ඵ 4FOEJOH�PVU�UIF�BENJOJTUSBUJWF�CJMM�BOE�
QPTTJCMF�GPMMPX�VQ�
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"�CMPDL�EJBHSBN�PG�UIF�UPMMJOH�TZTUFN�JT�QSPWJEFE�JO�&YIJCJU�'��. The major 
elements and building blocks of the system are described in greater detail 
	JODMVEJOH�BTTVNQUJPOT�PO�XIJDI�UIF�DPTU�NPEFM�JT�CBTFE
�CFMPX�

ELECTRONIC TOLLING SYSTEM
The electronic tolling subsystem is the operational core of the toll solution. 
*UT�NBJO�UBTL�JT�UP�DPMMFDU�WFIJDMF�SPBE�VTBHF�JOGPSNBUJPO�GSPN�UIF�0#6�T��
'SPN�UIF�DPMMFDUFE�SPBE�VTBHF�JOGPSNBUJPO
�UIF�DIBSHFT�BSF�DBMDVMBUFE�BOE�
BQQMJFE
�VTJOH�B�nFYJCMF�UBSJGG�NPEFM�UIBU�JT�DBQBCMF�PG�IBOEMJOH�EJGGFSFOU�
UBSJGGT�EFQFOEFOU�PO�EBUF�BOE�UJNF
�MPDBUJPO�BOE�UZQF�PG�SPBE
�BOE�WFIJDMF�
DBUFHPSJFT��5IF�BDDVNVMBUFE�DIBSHF�JOGPSNBUJPO�JT�QSPWJEFE�UP�UIF�$FOUSBM�
System.

On Board Units (OBU)

The road usage information for the Main Scheme is collected by use of 
(/44�	(14
�MPDBUJPO�JOGPSNBUJPO�BOE�HFPHSBQIJDBM�EBUB�	HFP�EBUB

�VTJOH�
BO�0#6�JOTUBMMFE�JO�FBDI�WFIJDMF��*U�JT�BTTVNFE�UIBU�UIF�DPTU�PG�QVSDIBTJOH�
BOE�JOTUBMMJOH�UIF�0#6�	BOE�BOZ�SFQBJST���SFQMBDFNFOU�PG�EFGFDUJWF�0#6�T
�
XJMM�CF�CPSOF�CZ�UIF�TZTUFN��OPU�CZ�UIF�VTFST��#Z�OPU�SFRVJSJOH�UIF�SPBE�
VTFST�UP�QBZ�GPS�UIF�0#6�UIFNTFMWFT�o�DPVQMFE�XJUI�B�UBSJGG�TUSVDUVSF�UIBU�
TJHOJmDBOUMZ�GBWPST�UIF�.BJO�4DIFNF�BT�DPNQBSFE�UP�UIF�0DDBTJPOBM�
4DIFNF�JO�UFSNT�PG�VTFS�DPTUT�o�JU�JT�FOWJTJPOFE�UIBU�UIJT�XJMM�SFTVMU�JO�B�MBSHF�
QFSDFOUBHF�PG�UIF�SPBE�VTFST�PQUJOH�GPS�UIF�.BJO�4DIFNF��*O�HFOFSBM
�UIFSF�
BSF�UXP�BQQSPBDIFT�GPS�UIF�QSPDFTTJOH�BOE�EJTUSJCVUJPO�PG�EBUB�CFUXFFO�UIF�
0#6T�BOE�UIF�4ZTUFN�#BDL�0GmDF��

 ඵ 5IJDL�$MJFOU�o�5IJT�BQQSPBDI�DPOTJTUT�PG�BO�JOUFMMJHFOU�0O�#PBSE�6OJU�UIBU�
DPOUBJOT�UIF�MBUFTU�WFSTJPO�PG�BMM�OFDFTTBSZ�UPMMJOH�JOGPSNBUJPO�	SPBE�VTFS�
DIBSHJOH�UBSJGGT

�HFPHSBQIJDBM�EBUB�	SPBE�DBUFHPSJFT
�CPVOEBSJFT

�BOE�
QSPDFTTJOH�QPXFS�UP�DBMDVMBUF�UIF�DIBSHF�GPS�FBDI�USJQ��0OMZ�UIF�BNPVOU�
PG�UIF�USJQ�DIBSHF�JT�USBOTNJUUFE�UP�UIF�#BDL�0GmDF
�XIJDI�UBLFT�DBSF�PG�
UIF�QSPDFTTFT�BTTPDJBUFE�XJUI�EFCJUJOH�UIF�BDDPVOU�BOE�NBOBHFNFOU��

 ඵ 5IJO�$MJFOU�o�8JUI�UIJT�BQQSPBDI
�UIF�0#6�EPFT�OPU�DPOUBJO�BOZ�
HFPHSBQIJDBM�	NBQ
�JOGPSNBUJPO
�BOE�POMZ�QFSGPSNT�B�NJOJNVN�PG�
QSPDFTTJOH��*U�BDUT�MJLF�B�TJNQMF�TFOTPS�QSPWJEJOH�QPTJUJPO�JOGPSNBUJPO
�
XIJDI�JT�USBOTNJUUFE�	JO�BO�FODSZQUFE�GPSNBU
�UP�UIF�#BDL�0GmDF��5IFSF
�
UIF�JOGPSNBUJPO�BCPVU�UBSJGGT
�SPBE�DBUFHPSJFT�FUD��JT�TUPSFE�BOE�BQQMJFE�
to calculate the trip charges.

&YIJCJU�'���	PO�UIF�GPMMPXJOH�QBHF
�TVNNBSJ[FT�UIF�NBJO�BEWBOUBHFT�BOE�
EJTBEWBOUBHFT�PG�CPUI�BQQSPBDIFT�

#PUI�B�UIJO�BOE�UIJDL�DMJFOU�BQQSPBDI�DBO�XPSL�JO�UIF�TBNF�TZTUFN��'PS�UIF�
QVSQPTF�PG�UIF�DPTU�NPEFM
�JU�JT�BTTVNFE�UIBU�B�UIJO�DMJFOU�BQQSPBDI�XJMM�CF�
VTFE
�SFTVMUJOH�JO�MPXFS�VOJU�DPTUT�GPS�0#6T
��5IBU�TBJE
�TPNF�VTFST�NBZ�CF�
XJMMJOH�UP�QBZ�UIF�BEEJUJPOBM�DPTU�PG�B�iUIJDL�DMJFOUw�0#6�BOE�UIF�JODSFBTFE�
QSJWBDZ�BOE�FOIBODFE�VTFS�EJTQMBZT��"DDPSEJOHMZ
�UIF�mOBM�EFTJHO�GPS�B�
SPBE�OFUXPSL�UPMMJOH�TZTUFN�TIPVME�BDDPNNPEBUF�CPUI�BQQSPBDIFT��0UIFS�
DPTUT�BTTPDJBUFE�XJUI�0#6T�JODMVEF�UIF�GPMMPXJOH�

 ඵ 0#6�*OTUBMMBUJPO�o�"T�QSFWJPVTMZ�OPUFE
�JU�JT�FOWJTJPOFE�UIBU�VTFST�XJMM�
IBWF�UIFJS�0#6T�JOTUBMMFE�BT�QBSU�PG�UIF�BOOVBM�FNJTTJPOT�UFTU��PS�UIFZ�
DBO�BSSBOHF�B�EBUF�GPS�0#6�JOTUBMMBUJPO�XJUI�B�UFDIOJDJBO�BVUIPSJ[FE�CZ�
143$��0XOFST�PG�MBSHF�nFFUT�DPVME�PQUJPOBMMZ�CFDPNF�BVUIPSJ[FE�GPS�
TUPSJOH�BOE�JOTUBMMJOH�UIFJS�PXO�0#6T�
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 ඵ 5SBJOJOH�PG�BVUIPSJ[FE�UFDIOJDJBOT�GPS�UIF�
installation of OBUs

 ඵ 3FQMBDFNFOU�PG�EFGFDUJWF�0#6�T�	UIF�DPTU�
NPEFM�BTTVNFT�UIBU����XJMM�OFFE�UP�CF�
SFQMBDFE�BOOVBMMZ


 ඵ Storage and distribution of spare OBUs

&HQWUDO�6\VWHP���%DFN�2I¼FH

5IF�TVCTZTUFNT�&MFDUSPOJD�5PMMJOH
�$FOUSBM�
4ZTUFN
�BOE�&OGPSDFNFOU�TIBSF�B�DPNNPO�
DFOUSBM�JOGSBTUSVDUVSF�XIJDI�JT�EJTUSJCVUFE�PWFS�
2 separated highly secure data centers. All 
FYUFSOBM�QIZTJD[BM�JOUFSGBDFT�IBWF�SFEVOEBODZ�
built into each data center. The data centers 
UIFNTFMWFT�BSF�DPOOFDUFE�PWFS�SFEVOEBOU�MJOFT�
	TFF�&YIJCJU�'���PO�UIF�GPMMPXJOH�QBHF
��5IF�
JOGSBTUSVDUVSF�PG�UIF�JOEJWJEVBM�TJUFT�JT�EFTJHOFE�
JO�B�XBZ�TP�UIBU�JU�DBO�IBOEMF�UIF�XIPMF�MPBE�JO�
the case of one site failing completely.
"T�QSFWJPVTMZ�OPUFE
�UIF�FMFDUSPOJD�UPMMJOH�
subsystem is the operational core of the system. 
*UT�NBJO�UBTL�JT�UP�DPMMFDU�WFIJDMF�SPBE�VTBHF�
JOGPSNBUJPO�CBTFE�PO�UIF�0#6T��'SPN�UIF�
DPMMFDUFE�SPBE�VTBHF�JOGPSNBUJPO
�UIF�DIBSHFT�
BSF�DBMDVMBUFE�BOE�BQQMJFE
�VTJOH�B�nFYJCMF�
UBSJGG�NPEFM�XIJDI�JT�DBQBCMF�PG�IBOEMJOH�
EJGGFSFOU�UBSJGGT�EFQFOEFOU�PO�MPDBUJPO���SPBEXBZ�
UZQF
�EBUF�BOE�UJNF
�BOE�WFIJDMF�DBUFHPSJFT��
The (OHFWURQLF�7ROOLQJ�%DFN�2IÀFH��(7%2��is 
TUSVDUVSFE�JOUP�TFWFSBM�BQQMJDBUJPOT�UP�EJWJEF�UIF�
TZTUFN�JOUP�FBTZ�NBOBHFBCMF�QBSUT�XJUI�DMFBS�
interfaces. This modular design ensures good 
maintainability.
The (QIRUFHPHQW�%DFN�2IÀFH��()%2��SFDFJWFT�
DIBSHJOH�WJPMBUJPOT�JO�UIF�GPSN�PG�FOGPSDFNFOU�
records transferred from the roadside units. The 

&'#0�QFSGPSNT�WJPMBUJPO�QSPDFTT�BT�EJTDVTTFE�
JO�UIF�QSFWJPVT�TFDUJPO�PO�&OGPSDFNFOU��5IF�
&'#0�BMTP�NPOJUPST�UIF�FOGPSDFNFOU�mFME�
FRVJQNFOU
�QSPWJEJOH�JOGPSNBUJPO�BCPVU�
GBVMUT�BOE�BMBSNT�PG�FRVJQNFOU�BOE�EFWJDFT
�
TZTUFN�QFSGPSNBODF
�BOE�TUBUJTUJD�EBUB��
Detailed historical logs are maintained for all 
components.
The Central System (CS) handles back 
PGmDF�QSPDFTTJOH��8IFSFBT�VTBHF�EBUB�BOE�
FOGPSDFNFOU�EBUB�nPXT�JOUP�UIF�TZTUFN
�UIF�
$4�QSPEVDFT�JOWPJDFT�BOE�mOFT
�BOE�QSPWJEFT�
means for customer interaction to the system. A 
.BOBHFNFOU�*OGPSNBUJPO�4ZTUFN�QSPWJEFT�UIF�
necessary data to account for its performance.
7FIJDMF�EBUB�DBO�CF�WFSJmFE�UISPVHI�BO�JOUFSGBDF�

UP�UIF�WFIJDMF�SFHJTUSBUJPO�EBUBCBTF��5IF�
customer registration includes the type road 
VTBHF�DIBSHJOH�	J�F�
�.BJO�1SPHSBN�VTF�PG�0#6
�
PS�0DDBTJPOBM�1SPHSBN
��0DDBTJPOBM�1SPHSBN�
VTFST�UIBU�IBWF�QSPQFSMZ�SFHJTUFSFE�BSF�JODMVEFE�
JO�B�iXIJUF�MJTUw�PG�WFIJDMFT�UIBU�EP�OPU�VTF�0#6�
and therefore do not store any usage data in 
UIF�EFMFUFE��*O�DBTF�PG�WJPMBUJPO
�UIF�JNBHF�JT�
DPMMFDUFE�UP�UIF�&'#0�GPS�GVSUIFS�QSPDFTTJOH�

#BDL�PGmDF�TZTUFNT�BSF�TFQBSBUFE�CZ�JOUFSOBM�
mSFXBMMT��#BDL�PGmDF�DPNNVOJDBUJPO�JT�BMTP�
WBMJEBUFE�CZ�JOUSVTJPO�EFUFDUJPO�TZTUFN��/POF�PG�
UIF�CBDL�PGmDF�TFSWFST�BSF�BDDFTTJCMF�EJSFDUMZ�
GSPN�JOUFSOFU��5SBGmD�GSPN�UIF�JOUFSOFU�QPSUBM�JT�
TFOU�	WJB�TFDVSJUZ�TZTUFNT
�UP�MPBE�CBMBODFST�
BOE�UIFO�UP�BQQMJDBUJPO�TFSWFST��"QQMJDBUJPO�

Thin Client 7KLFN�&OLHQW

2SHUDWLRQDO�&RVW

3FMBUJWF�MPX
�TJODF�0#6T�BSF�iEVNCw�
EFWJDFT
�SFTVMUJOH�JO�MPXFS�VOJU�DPTUT�BOE�
MPXFS�GBJMVSF�SBUFT��-JUUMF�EJGGFSFODF�JO�
communication costs.

3FMBUJWFMZ�IJHI
�TJODF�0#6�T�BSF�
JOUFMMJHFOU
�SFTVMUJOH�JO�IJHIFS�VOJU�
costs and higher failure rates. Little 
difference in communication costs. 

8SGDWHV���)OH[LELOLW\�
RI�7DULIIV��5RDGV��
6FKHPHV��HWF�

)JHI�'MFYJCJMJUZ��/PU�OFDFTTBSZ�UP�VQEBUF�
data in OBU since all pricing and geo data 
are kept centrally. 

All OBUs need to be updated 
	EPXOMPBEFE�WJB�XJSFMFTT�
DPNNVOJDBUJPOT
�GPS�FWFSZ�DIBOHF�JO�
scenario of tariff pricing.

3ULYDF\
3FRVJSFT�FODSZQUJPO�PG�USJQ�EBUB�GPS�USBOTGFS�
UP�#BDL�0GmDF��BOE�USVTUFE�5IJSE�1BSUZ�UP�
FOTVSF�VTFS�QSJWBDZ

)JHI���POMZ�SPBE�DIBSHF�EBUB�	J�F�
�
OP�USJQ�MPDBUJPO�JOGPSNBUJPO
�BSF�
USBOTGFSSFE�UP�#BDL�0GmDF

9DOXH�DGGHG�VHUYLFHV
0#6�NBZ�CF�VTFE�BT�B�iQSPCFw��5SBGmD�nPX�
information can be easily deducted and 
generated at central.

(FOFSBUJPO�PG�USBGmD�nPX�EBUB�JT�NPSF�
cumbersome

(YROXWLRQ�RI�FKDUJLQJ�
DOJRULWKPV

Charging and map matching are in the Back 
0GmDF
�FBTJMZ�BDDFTTJCMF�BOE�UIFSFGPSF�DBO
CF�NPSF�FBTJMZ�FWBMVBUFE�BOE�JNQSPWFE�

Map matching algorithms are in the 
0#6
�IFODF�NPSF�EJGmDVMU�UP�BDDFTT
�
FWBMVBUF�BOE�JNQSPWF�

8VHU�'LVSOD\V��YHKLFOH�
SRVLWLRQ���FKDUJHV�

Generally not feasible. 'FBTJCMF

([KLELW�)����$GYDQWDJHV�RI�7KLQ�DQG�7KLFN�&OLHQW
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TFSWFST�DPNNVOJDBUF�XJUI�EBUBCBTF�TFSWFST�
WJB�JOUFSOBM�TFDVSJUZ�TZTUFNT��5IJT�QSPUFDUT�BMM�
JOUFSOBM�TFSWFST�GSPN�JOWBMJE�BDDFTT�

Enforcement

Enforcement is essential to the success of 
B�SPBE�UPMMJOH�TZTUFN
�BOE�FTQFDJBMMZ�UIF�
0DDBTJPOBM�4DIFNF��5IFSF�BSF�TFWFSBM�BUUSJCVUFT�
UIBU�NVTU�CF�DPOTJEFSFE�JO�EFWFMPQJOH�UIF�
enforcement subsystem:

 ඵ The enforcement process must be automated 
UP�UIF�HSFBUFTU�FYUFOU�QPTTJCMF
�BOE�IBWF�
high throughput. Manual processing steps 
SFTVMU�JO�TMPX�QSPDFTTJOH�	UISFBU�PG�DVNVMBUJWF�
CBDLMPH

�UISFBU�PG�IJHI�FSSPS�SBUF�	GBMTF�
QPTJUJWFT
�VTFS�BDDFQUBODFþ
�BOE�JO�IJHI�
operational costs.

 ඵ *U�JT�OFBSMZ�JNQPTTJCMF�	J�F��WFSZ�FYQFOTJWF
�
UP�BDIJFWF������FOGPSDFNFOU�DPWFSBHF�GPS�
UIF�FOUJSF�DIBSHJOH�BSFB��(JWFO�UIF�MBSHF�
OVNCFS�PG�SPBEXBZT
�JOUFSTFDUJPOT�BOE�
JOUFSDIBOHFT
�BOE�BMUFSOBUJWF�QBUIT�XJUIJO�UIF�
DIBSHJOH�BSFB
�UIF�JOTUBMMBUJPO�PG�FOGPSDFNFOU�
FRVJQNFOU�UP�DPWFS�FBDI�BOE�FWFSZ�SPBE�
BOE�QPTTJCMF�USJQ�XPVME�CF�DPTU�QSPIJCJUJWF��
&OGPSDFNFOU�BDUJWJUJFT�BOE�FRVJQNFOU�TIPVME�
GPDVT�PO�UIF�NBKPS�SPBEXBZT�UIBU�DBSSZ�UIF�
HSFBUFTU�BNPVOU�PG�USBGmD�

 ඵ *U�JT�OFBSMZ�JNQPTTJCMF�	J�F��WFSZ�FYQFOTJWF
�
UP�BDIJFWF������FOGPSDFNFOU�DPWFSBHF�GPS�
B�HJWFO�SPBE�DSPTT�TFDUJPO��'PS�WFSZ�CVTZ�
SPBET�TVDI�BT�GSFFXBZT�BOE�NBKPS�BSUFSJBMT
�
UIF�GSFRVFODZ�PG�WFIJDMFT�QBTTJOH�JT�UPP�
IJHI�UP�DIFDL�UIFN�BMM�XJUI�B�IJHI�EFHSFF�PG�
SFMJBCJMJUZ��5IF�FRVJQNFOU�DBO�POMZ�TBNQMF�
SPBE�VTFS�CFIBWJPS�

 ඵ &GGFDUJWF�FOGPSDFNFOU�JT�OPU�BDIJFWBCMF�
XJUI�mYFE�FOGPSDFNFOU�MPDBUJPOT�POMZ��"�
MBSHF�QBSU�PG�UIF�SPBE�OFUXPSL�XJUIJO�UIF�
GPVS�o�DPVOUZ�SFHJPO�DPOTJTUT�PG�NJOPS�
BSUFSJBMT�BOE�TJEF�TUSFFUT�XIFSF�	BT�OPUFE�
JO�B�QSFWJPVT�CVMMFU
�JU�JT�OPU�DPTU�FGGFDUJWF�
UP�JOTUBMM�mYFE�FOGPSDFNFOU�FRVJQNFOU��
"DDPSEJOHMZ
�JU�NBZ�CF�FBTZ�UP�BWPJE�mYFE�
FOGPSDFNFOU�FRVJQNFOU�MPDBUJPOT�CZ�VTFST�
XIP�BSF�TP�JODMJOFE�	J�F�
�UIPTF�JOEJWJEVBMT�
XJUIPVU�BO�0#6�PS�XIP�IBWF�OPU�SFHJTUFSFE�

GPS�UIF�0DDBTJPOBM�4DIFNF
��5SBOTQPSUBCMF�
BOE�NPCJMF�FOGPSDFNFOU�FRVJQNFOU�TIPVME�
CF�VTFE�UP�DPWFS�UIFTF�PUIFS�SPBET�BT�
appropriate. 

5IF�DPTU�NPEFM�GPS�UIF�SPBE�OFUXPSL�UPMMJOH�
system is based on an enforcement scheme 
UIBU�PQFSBUFT�XJUI�BVUPNBUJD�MJDFOTF�QMBUF�
SFDPHOJUJPO�	"-13
�BT�UIF�QSJNBSZ�JOQVU�GSPN�
UIF�SPBETJEF
�XJUI�FWJEFOUJBM�QIPUPHSBQIT�
taken simultaneously. ALPR technology for 

([KLELW�)���&HQWUDO�6\VWHP�$UFKLWHFWXUH
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congestion pricing enforcement is being successfully used in London. The 
ALPR sites are typically installed just inside the entrances to the London 
DPOHFTUJPO�DIBSHJOH�[POF��5IF�"-13�GVODUJPOT�BSF�QSPWJEFE�CZ�B�GVMMZ�
JOUFHSBUFE�TPMVUJPO�UIBU�JT�B�DPNCJOBUJPO�PG�B�DPMPS�PWFSWJFX�DBNFSB�QMVT�
B�NPOPDISPNF�*3�DBNFSB�XJUI�BO�JOUFHSBM�-&%�JMMVNJOBUPS�UP�BDRVJSF�IJHI�
RVBMJUZ�*3�JNBHFT�PG�MJDFOTF�QMBUFT��5IF�JOUFSOBM�"-13�1SPDFTTPS�FNQMPZT�
EFEJDBUFE�IBSEXBSF�GPS�JNBHF�QSF�QSPDFTTJOH�BOE�QMBUF�mOEJOH�DPVQMFE�
XJUI�BO�FNCFEEFE�QSPDFTTPS��*U�BMTP�IBT�MPDBM�TUPSBHF�DBQBDJUZ�GPS�
UIPVTBOET�PG�WFIJDMF�SFDPSET��

5IF�PVUDPNF�PG�UIF�"-13�QSPDFTT�JT�B�4VNNBSZ�3FDPSE�XIJDI�DPOUBJOT�
UIF�UJNF�TUBNQFE�WFIJDMF�QMBUF�OVNCFS
�BOE�BO�&WJEFOUJBM�3FDPSE�XIJDI�
DPOUBJOT�UIF�4VNNBSZ�3FDPSE�QMVT�UIF�JNBHF�TFU�	&YIJCJU�'��
��&BDI�SFDPSE�
JT�NBSLFE�XJUI�B�WBMVF�CFUXFFO���BOE����JOEJDBUJOH�UIF�DPOmEFODF�MFWFM�
PG�UIF�"-13�QSPDFTT��&WJEFOUJBM�3FDPSET�BSF�BVUIFOUJDBUFE�BOE�FODSZQUFE�
WJB�B�TFDVSF�LFZ�IBOEMJOH�FOGPSDFNFOU�TFTTJPO�QSPUPDPM�BOE�USBOTNJUUFE�
UP�BO�FOGPSDFNFOU�CBDL�PGmDF�	&'#0
�CBDL�MPDBUJPO�UIFZ�BSF�BVUPNBUJDBMMZ�
DPNQBSFE�UP�POF�PS�NPSF�EBUBCBTFT�UP�EFUFSNJOF�JG�QSF�QBZNFOU�IBT�
BMSFBEZ�CFFO�NBEF�PS�JG�UIF�WFIJDMF�JT�iFYFNQUw
�JO�XIJDI�DBTF�OP�GVSUIFS�
BDUJPO�JT�SFRVJSFE�BOE�UIF�SFDPSET�BSF�EFMFUFE�GSPN�UIF�DBNFSB��0UIFSXJTF
�
B�mOF�JT�BTTFTTFE�BOE�B�CJMM�JT�QSFQBSFE�BOE�NBJMFE�

Stationary Enforcement

5IF�DPTU�NPEFM�BTTVNFT�UIBU�mYFE�FOGPSDFNFOU�BTTFNCMJFT�XJMM�CF�
JOTUBMMFE�BMPOH�UIF�GSFFXBZT�	F�H�
�*���
�*��
�*����
�3PVUFT�����BOE���
�
BOE�NBKPS�BSUFSJBMT�	F�H�
�3PVUFT����
����
����
����
��
����
�XIFSF�IJHI�
USBGmD�EFOTJUZ�SFTVMUT�JO�OFFE�GPS�IJHI�UISPVHIQVU
�BOE�XIFSF�JU�JT�EJGmDVMU�PS�
JODPOWFOJFOU�GPS�B�ESJWFS�UP�BWPJE�QBTTJOH�UIF�DIFDL�QPJOU��5IF�QFSNBOFOU�
JOTUBMMBUJPO�FOBCMFT�PQUJNJ[BUJPO�PG�FRVJQNFOU�BOE�DPNNVOJDBUJPO�GBDJMJUJFT
�
FOTVSJOH�HPPE�DPWFSBHF�PO�IJHI�USBGmD�GSFRVFODZ�MPDBUJPOT��5IF�TUBUJPOBSZ�
BTTFNCMJFT�XJMM�CF�JOTUBMMFE�BU�UIF�FOUSBODFT�UP�UIF�SPBE�QSJDJOH�BSFB�BOE�
JO�UIF�WJDJOJUZ�PG�NBKPS�JOUFSDIBOHFT�BOE�JOUFSTFDUJPOT�	F�H�
�43�������*����
�
*������*�����
�43�������*��
�*������*��
�XJUIJO�UIF�[POF�

&YIJCJU�'���	PO�UIF�GPMMPXJOH�QBHF
�JT�B�TDIFNBUJD�PG�UIF�SPBETJEF�FRVJQNFOU�
GPS�TUBUJPOBSZ�FOGPSDFNFOU�BMPOH�UIF�GSFFXBZ��5IJT�BTTFNCMZ�UZQJDBMMZ�
DPOTJTUT�PG�TFWFSBM�DPNQPOFOUT�TVDI�BT�TFOTPST�GPS�EFUFSNJOBUJPO�PG�
UIF�WFIJDMF�DBUFHPSZ�	MFOHUI
�XJEUI
�OVNCFS�PG�BYMFT
�USBJMFST�y

�"-13�
FRVJQNFOU�GPS�SFBEJOH�UIF�MJDFOTF�QMBUF�FMFDUSPOJDBMMZ
�BOE�B�DBCJOFU�

([KLELW�)����/RQGRQ�6XPPDU\�5HFRUG�IURP�$/35
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DPOUBJOJOH�B�HBOUSZ�TFSWFS�GPS�IBOEMJOH�DPNNVOJDBUJPOT
�TUPSJOH�FWJEFOUJBM�
SFDPSET�VOUJM�FWBMVBUFE�BOE�DPOUSPMMJOH�UIF�PUIFS�EFWJDFT�PO�UIF�HBOUSZ��
"MPOH�UIF�BSUFSJBM�TUSFFUT
�"-13�DBNFSBT�XJMM�CF�NPVOUFE�PO�QPMFT�TJNJMBS�
UP�XIBU�JT�VTFE�JO�-POEPO�	&YIJCJU�'��
��$MBTTJmDBUJPO�EFUFDUJPO�JT�OPU�
included for the arterial assemblies.

Transportable Enforcement

5IJT�UZQF�PG�FOGPSDFNFOU�JT�TFMFDUFE�UP�HFU�B�IJHI�WJTJCJMJUZ�PG�FOGPSDFNFOU�
XIJMF�DIFDLJOH�UIF�NPTU�TJHOJmDBOU�QBSBNFUFST�JO�PSEFS�UP�EFUFSNJOF�
DPNQMJBOU�CFIBWJPS��5SBOTQPSUBCMF�FOGPSDFNFOU�JT�QVSFMZ�CBTFE�PO�"-13��
5IF�USBOTQPSUBCMF�FOGPSDFNFOU�FRVJQNFOU�DPOTJTUT�PG�B�DPNQBDU�TFUVQ�UIBU�
DBO�CF�QMBDFE�BU�UIF�SPBETJEF��"�QPMF�DBSSJFT�DBNFSBT�GPS�UBLJOH�FWJEFOUJBM�
QIPUPHSBQIT�BOE�GPS�"-13��5IF�CBTF�PG�UIF�QPMF�DPOUBJOT�UIF�HBOUSZ�TFSWFS�
BOE�JOGSBTUSVDUVSF�DPNQPOFOUT�	F�H��QPXFS�TVQQMZ
��5IF�FRVJQNFOU�JT�
EFTJHOFE�BOE�EJNFOTJPOFE�UP�PQFSBUF�BVUPOPNPVTMZ�GPS�TFWFSBM�EBZT
�BGUFS�
XIJDI�UIF�EBUB�NVTU�CF�USBOTGFSSFE�UP�UIF�&'#0�GPS�GVSUIFS�QSPDFTTJOH�BOE�
UIF�QPXFS�TVQQMZ�NVTU�CF�SFDIBSHFE��5SBOTQPSUBCMF�FOGPSDFNFOU�PGGFST�
TFWFSBM�BEWBOUBHFT
�JODMVEJOH��

 ඵ /P�MPOH�UFSN�iMFBSOJOH�FGGFDUw�CZ�ESJWFST�BT�UP�IPX�UIFZ�CZQBTT�BOE�
BWPJE�FOGPSDFNFOU�

 ඵ The ability and option to place the stationary portable enforcement at 
FBDI�BOE�FWFSZ�QMBDF�PG�JOUFSFTU��

 ඵ /P�BEEJUJPOBM�HBOUSJFT�IBWF�UP�CF�FSFDUFE�

Mobile Enforcement

.PCJMF�FOGPSDFNFOU�FRVJQNFOU�DPOTJTUT�PG�"-13�FRVJQNFOU�NPVOUFE�
PO�UPQ�PG�BO�FOGPSDFNFOU�WFIJDMF
�BOE�B�UFSNJOBM�JOTJEF�UIF�WFIJDMF�
GPS�BDDFTTJOH�SPBE�VTFS�EBUB�JO�UIF�DFOUSBM�TZTUFN�	TFF�&YIJCJU�'�� on 
UIF�GPMMPXJOH�QBHF
��%FEJDBUFE�TUBGGT�PQFSBUF�UIF�NPCJMF�FOGPSDFNFOU�
VOJUT��.PCJMF�FOGPSDFNFOU�IBT�UIF�TBNF�BEWBOUBHFT�BT�USBOTQPSUBCMF�
FOGPSDFNFOU
�CVU�XJUI�FWFO�HSFBUFS�nFYJCJMJUZ�o�UIF�NPNFOU�PG�TVSQSJTF�JT�
IJHI
�JU�JT�JNQPTTJCMF�UP�QSFEJDU�GPS�PGGFOEFST�

(QIRUFHPHQW�%DFN�2I¼FH��()%2��

5IF�&'#0�DPOTJTUT�PG�UIF�DFOUSBM�DPNQPOFOUT�SFTQPOTJCMF�GPS�TVQQPSUJOH�
UIF�FOGPSDFNFOU�mFME�DPNQPOFOUT��*U�IBOEMFT�BMM�EBUB�USBOTGFS
�SFUSJFWJOH�
OFFEFE�JOGPSNBUJPO�GSPN�UIF�DFOUSBM�TZTUFN
�DPNQJMJOH�BOE�EFMJWFSJOH�
enforcement records to the central system. It distributes black lists to the 
mFME�DPNQPOFOUT�BOE�DPMMFDUT�NFTTBHFT�BCPVU�CMBDLMJTUFE�WFIJDMFT��

%VF�UP�UIF�IJHI�OVNCFS�PG�WFIJDMFT�JO�UIF�TZTUFN
�JU�JT�JNQPSUBOU�UP�
BWPJE�NBOVBM�QSPDFTTJOH�UP�UIF�HSFBUFTU�FYUFOU�QPTTJCMF��5IF�TZTUFN�
mSTU�EFUFSNJOFT�XIFUIFS�B�WFIJDMF�XJUI�JUT�SFDPHOJ[FE�MJDFOTF�QMBUF�JT�JO�
WJPMBUJPO��

([KLELW�)����6FKHPDWLF�RI�6WDWLRQDU\�(QIRUFHPHQW�$VVHPEO\ ([KLELW�)����3ROH�%DVHG�$/35���(QIRUFHPHQW�,QVWDOODWLRQ�LQ�/RQGRQ
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5IF�NBUDIJOH�PG�UIF�"-13�JOGPSNBUJPO�XJUI�UIF�
QBZNFOU�JOGPSNBUJPO�JT�EPOF�PO�CBTJT�PG�SBX�
"-13�EBUB
�JSSFTQFDUJWF�UIF�SFMJBCJMJUZ�MFWFM��5IJT�
DPVME�FWFO�CF�XJUI�POF�DIBSBDUFS�PG�UIF�MJDFOTF�
plate not read or misread.12�*O�B�TFDPOE�TUFQ
�
UIF�WJPMBUJPO�JT�DIFDLFE�XJUI�UIF�SFMJBCJMJUZ�PG�UIF�
ALPR result taken into account. Violator license 
OVNCFST�UIBU�BSF�SFBE�BOE�DMBTTJmFE�XJUI�B�IJHI�
SFMJBCJMJUZ�XJMM�CF�QSPDFTTFE�GVMMZ�BVUPNBUJDBMMZ��
Violator license plate numbers that are read 
XJUI�MPX�SFMJBCJMJUZ�PS�UIBU�DBOOPU�CF�DMBTTJmFE�
BVUPNBUJDBMMZ�XJMM�CF�QSPDFTTFE�NBOVBMMZ�

.BOVBM�QPTU�QSPDFTTJOH�JT�JOFWJUBCMF�GPS�B�
certain percentage of the enforcement records 
DPMMFDUFE��'PS�UIJT�UBTL
�XPSLQMBDFT�NVTU�CF�
TFU�VQ�XJUIJO�UIF�&'#0�BOE�FRVJQQFE�XJUI�UIF�
necessary data access and support features. 
5IJT�FRVJQNFOU�JT�CBTJDBMMZ�B�UFSNJOBM�GPS�
accessing and editing enforcement records 
BOE�SFUSJFWJOH�SFMBUFE�JOGPSNBUJPO��5SBJOJOH�BOE�
TVQFSWJTJPO�QSPDFTTFT�FOTVSF�SFMJBCMF�BOE�GBJS�
demeanor of the enforcement personnel. Other 
&'#0�BDUJWJUJFT�BOE�TFSWJDFT�BSF�TVNNBSJ[FE�
CFMPX�

 ඵ %FMJWFSJOH�&OGPSDFNFOU�3FDPSET���"MM�
JOGPSNBUJPO�	QIPUPT
�MJDFOTF�QMBUF�OVNCFST�
FUD�
�PG�B�TVTQFDUFE�WJPMBUJPO�BSF�DPNQJMFE�
BOE�EFMJWFSFE�UP�UIF�DFOUSBM�TZTUFN�
automatically. No manual checks are 
performed.

 ඵ $IFDLJOH�PG�&OGPSDFNFOU�3FDPSET���*O�
UIF�DBTF�PG�EJTQVUFT�PS�GPS�PUIFS�SFBTPOT
�
it is sometimes necessary to perform 
further checks on selected enforcement 
records. The enforcement subsystem offers 
TVQQPSU�GPS�UIFTF�UBTLT�JODMVEJOH�EFMJWFSZ�UP�

NBOVBM�FOGPSDFNFOU�CBDL�PGmDF�UFSNJOBMT
�
XIFSF�NBOVBM�DIFDLT�IFMQ�UP�WBMJEBUF�
UIF�DPSSFDUOFTT�PG�TVTQFDUFE�WJPMBUJPOT��
The original record plus a summary of the 
DIFDLJOH�DPODMVTJPOT�BSF�EFMJWFSFE�BT�UIF�
result.

 ඵ 1SPTFDVUJPO�PG�#MBDLMJTUFE�7FIJDMFT���
Additionally to collecting enforcement 
SFDPSET
�UIF�FRVJQNFOU�BMTP�TFSWFT�GPS�
USBDLJOH�EPXO�PGGFOEFST��5IJT�JT�GBDJMJUBUFE�
CZ�EJTUSJCVUJOH�MJTUT�PG�WFIJDMFT�UP�UIF�mFME�
FOGPSDFNFOU�DPNQPOFOUT�	TUBUJPOBSZ�BOE�
NPCJMF�VOJUT
��5IFTF�	BOE�UIF�QFSTPOOFM�
JOWPMWFE
�BSF�UIFSFGPSF�BCMF�UP�MPPL�PVU�
for suspects. Alarms are triggered and 
USBOTNJUUFE�BT�UIF�SFTVMU�PG�UIJT�TFSWJDF�BT�
TPPO�BT�CMBDLMJTUFE�WFIJDMFT�PS�0#6T�QBTT�
enforcement stations. 

Enforcement for OBU-Based Vehicles

5IF�PQFSBUJPO�PG�UIF�"-13�o�CBTFE�FOGPSDFNFOU�
TVCTZTUFN�EFTDSJCFE�BCPWF�JT�GPDVTFE�PO�
QPUFOUJBM�WJPMBUJPOT�PG�UIF�0DDBTJPOBM�4DIFNF��
&OGPSDFNFOU�BDUJWJUJFT�BSF�BMTP�EJSFDUFE�UPXBSET�
UIF�0#6�o�FRVJQQFE�WFIJDMFT
�JODMVEJOH�

 ඵ %BUB�.JOJOH���*OGPSNBUJPO�DPMMFDUFE�JO�UIF�
central system can yield suspicious patterns. 
4VEEFO�SFEVDUJPOT�JO�SPBE�VTBHF
�HBQT�JO�
USBDLJOH�EBUB�BOE�PUIFS�UZQFT�PG�CFIBWJPS�
DBO�CF�BO�JOEJDBUJPO�UIBU�DIBSHJOH�WJPMBUJPOT�
are committed.

 ඵ $IFDLJOH�PG�0#&�)JTUPSZ���5IF�0#6�DBO�
hold a history of status and usage records. 
5SBDLJOH�JOGPSNBUJPO�	XJUI�IJHIFS�HSBOVMBSJUZ
�
held in the OBU might be checked during 
FOGPSDFNFOU
�PO�DBODFMMBUJPO�PS�SF�JOTUBMMBUJPO�

JO�B�OFX�WFIJDMF
�PS�JO�UIF�DPVSTF�PG�UIF�
SFHVMBS�WFIJDMF�JOTQFDUJPO��5IJT�JOGPSNBUJPO�
DBO�MFBE�UP�JOEJDBUJPOT�PG�OPO�DPNQMJBOU�
CFIBWJPS�

 ඵ $PNQBSJTPO�PG�0EPNFUFS�3FBEJOH�XJUI�5PMM�
3FDPSET���*O�UIF�DPVSTF�PG�UIF�SFHVMBS�WFIJDMF�
JOTQFDUJPO
�PS�EVSJOH�NBOVBM�FOGPSDFNFOU
�
an odometer reading can be taken and 
DPNQBSFE�XJUI�UIF�NJMFBHF�SFHJTUFSFE�JO�UIF�
tolling system.

Data Communication

The communications infrastructure is a key 
element of any road pricing system. If the 
OFUXPSL�DBOOPU�QSPQFSMZ�TVQQPSU�UIF�FYDIBOHF�
PG�JOGPSNBUJPO�CFUXFFO�TZTUFN�FMFNFOUT�	F�H�
�
0#6T
�FOGPSDFNFOU���"-13�mFME�EFWJDFT
�BOE�
DFOUSBM�TZTUFNT���CBDL�PGmDFT
�JU�DBO�JOKFDU�
B�TFSJPVT�DPOTUSBJOU�PO�UIF�PWFSBMM�PQFSBUJPO
�
SFTVMUJOH�JO�MPTU�SFWFOVF�BOE�SFEVDFE�TZTUFN�
credibility on the part of the road users. The 
CBOEXJEUI�	J�F�
�IPX�NVDI�JOGPSNBUJPO�DBO�
CF�USBOTNJUUFE
�BOE�UIF�MBUFODZ�	J�F�
�BSF�UIF�
USBOTNJTTJPOT�SFDFJWFE�JO�B�UJNFMZ�NBOOFS
�BSF�

12It is noted that the ALPR subsystem for the London congestion charging achieves a 93 % capture rate with an 85% overall accurate read.

([KLELW�)����0RELOH�(QIRUFHPHQW�9HKLFOH�LQ�
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NBKPS
�BOE�JOUFSSFMBUFE
�DPOTJEFSBUJPOT�XIFO�
designing and operating a communications 
TVCTZTUFN��5IF�GPMMPXJOH�DPNNVOJDBUJPOT�
JOGSBTUSVDUVSF�BOE�TFSWJDFT�BSF�OFDFTTBSZ�

 ඵ 8JSFMFTT�OFUXPSL�TFSWJDFT�GPS�DPNNVOJDBUJPO�
CFUXFFO�UIF�0#6T�BOE�UIF�&MFDUSPOJD�5PMMJOH�
#BDL�PGmDF�	&5#0
��*U�JT�FOWJTJPOFE�UIBU�
*HQHUDO�3DFNHW�5DGLR�6HUYLFH��*356� o�B�
.PCJMF�%BUB�4FSWJDF�BWBJMBCMF�UP�VTFST�PG�
Global System for Mobile Communications 
	(4.
�o�XJMM�CF�VTFE��(134�IBT�CFDPNF�
VCJRVJUPVT�XJSFMFTT�EBUB�TFSWJDF
�BWBJMBCMF�
OPX�XJUI�BMNPTU�FWFSZ�(4.�OFUXPSL��(134�
JT�B�DPOOFDUJWJUZ�TPMVUJPO�CBTFE�PO�*OUFSOFU�
1SPUPDPMT�UIBU�TVQQPSUT�B�XJEF�SBOHF�PG�
enterprise and consumer applications. GPRS 
DVSSFOUMZ�QSPWJEFT�EBUB�SBUFT�GSPN����VQ�UP�
����,CQT�

 ඵ $PNNVOJDBUJPOT�OFUXPSL�CFUXFFO�
enforcement stations and the Enforcement 
#BDL�0GmDF�	&'#0
��"-13�JOGPSNBUJPO�TFOU�
CBDL�UP�UIF�CBDL�PGmDF�GPS�FBDI�DBQUVSFE�
QMBUF�JODMVEFT�B�DPMPS�BOE�JOGSBSFE�QJDUVSF
�
B�EFUFDUFE�BOE�EJHJUJ[FE�OVNCFS�QMBUF
�
UJNF�TUBNQ�PG�UIF�QJDUVSF
�BOE�UIF�BEESFTT�
��MPDBUJPO�XIFSF�UIF�QJDUVSF�XBT�MPDBUJPO��
#BTFE�PO�UIF�-POEPO�FYQFSJFODF
�UIF�TJ[F�
PG�UIJT�EBUB�mMF
�JODMVEJOH�QIPUPHSBQIT
�JT�
140 kb for each plate capture. It may not be 
necessary to transmit the pictures for each 
capture; but to only transmit the pictures 
VQPO�SFRVFTU�GSPN�UIF�&'#0�o�TVDI�BT�JO�UIF�
DBTF�PG�B�QPTTJCMF�WJPMBUJPO
�XIFSF�UIFSF�JT�
the need to include a picture as part of the 
FWJEFOUJBM�SFDPSE��8JUIPVU�UIF�QJDUVSFT�UIF�
EBUB�mMF�JT����LC��"T�B�GBJS�BNPVOU�PG�MBUFODZ�
DBO�CF�UPMFSBUFE
�UIF�XJSFMFTT�(134�OFUXPSL�

DBO�BMTP�CF�VTFE�GPS�UIJT�OFUXPSL�	FTQFDJBMMZ�
GPS�UIF�NPCJMF�FOGPSDFNFOU
��*U�JT�FOWJTJPOFE�
that some of the stationary stations may 
be located in such a manner that existing 
DPNNVOJDBUJPOT�OFUXPSLT�	F�H�
�8BTIJOHUPO�
%05�mCFS�BMPOH�UIF�JOUFSTUBUFT
�DBO�CF�VTFE�
GPS�DPNNVOJDBUJPOT
�QSPWJEFE�BQQSPQSJBUF�
security measures can be implemented. 

 ඵ $PNNVOJDBUJPOT�CFUXFFO�&5#0
�&'#0
�
DFOUSBM�TZTUFN
�BOE�SFEVOEBOU�MPDBUJPOT��"T�
UIFTF�BSF�mYFE�	J�F�
�OPO�NPCJMF�MPDBUJPOT
�
SFRVJSJOH�MBSHF�CBOEXJEUI
�JU�JT�FOWJTJPOFE�
UIBU�TPNF�TPSU�PG�MFBTFE�	BOE�TFDVSF
�DJSDVJUT�
XJMM�CF�VTFE�GPS�UIJT�OFUXPSL��
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OVERVIEW
*O�SFDFOU�ZFBST
�QFPQMF�XIP�TUVEZ�USBGmD�EBUB�
BOE�USBWFM�CFIBWJPS�IBWF�OPUJDFE�UIBU�WFIJDMF�
NJMFT�USBWFMFE�IBWF�OPU�CFFO�JODSFBTJOH�
UIF�XBZ�POF�XPVME�FYQFDU�HJWFO�IJTUPSJDBM�
SFMBUJPOTIJQT�CFUXFFO�QPQVMBUJPO
�FDPOPNJD�
BDUJWJUZ
�BOE�WFIJDMF�NJMFT�USBWFMFE�	7.5
��/BUF�
4JMWFS�IVNPSPVTMZ�TVNNFE�JU�VQ�JO������XIFO�
IF�TBJE
�i5IJT�JT�TVSFMZ�POF�PG�UIF�TJHOT�PG�UIF�
BQPDBMZQTF��"NFSJDBOT�BSFO�U�ESJWJOH�BT�NVDI�
BT�UIFZ�VTFE�UP�w�4JMWFS�HPFT�PO�UP�QPJOU�PVU�UIBU
�

i*G�UIFSF�IBWF�CFFO�UXP�TFFNJOHMZ�JNNVUBCMF�
USFOET�GPS�UIF�"NFSJDBO�DPOTVNFS
�UIFZ�SF�UIBU�
IF�T�FBUFO�NPSF�FWFSZ�ZFBS�BOE�ESJWFO�NPSF�
FWFSZ�ZFBS��5IF�MBUF�����T�BSF�TPNFUJNFT�
assumed to be the height of car culture. But in 
+BOVBSZ�����
�UIF�BWFSBHF�"NFSJDBO�ESPWF�POMZ�
BCPVU�����NJMFT�JO�IJT�WFIJDMF
�PS�BCPVU�IBMG�PG�
XIBU�IF�ESPWF�FWFSZ�NPOUI�VOUJM�SFDFOUMZ�w1 
"T�UIF�OBUJPO�TMPXMZ�FNFSHFE�GSPN�SFDFTTJPO
�
USBOTQPSUBUJPO�BHFODZ�PGmDJBMT�BSPVOE�UIF�
DPVOUSZ�CFHBO�OPUJDJOH�UIBU�GVFM�UBY�SFWFOVFT�
XFSFO�U�SFDPWFSJOH�BT�GBTU�BT�FYQFDUFE��5IF�
DPOWFOUJPOBM�XJTEPN�XBT�UIBU�CFDBVTF�UIF�
SFDFTTJPO�XBT�VOVTVBMMZ�EFFQ�BOE�UIF�SFDPWFSZ�
VOVTVBMMZ�TMPX
�7.5�BOE�GVFM�UBY�SFWFOVFT�XFSF�
UBLJOH�MPOHFS�UIBO�VTVBM�UP�UVSO�BSPVOE
�CVU�
UIFZ�XPVME�NBLF�VQ�GPS�MPTU�UJNF�SFBM�TPPO��3FBM�
TPPO�TUJMM�IBTO�U�BSSJWFE�BOE�NBOZ�BHFODJFT�BSF�
CFHJOOJOH�UP�BDDFQU�UIBU�UIFSF�NBZ�IBWF�CFFO�
B�GVOEBNFOUBM�TIJGU�JO�USBWFM�CFIBWJPS
�POF�UIBU�
began before the recession started and that is 
likely to continue.

'JHVSF���TIPXT�7.5�BOE�UBYFE�HBMMPOT�PG�GVFM�
OBUJPOXJEF�TJODF�������/BUJPOBMMZ
�7.5�QFBLFE�
JO������BOE�XBT�TUJMM�CFMPX�UIBU�QFBL�mWF�ZFBST�
later in 2012. While taxed gallons of motor fuel 
TIPXT�UIF�TBNF�QBUUFSO�PG�JODSFBTJOH�TUFBEJMZ�
VOUJM������BOE�UIFO�GBMMJOH�BOE�nBUUFOJOH�PVU
�
UBYFE�HBMMPOT�EJE�OPU�HSPX�BT�GBTU�TJODF������
as VMT and fell more sharply after 2007. As of 
����
�UBYFE�HBMMPOT�IBE�KVTU�TVSQBTTFE������
MFWFMT
�FWFO�UIPVHI�QPQVMBUJPO�BOE�FNQMPZNFOU�
IBE�CPUI�JODSFBTFE�JO�UIF�JOUFSWFOJOH�UFO�ZFBST��

5IF�HSPXJOH�HBQ�CFUXFFO�UIF�UXP�MJOFT�JT�B�
SFTVMU�PG�JNQSPWFE�BWFSBHF�GVFM�FDPOPNZ��"T�PG�
NJE������UPUBM�7.5�OBUJPOBMMZ�XBT�FTUJNBUFE�UP�
be increasing once again.
5IJT�QBQFS�FYBNJOFT�XIBU�IBQQFOFE�UP�7.5�
BOE�7.5�QFS�DBQJUB�OBUJPOXJEF�BOE�JO�0SFHPO�
PWFS�UIF�MBTU����ZFBST
�XIZ�7.5�QFS�DBQJUB�
JODSFBTFE�TUFBEJMZ
�UIFO�CFHBO�GBMMJOH
�SJTJOH�
PODF�BHBJO�BOE�XIBU�JU�BMM�NFBOT�GPS�GVFM�UBY�
SFWFOVFT�
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ISSUES RELATED TO VMT AND FUEL TAX 
REVENUES

WHAT DETERMINES VEHICLE MILES TRAVELED (VMT)?
4FWFSBM�GBDUPST�DPNCJOF�UP�EFUFSNJOF�IPX�NBOZ�NJMFT�WFIJDMFT�XJMM�USBWFM�JO�
B�QFSJPE�PG�UJNF��5IFTF�GBDUPST�BSF�CPUI�EFNBOE�TJEF�GBDUPST�BOE�GBDUPST�
UIBU�FGGFDU�UIF�TVQQMZ�BOE�QSJDF�PG�WFIJDMF�SFMBUFE�USBWFM��

 ඵ 3RSXODWLRQ��5IF�OVNCFS�PG�QFPQMF�XIP�USBWFM�EJSFDUMZ�EFUFSNJOFT�UIF�
BNPVOU�PG�USBWFM
�BMM�FMTF�CFJOH�UIF�TBNF�

 ඵ 7ULSV�SHU�3HUVRQ��5IF�OVNCFS�PG�USJQT�FBDI�QFSTPO�NBLFT�JT�JOnVFODFE�
CZ�FNQMPZNFOU
�UIF�BNPVOU�PG�TIPQQJOH�BOE�PUIFS�OPO�XPSL�BDUJWJUZ�
VOEFSUBLFO�BOE�USJQ�DIBJOJOH
�PS�IPX�NBOZ�BDUJWJUJFT�BSF�DPNCJOFE�
into a single trip. The number of automobile trips each person makes 
JT�JOnVFODFE�CZ�UIF�BWBJMBCJMJUZ�BOE�DPTU�PG�BMUFSOBUJWF�NPEFT�BOE�UIF�
QSPYJNJUZ�PG�IPNF
�XPSL
�TIPQQJOH
�BOE�PUIFS�MPDBUJPOT�

 ඵ 0LOHV�SHU�7ULS� The length of trips is determined by the proximity of 
IPNF
�XPSL
�TIPQQJOH
�BOE�PUIFS�MPDBUJPOT
�XIJDI�JT�JOnVFODFE�CZ�UIF�
DIPJDF�PG�SFTJEFOUJBM�MPDBUJPO�BOE�UIF�DIPJDF�PG�XPSLQMBDF�MPDBUJPO�BOE�
BDUJWJUZ�EFTUJOBUJPOT�GPS�TIPQQJOH�BOE�PUIFS�BDUJWJUJFT�

 ඵ 3HRSOH�SHU�9HKLFOH��7FIJDMF�PDDVQBODZ�JT�JOWFSTFMZ�SFMBUFE�UP�7.5�BOE�
JU�UFOET�UP�CF�MPXFS�GPS�DPNNVUJOH�USJQT�UIBO�GPS�PUIFS�UZQFT�PG�USJQT�

5IFTF�GBDUPST�UIBU�EFUFSNJOF�7.5�NBZ�CF�FYQSFTTFE�BT�BO�FRVBUJPO�

VMT = population * trips per person * miles per trip / people per vehicle
#Z�EFmOJUJPO
�QFS�DBQJUB�7.5�JT�7.5�EJWJEFE�CZ�QPQVMBUJPO
�TP�

3HU�&DSLWD�907� �WULSV�SHU�SHUVRQ�
�PLOHV�SHU�WULS���SHRSOH�SHU�YHKLFOH

HOW VMT IS AFFECTED BY VEHICLE OPERATING COSTS?
7.5�JT�JOnVFODFE�CZ�WFIJDMF�PQFSBUJOH�DPTUT
�PS�TQFDJmDBMMZ�UIF�FGGFDUJWF�
DPTU�PG�PQFSBUJOH�B�NPUPS�WFIJDMF��7FIJDMF�PQFSBUJOH�DPTUT�BSF�B�GVODUJPO�
PG�CPUI�UIF�QSJDF�PG�NPUPS�GVFMT�BOE�UIF�SFMBUJWF�GVFM�FGmDJFODZ�PG�WFIJDMFT��
"MUIPVHI�$"'²�TUBOEBSET�BOE�PUIFS�SFHVMBUPSZ�FGGPSUT�XJMM�IBWF�BO�FGGFDU�
PO�nFFU�FGmDJFODZ�PWFS�UJNF
�UIFJS�FGGFDU�JT�POMZ�PO�OFX�BEEJUJPOT�UP�UIF�
nFFU��)PVTFIPME�QVSDIBTJOH�CFIBWJPS�BMTP�DBVTFT�UIF�nFFU�BWFSBHF�GVFM�
FGmDJFODZ�UP�MBH�$"'²�TUBOEBSET�TJHOJmDBOUMZ�

5IF�IJHIFS�QVSDIBTF�DPTU�PG�NPSF�GVFM�FGmDJFOU�WFIJDMFT
�BOE�UIF�SFEVDFE�
QSJNBSZ��BOE�TFDPOEBSZ�NBSLFU�WBMVF�PG�MFTT�FGmDJFOU�BOE�PMEFS�WFIJDMFT
�
DBVTFT�MFTT�GVFM�FGmDJFOU�WFIJDMFT�UP�SFNBJO�MPOHFS�JO�UIF�nFFU��5IF�
JOUFSBDUJPO�PG�NBOZ�GBDUPST�JOnVFODFT�VUJMJ[BUJPO�PG�WFIJDMFT�PG�WBSJPVT�UZQFT�
BOE�FGmDJFODJFT�BOE
�IFODF
�UIF�FGGFDUJWF�GVFM�BOE�NBJOUFOBODF�DPTU�PG�
WFIJDMFT�JO�UIF�nFFU��

5IF�TIPSU��BOE�MPOH�SVO�USFOET�JO�GVFM�FGmDJFODZ�BOE�GVFM�DPTU�BSF�BGGFDUFE�
CZ�VOEFSMZJOH�	UJNF�SFMBUFE
�USFOET�BOE�GVFM�DPTUT�QFS�HBMMPO��*O�UIF�MPOH�SVO
�
UIF�GVFM�DPNQPOFOU�PG�PQFSBUJOH�DPTU�QFS�WFIJDMF�NJMF�HSPXT�MFTT�SBQJEMZ�
UIBO�GVFM�DPTUT�EVF�UP�EFDSFBTFT�JO�UIF�RVBOUJUZ�PG�GVFM�VTFE�QFS�NJMF�

It is generally anticipated that the adjustment process of fuel costs per 
WFIJDMF�NJMF�USBWFMFE�JT�B�TMPX�POF
�TJODF�NBUFSJBM�DIBOHFT�JO�ESJWJOH�
CFIBWJPS
�UIF�WFIJDMFT�FNQMPZFE
�BOE�PUIFS�GBDUPST�XJMM�UBLF�UJNF�UP�FWPMWF��*U�
JT�BMTP�VOEFSTUPPE�UIBU�UIF�FGGFDUT�XJMM�CF�EJGmDVMU�UP�FYUSBDU�GSPN�BDUVBM�EBUB�
due to the high degree of noise arising from imperfections in measuring 
TVDI�RVBOUJUJFT�BT�7.5
�GVFM�QSJDFT�BOE�UIFJS�OFU�FGGFDU�PO�UIF�GVFM�DPTU�
DPNQPOFOU�PG�PQFSBUJOH�FYQFOTFT��'JOBMMZ
�JU�JT�MJLFMZ�UIBU�UIF�QBTTBHF�PG�
UJNF�NBZ�JOnVFODF�UIF�FWPMVUJPO�PG�ESJWJOH�CFIBWJPS�BT�OFX�UFDIOPMPHJFT�
CFDPNF�BWBJMBCMF
�EFNPHSBQIJD�BOE�XPSLJOH�DPOEJUJPOT�DIBOHF
�FUD��'PS�
UIFTF�SFBTPOT�GPSFDBTUJOH�WFIJDMF�PQFSBUJOH�DPTUT�BOE�UIF�FGGFDU�PG�UIFTF�
costs on VMT is challenging. 

HOW ARE VMT AND THE ECONOMY RELATED?
Vehicle use plays a role in both economic production and consumption. 
5IF�NPWFNFOU�PG�HPPET�JT�BO�JNQPSUBOU�QBSU�PG�NBOZ�JOEVTUSZ�QSPEVDUJPO�
GVODUJPOT��#VU�JU�JT�BMTP�USVF�UIBU�UIF�NPWFNFOU�PG�QFPQMF�	MBCPS

�FTQFDJBMMZ�
XJUIJO�NFUSPQPMJUBO�SFHJPOT
�JT�IVHFMZ�JNQPSUBOU�UP�UIF�QSPEVDUJPO�
possibilities of many other industries. And people are also consumers that 
need access to markets. 
'PSNBM�TUVEJFT�PG�UIF�SFMBUJPOTIJQ�CFUXFFO�UIF�BNPVOU�WFIJDMF�VTF�BOE�
UIF�FDPOPNZ�BSF�GFX�2 What research has been done strongly supports 
UXP�XBZ�DBVTBMJUZ�CFUXFFO�BVUP�NPCJMJUZ�	BOE�GVFM�FGmDJFODZ
�BOE�UIF�
FDPOPNZ��5IF�QIFOPNFOB�JOnVFODF�FBDI�PUIFS
�BOE�UIF�QBUIT�PG�UIFTF�
JOnVFODFT�BSF�OPU�BMXBZT�EJSFDU��$IBOHFT�JO�UFDIOJDBM�FGmDJFODZ�EPNJOBUF�
UIF�IJTUPSJDBM�FOWJSPONFOU��'PS�FYBNQMF
�IJHI�EFNBOET�GPS�WFIJDMF�VTF�MJLFMZ�
causes changes in fuel technology and thus limits the effects of fuel costs 

2
Driving the Economy: Automotive Travel, Economic Growth, and the Risks of Global Warming Regulations. Prepared by Dr. Randall Pozdena for the Cascade Policy Institute, November 2009.
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PO�UIF�FDPOPNZ�JO�UIF�MPOH�SVO��"T�B�SFTVMU�PG�UIF�DPNQMFY�MJOLT�CFUXFFO�
BVUP�NPCJMJUZ�BOE�UIF�FDPOPNZ�JU�JT�UIF�DBTF�UIBU�7.5�JT�MFTT�TFOTJUJWF�UP�
TVEEFO�DIBOHFT�JO�GVFM�DPTUT�UIBO�JU�JT�UP�TVEEFO�DIBOHFT�JO�UIF�PWFSBMM�
EFNBOE�JO�UIF�FDPOPNZ�	BT�NJHIU�CF�NFBTVSFE�CZ�(%1
��

"T�UIF�FDPOPNZ�TMPXT�TP�EPFT�EFNBOE�GPS�UIF�NPWFNFOU�PG�HPPET�BOE�
QFPQMF��#VU�UIF�SFCPVOE�PG�7.5�UIBU�GPMMPXT�UIF�FDPOPNJD�SFDPWFSZ�DBO�
CF�TMPX�UP�NBUFSJBMJ[F��4JODF�FOFSHZ�VTBHF�JT�NFNPSJBMJ[FE�JO�MPOH�MJWFE�
BTTFUT�TVDI�BT�UIF�DVSSFOU�TUPDL�PG�WFIJDMFT�BOZUIJOH�UIBU�JODSFBTFT�FOFSHZ�
DPTUT�SFTVMUT�JO�B�SFEVDUJPO�JO�UIF�WBMVF�PG�iPMEFSw�DBQJUBM��5IJT�TMPXT�UIF�
QFOFUSBUJPO�PG�FOFSHZ�TBWJOH�UFDIOPMPHZ�UIVT�LFFQJOH�UIF�SFMBUJWF�DPTUT�PG�
WFIJDMF�VTF�IJHIFS�UIBO�UIFZ�NJHIU�CF�PUIFSXJTF��"MM�UIJT�NBLFT�GPSFDBTUJOH�
future VMT a particularly challenging exercise.

WHAT WAS HAPPENING WITH VMT BEFORE 2000?
5ISPVHIPVU�UIF�TFDPOE�IBMG�PG�UIF�MBTU�DFOUVSZ
�XJUI�NJOPS�TFUCBDLT�EVSJOH�
FDPOPNJD�EPXOUVSOT
�7.5�HSFX�GBTUFS�UIBO�QPQVMBUJPO��5IF�BWFSBHF�
QFSTPO�USBWFMFE�NPSF�BOE�NPSF�NJMFT�FBDI�ZFBS�BT�QFS�DBQJUB�7.5�
JODSFBTFE��4FWFSBM�DBVTFT�IBWF�CFFO�DJUFE�CZ�SFTFBSDIFST
�JODMVEJOH�

 ඵ ,QFUHDVHG�ODERU�IRUFH�SDUWLFLSDWLRQ
�FTQFDJBMMZ�CZ�XPNFO��5IF�CBCZ�
CPPN�HFOFSBUJPO�NPWJOH�UISPVHI�UIFJS�XPSLJOH�ZFBST�BMTP�SBJTFE�UIF�
QSPQPSUJPO�PG�UIF�QPQVMBUJPO�PG�XPSLJOH�BHF�BOE�UIF�OVNCFS�PG�XPSLFST��
8PSLFST�UFOE�UP�ESJWF�NPSF�UIBO�OPO�XPSLFST�BOE�BSF�NPSF�MJLFMZ�UP�
ESJWF�BMPOF
�TP�BT�UIF�QSPQPSUJPO�PG�UIF�QPQVMBUJPO�UIBU�XPSLT�JODSFBTFE
�
TP�EJE�QFS�DBQJUB�7.5�

 ඵ ,QFUHDVLQJ�GLVWDQFHV UP�XPSL
�TIPQQJOH
�BOE�PUIFS�BDUJWJUJFT��8JUI�
TVCVSCBOJ[BUJPO�BOE�EFDSFBTFE�IPVTJOH�EFOTJUZ
�QFPQMF�FOEFE�VQ�MJWJOH�
GBSUIFS�GSPN�XPSL�BOE�DPNNFSDJBM�DFOUFST�3�4IPQQJOH�BDUJWJUJFT�TIJGUFE�
GSPN�MPDBM�TIPQT�UP�SFHJPOBM�TIPQQJOH�DFOUFST�BOE�CJH�CPY�TUPSFT�

 ඵ ,QFUHDVLQJ�QRQ�ZRUN�WULSV. 5IF�CBCZ�CPPN�HFOFSBUJPO�OPU�POMZ�XPSLFE�
NPSF
�UIFZ�BMTP�TIPQQFE�NPSF
�XFSF�NPSF�MJLFMZ�UP�FBU�PVU
�XFSF�NPSF�
MJLFMZ�UP�ESJWF�UIFJS�LJET�UP�TDIPPM
�BOE�UPPL�UIFJS�LJET�BOE�UIFNTFMWFT�UP�
NPSF�BDUJWJUJFT�UIBO�QSFWJPVT�	PS�GVUVSF
�HFOFSBUJPOT��%SJWJOH�UP�UIF�HZN�UP�
ride a stationary bike became a common thing to do.

 ඵ The VKDUH�RI�WULSV�PDGH�E\�DXWRPRELOH�LQFUHDVHG as distances 
JODSFBTFE
�EFOTJUZ�EFDSFBTFE
�BOE�USBOTJU�TFSWJDF�EFUFSJPSBUFE��5IF�
QSPQPSUJPO�PG�USJQT�XJUIJO�GFBTJCMF�XBMLJOH�PS�CJLJOH�EJTUBODF�GFMM
�JO�NBOZ�
BSFBT�UP�OFBS�[FSP�

1FS�DBQJUB�WFIJDMF�PXOFSTIJQ�BMTP�HSFX�UISPVHIPVU�UIF�MBUF�UXFOUJFUI�
DFOUVSZ�CFDBVTF�PG�SJTJOH�XBHFT
�MPXFS�GVFM�QSJDFT
�BOE�TVCVSCBOJ[BUJPO�4 
5IFO�TPNFUIJOH�IBQQFOFE��*O�0SFHPO
�UIF�DIBOHF�XBT�VOEFSXBZ�CFGPSF�
UIF�UVSO�PG�UIF�DFOUVSZ��/BUJPOXJEF
�JU�CFDBNF�PCWJPVT�MBUFS
�CVU�TUJMM�JO�
BEWBODF�PG�UIF�FDPOPNJD�SFDFTTJPO��1FS�DBQJUB�7.5�TUPQQFE�JODSFBTJOH�
and began to fall. 

WHAT HAPPENED TO VMT AFTER 2000?
7.5�IBT�BMXBZT�CVNQFE�VQ�BOE�EPXO�XJUI�FDPOPNJD�BDUJWJUZ�UISPVHI�UIF�
CVTJOFTT�DZDMF
�CVU�UIPTF�CVNQT�XFSF�TNBMM
�SFMBUJWF�UP�UIF�PWFSBMM�USFOE
�
BOE�7.5�IBE�BMXBZT�SFUVSOFE�UP�UIF�USFOE�MJOF��#VU�BT�'JHVSF���TIPXT
�7.5�
EJWFSHFE�GSPN�FDPOPNJD�BDUJWJUZ�BSPVOE�UIF�ZFBS������BOE�OFWFS�SFUVSOFE�UP�
UIF�QSFWJPVT�USFOE�MJOF�5 

3
Ewing, R., M. B. Deanna, et al. (1996). “Land Use Impacts on Trip Generation Rates.” Transportation Research Record(1518): 1-6.

 Handy, Susan, Xinyu Cao, Patricia Mokhtarian. “Correlation or causality between the built environment and travel behavior? Evidence from Northern California,” Transportation Research Part D 10 (2005) 427.444.
4
Litman, Todd. “The Future Isn’t What It Used To Be: Changing Trends And Their Implications for Transport Planning,” Victoria Transportation Policy Institute (Aug. 2014): 13, http://www.vtpi.org/future.pdf.
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'JHVSF���	PO�UIF�QSFWJPVT�QBHF
�BMTP�TIPXT�UIBU�UIF�SFMBUJPOTIJQ�CFUXFFO�
VMT and GDP in Oregon changed sooner and more drastically than in the 
rest of the US.
'JHVSF���TIPXT�7.5�BOE�QFS�DBQJUB�7.5�JO�0SFHPO�TJODF�������7.5�
QFBLFE�FBSMJFS�JO�0SFHPO�UIBO�JO�UIF�SFTU�PG�UIF�OBUJPO�	�����SBUIFS�UIBO�
����
�BOE�IBE�mOBMMZ�QBTTFE������MFWFMT�JO�������*O�0SFHPO
�QFS�DBQJUB�
7.5�QFBLFE�JO������BOE�IBT�EFDMJOFE�FWFS�TJODF��#Z������JU�XBT�CBDL�
EPXO�UP�XIFSF�JU�XBT�JO������

'JHVSF���BMTP�TIPXT�XIFSF�7.5�XPVME�CF�JO������JG�QFS�DBQJUB�7.5�IBEO�U�
EFDMJOFE��*G�QFS�DBQJUB�7.5�IBE�TJNQMZ�TUPQQFE�HSPXJOH�JO�����
�7.5�
XPVME�CF����QFSDFOU�IJHIFS�JO�������*G�QFS�DBQJUB�7.5�IBE�DPOUJOVFE�
HSPXJOH
�7.5�XPVME�CF�TUJMM�IJHIFS�

5IFSF�BQQFBST�UP�IBWF�CFFO�B�GVOEBNFOUBM�TIJGU�JO�QFS�DBQJUB�7.5�UIBU�
TUBSUFE�JO�BCPVU������JO�0SFHPO�BOE�B�GFX�ZFBST�MBUFS�JO�UIF�SFTU�PG�UIF�
64��*U�JT�MJLFMZ�UIBU�TFWFSBM�GBDUPST�DPNCJOFE�UP�DIBOHF�IPX�NVDI�ESJWJOH�
Americans do. Those factors include:

 ඵ 'HPRJUDSKLF�VKLIWV��#BCZ�CPPNFST
�XIP�IBE�mMMFE�UIF�SBOLT�PG�
DPNNVUFST�BOE�TPDDFS�NPNT
�TBX�UIFJS�LJET�MFBWF�IPNF�BOE�CFHBO�
retiring.6�5IF�HFOFSBUJPO�OPX�JO�UIFJS�QFBL�ESJWJOH�ZFBST�JT�TJHOJmDBOUMZ�
smaller than the baby boom generation that preceded them and the 
NJMMFOOJBM�HFOFSBUJPO�UIBU�GPMMPXT�UIFN�

 ඵ /DQG�XVH�SDWWHUQV�FKDQJHG��4VCVSCBOJ[BUJPO�TMPXFE
�FTQFDJBMMZ�
JO�0SFHPO��/FX�JOmMM�BOE�SFEFWFMPQNFOU�FYDFFEFE�HSFFOmFME�
EFWFMPQNFOU�BU�UIF�GSJOHFT�PG�VSCBO�BSFBT��6SCBO�BOE�TVCVSCBO�TDIPPMT�
CFDBNF�NPSF�TJNJMBS�BOE�VSCBO�BSFB�SFTJEFOUT�XJUI�TDIPPM�BHF�DIJMESFO�
GFMU�MFTT�OFFE�UP�NPWF�UP�TVCVSCBO�TDIPPM�EJTUSJDUT��*O�0SFHPO
�UIFTF�
DIBOHFT�XFSF�QSPNPUFE�CZ�QPMJDZ��'PSUZ�ZFBST�PG�EFMJCFSBUF�QMBOOJOH
�
CFHJOOJOH�XJUI�TUBUFXJEF�(PBM����JO�����
�BMPOH�XJUI�UIF�5SBOTQPSUBUJPO�
1MBOOJOH�3VMF
�IBWF�TVDDFFEFE�JO�SFEVDJOH�HSPXUI�JO�7.5��$VSSFOU�
TUBUFXJEF�QPMJDZ
�VOEFS�UIF�0SFHPO�4VTUBJOBCMF�5SBOTQPSUBUJPO�*OJUJBUJWF�
	045*
�TFFLT�GVSUIFS�SFEVDUJPOT�JO�HSFFOIPVTF�HBT�FNJTTJPOT�

 ඵ 7UDQVLW�VHUYLFH�JNQSPWFE��"GUFS�EFDBEFT�PG�EFUFSJPSBUJOH�USBOTJU�TFSWJDF�
DJUJFT�BSPVOE�UIF�DPVOUSZ�CFHBO�NBLJOH�JOWFTUNFOUT�JO�JNQSPWJOH�
TFSWJDF��

 ඵ Opportunities and technology for WHOHFRPPXWLQJ�JNQSPWFE�7 

 ඵ 2QOLQH�VKRSSLQJ�CFDBNF�QSFWBMFOU�

 ඵ 5IF�UJNF�DPTU�PG�USBWFM�DPOUJOVFE�UP�JODSFBTF�XJUI�DPOHFTUJPO�JO�VSCBO�
areas. And changes in YHKLFOH�RSHUDWLQJ�FRVWV�IBWF�CPUI�B�TIPSU�UFSN�
BOE�MPOH�UFSN�FGGFDU�PO�USBWFM�

 ඵ Travel behavior�DIBOHFE�JO�TVCUMF�XBZT��5SJQ�DIBJOJOH�CFDBNF�NPSF�
DPNNPO
�TIPQQJOH�USJQT�CFDBNF�MFTT�GSFRVFOU
�BOE�QFPQMF�CFDBNF�
NPSF�MJLFMZ�UP�DIPPTF�OFBSFS�EFTUJOBUJPOT��&BDI�PG�UIFTF�DIBOHFT�XBT�
TNBMM�BOE�TMPX
�CVU�PWFS�UJNF�BOE�PWFS�UIF�FOUJSF�QPQVMBUJPO
�GFXFS�USJQT�
BOE�GFXFS�NJMFT�QFS�USJQ�BEEFE�VQ�UP�GFXFS�NJMFT�QFS�QFSTPO�QFS�ZFBS�

 ඵ 0RUH�GHPRJUDSKLF�VKLIWV��5IF�OFYU�MBSHF�HFOFSBUJPO
�UIF�NJMMFOOJBMT
�
XIP�BSF�OPX����UP����ZFBST�PME
�XJMM�CF�FOUFSJOH�UIFJS�QFBL�ESJWJOH�ZFBST�
TPPO��#Z�JUTFMG
�UIJT�XJMM�QVU�VQXBSE�QSFTTVSF�JO�QFS�DBQJUB�7.5��)PXFWFS
�
NBSLFU�SFTFBSDIFST�IBWF�DPODMVEFE�UIBU�UIF�NJMMFOOJBM�HFOFSBUJPO�IBT�

)LJXUH����907�DQG�3HU�&DSLWD�907�LQ�2UHJRQ������WR�����

-�ÕÀVi\�

" �ÀÌ�ÜiÃÌ]��i`iÀ>����}�Ü>Þ�Ƃ`����ÃÌÀ>Ì���

6McGuckin, Nancy and Jana Lynott, “Impact of Baby Boomers on U.S. Travel, 1969 to 2009,” AARP Public Policy Institute (Oct. 2012): 7, http://www.aarp.org/content/dam/aarp/research/public_policy_institute/
liv_com/2012/impact-baby-boomers-travel-1969-2009-AARP-ppi-liv-com.pdf.
7
Sangho Choo and Patricia L. Mokhtarian (2007). “Telecommunications and travel demand and supply: Aggregate structural equation models for the US,” Transportation Research Part A-Policy and Practice. 41 (1), 

pp. 4-18.
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EJGGFSFOU�WBMVFT�BOE�BTQJSBUJPOT�UIBO�UIF�CBCZ�CPPN�HFOFSBUJPO�EJE��
They are less likely to aspire to a big house on a big lot in a distant 
TVCVSC��5IFZ�BSF�NPSF�MJLFMZ�UP�IBWF�B�QPTJUJWF�WJFX�PG�BDUJWF�NPEFT�BOE�
PG�USBOTJU�BOE�MFTT�MJLFMZ�UP�FOKPZ�ESJWF�BMPOF�DPNNVUJOH�8  

"�TVSWFZ�DPOEVDUFE�CZ�;JQDBS�TIPXT�����PG�.JMMFOOJBM�SFTQPOEFOUT�
QSFGFSSFE�UP�ESJWF�MFTT�UIBO�UIFJS�PMEFS�DPVOUFSQBSUT
�BOE�����PG�.JMMFOOJBMT�
BMTP�SFQPSUFE�UIFZ�BSF�BDUJWFMZ�TFFLJOH�BMUFSOBUJWF�NPEFT�PG�USBOTQPSUBUJPO�9 
8IJMF�JU�JT�BMNPTU�DFSUBJO�UIBU�NJMMFOOJBMT�XJMM�ESJWF�NPSF�BT�UIFZ�BHF�JOUP�
UIFJS�QFBL�ESJWJOH�ZFBST
�UIF�NJMMFOOJBM�HFOFSBUJPO
�XIJDI�JT�OPX����UP����
ZFBST�PME
�ESJWFT�GFXFS�NJMFT�QFS�QFSTPO�QFS�ZFBS�UIBO�EJE�FJUIFS�UIF�CBCZ�
boom generation or Generation X before them. It is therefore also likely 
UIBU�UIFZ�XJMM�ESJWF�MFTT�UIBO�QSFWJPVT�HFOFSBUJPOT�EJE��*O�BEEJUJPO�UP�ESJWJOH�
MFTT
�NFNCFST�PG�UIF�NJMMFOOJBM�HFOFSBUJPO�BSF�MFTT�MJLFMZ�UP�IPME�B�WBMJE�
ESJWFST�MJDFOTF�BOE�MFTT�MJLFMZ�UP�PXO�B�DBS�UIBO�XFSF�NFNCFST�PG�QSFWJPVT�
HFOFSBUJPOT�XIFO�UIFZ�XFSF�UIF�TBNF�BHF�10 
5SBOTQPSUBUJPO�SFTFBSDIFST�IBWF�CFFO�FYBNJOJOH�UIFTF�QIFOPNFOB�GPS�
BU�MFBTU�mWF�ZFBST�OPX
�BOE�XJUI�FBDI�QBTTJOH�ZFBS
�UIF�DPOTFOTVT�UIBU�
TPNFUIJOH�IBT�GVOEBNFOUBMMZ�DIBOHFE�HSPXT��-POH�SVO�7.5�GPSFDBTUT�
BSF�CFJOH�RVFTUJPOFE�BOE�EJGGFSFOU�GPSFDBTUJOH�NFUIPET�BQQMJFE��'JHVSF�
4�TIPXT�XIBU�IBT�IBQQFOFE�BT�TUBUFT�IBWF�SFQFBUFEMZ�BQQMJFE�UIF�
GPSFDBTUJOH�NFUIPET�QSFTDSJCFE�GPS�UIF�)JHIXBZ�1FSGPSNBODF�.POJUPSJOH�
4ZTUFN�	)1.4
��5IPTF�TUBUF�GPSFDBTUT�BSF�TVNNFE�UPHFUIFS�BOE�SFQPSUFE�
UP�$POHSFTT�FWFSZ�PUIFS�ZFBS��5IF�IFBWZ�MJOF�JO�'JHVSF�� is estimated actual 
VMT reported after the fact and the lighter lines are the forecasts.
The forecasting problems highlighted in 'JHVSF���IBWF�MFE�TPNF�TUBUFT�UP�
SFWJTF�UIFJS�7.5�GPSFDBTUJOH�NFUIPET��'PS�FYBNQMF
�8BTIJOHUPO�DIBOHFE�
UIF�NFUIPET�VTFE�JO�UIFJS�MPOH�SVO�7.5�GPSFDBTU��'JHVSF���	PO�UIF�GPMMPXJOH�
QBHF
�TIPXT�UIFJS�DVSSFOU
�BEPQUFE�GPSFDBTU�BMPOH�XJUI�UIFJS�GPSFDBTU�GSPN�B�
year earlier.
In the context of serious policy efforts related to greenhouse gas emissions 
BOE�TNBSU�HSPXUI
�JNQSPWFE�GPSFDBTUJOH�NFUIPET�UIBU�BSF�DBQBCMF�PG�
JODPSQPSBUJOH�PCTFSWFE�DIBOHFT�JO�USBWFMFS�CFIBWJPS�BMPOH�XJUI�UIF�FGGFDUT�

PG�OFX�BOE�QSPQPTFE�QPMJDJFT
�MBXT
�BOE�SFHVMBUJPOT�BSF�OFDFTTBSZ�UP�
EFTJHO�TPVOE�QPMJDZ�BOE�UP�QMBO�GPS�UIFJS�FGGFDUT�PO�USBWFM
�MBOE�VTF
�
FDPOPNJD�EFWFMPQNFOU
�BOE�QSPEVDUJWJUZ�11 
0UIFS�GBDUPST�UIBU�DPVME�BGGFDU�QFS�DBQJUB�7.5
�CVU�IBWF�IBE�MFTT�JOnVFODF
�
include:

 ඵ 9HKLFOH�RFFXSDQF\��5IF�BWFSBHF�PDDVQBODZ�GPS�WFIJDMFT�PO�DPNNVUF�
USJQT�JT�WFSZ�OFBS�POF�BOE�XFMM�VOEFS�UXP�GPS�PUIFS�USJQ�QVSQPTFT��
3FEVDUJPOT�JO�UIF�TIBSF�PG�ESJWF�BMPOF�USJQT�DPVME�TJHOJmDBOUMZ�SFEVDF�
DPOHFTUJPO
�FNJTTJPOT
�BOE�QFS�DBQJUB�7.5��/FJUIFS�QPMJDZ�	)07�MBOFT

�
QSPNPUJPO
�PS�NBSLFU�GPSDFT�IBWF�TVDDFFEFE�JO�DIBOHJOH�WFIJDMF�
PDDVQBODZ�PWFS�UIF�ZFBST�BOE�NBOZ�KVSJTEJDUJPOT�IBWF�BCBOEPOFE�
efforts to promote carpooling.

8
Dutzik, Tony and Jeff Inglis, “Millenials in Motion: Changing Travel Habits of Young Americans and the Implications for Public Policy,” U.S. PIRG Education Fund Frontier Group (Oct. 2014): 20, http://www.hsr.ca.gov/

docs/Newsroom/reports/2014/Oct_2014_USPirgReport_101414.pdf
9
“Zipcar’s Annual Millenial survey Shows the Kids are All Right,” published January 27, 2014, http://www.zipcar.com/press/releases/fourth-annual-millennial-survey

10
Nancy McGuckin, “Young People’s Changing Impact on Travel Demand” (PowerPoint presentation, 10th Annual Travel data User’s Forum, 93rd Transportation Research Board).11
Cambridge Systems, Inc., “Moving Cooler: An Analysis of Transportation Strategies for Reducing Greenhouse Gas Emissions,” Urban Land Institute (2008): 7, http://www.fta.dot.gov/documents/

MovingCoolerExecSummaryULI.pdf.

)LJXUH����$FWXDO�DQG�)RUHFDVWHG�907 
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 ඵ 9HKLFOH�DYDLODELOLW\��"GUFS�UIF�NJEEMF�PG�UIF�MBTU�DFOUVSZ
�BMNPTU�BMM�
IPVTFIPMET�IBE�B�DBS
�CVU�NBOZ�IBE�POMZ�POF��*G�UIFSF�XFSF�UXP�PS�
UISFF�ESJWFST�JO�UIF�IPVTFIPME
�POMZ�POF�BU�B�UJNF�DPVME�CF�ESJWJOH
�
MJNJUJOH�UIF�QPUFOUJBM�GPS�QFS�DBQJUB�7.5��#FUXFFO������BOE�����
�
UIF�OVNCFS�PG�SFHJTUFSFE�WFIJDMFT�QFS�MJDFOTFE�ESJWFS�EPVCMFE�BOE�
CZ�UIF�����T
�UIFSF�XFSF�NPSF�DBST�UIBO�ESJWFST�JO�TPNF�TUBUFT��
"T�POF�NJHIU�FYQFDU�HJWFO�UIBU�POF�QFSTPO�DBO�U�ESJWF�NPSF�UIBO�
POF�DBS�BU�B�UJNF
�UIF�OVNCFS�PG�DBST�QFS�ESJWFS�IBT�OPU�JODSFBTFE�
NVDI�JO�UIF�MBTU����ZFBST�BOE�WFIJDMF�BWBJMBCJMJUZ�IBT�OPU�DPOTUSBJOFE�
QFS�DBQJUB�7.5�

 ඵ 5HERXQG�HIIHFW� In recent discussions of energy and greenhouse 
HBT�QPMJDJFT
�NVDI�IBT�CFFO�NBEF�PG�UIF�SFCPVOE�FGGFDU
�
XIFSFCZ�JODSFBTFT�JO�FOFSHZ�FGmDJFODZ�MFBE�UP�MPXFS�QFS�VOJU�
DPTUT�GPS�DPOTVNQUJPO�BOE�IJHIFS�RVBOUJUJFT�DPOTVNFE��*O�UIF�
DBTF�PG�BVUPNPCJMF�7.5
�JU�JT�FYQFDUFE�UIBU�JNQSPWFNFOUT�JO�GVFM�
FGmDJFODZ�MFBE�UP�IJHIFS�7.5�UIBO�XPVME�PUIFSXJTF�UBLF�QMBDF�12 
8IJMF�UIF�SFCPVOE�FGGFDU�JT�SFBM�BOE�FYQFDUFE
�JUT�FYJTUFODF�EPFT�
OPU�NFBO�UIBU�QFS�DBQJUB�7.5�XJMM�OFDFTTBSJMZ�JODSFBTF
�POMZ�UIBU�
JU�XJMM�CF�IJHIFS�UIBO�JU�XPVME�CF�JG�FOFSHZ�FGmDJFODZ�JODSFBTFE�
and the rebound effect did not exist. The rebound effect likely 
IBT�EBNQFOFE�UIF�SBUF�BU�XIJDI�QFS�DBQJUB�7.5�IBT�EFDSFBTFE
�
SFMBUJWF�UP�XIBU�UIBU�SBUF�XPVME�IBWF�CFFO�XJUIPVU�JNQSPWFNFOUT�JO�
FGmDJFODZ
�BOE�JU�MJLFMZ�XJMM�DPOUJOVF�UP�EP�TP�

+VTU�MPPLJOH�BU�XIBU�IBQQFOFE�UP�QFS�DBQJUB�7.5�PWFS�UIF�TFDPOE�IBMG�PG�
UIF�MBTU�DFOUVSZ
�JU�JT�OPU�BU�BMM�VOSFBTPOBCMF�UP�FYQFDU�UIBU�UIF�USFOE�XPVME�
IBWF�UP�FOE
�IBWJOH�NPSF�UIBO�EPVCMFE�TJODF�������5IFSF�IBT�UP�CF�B�MJNJU�
UP�IPX�NVDI�WFIJDMF�VTF�QFPQMF�XJMM�SFRVJSF
�SFHBSEMFTT�PG�BMM�UIF�GBDUPST�
EJTDVTTFE�BCPWF�

WHAT WILL HAPPEN TO VMT IN THE FUTURE?
-PPLJOH�BU�UIF�GBDUPST�UIBU�BGGFDU�QFS�DBQJUB�BOE�UPUBM�7.5�BOE�XIFSF�FBDI�
JT�MJLFMZ�IFBEFE
�XF�FYQFDU�UIBU�

 ඵ 1PQVMBUJPO�XJMM�DPOUJOVF�UP�HSPX�TMPXMZ�BOE�TUFBEJMZ

 ඵ 5IF�GVFM�FGmDJFODZ�PG�WFIJDMFT
�MJLF�GVFM�FGmDJFODZ�UISPVHI�PVU�UIF�
FDPOPNZ�XJMM�SJTF�

 ඵ %FNPHSBQIJD�GBDUPST�XJMM�DPNCJOF�UP�QVU�TMJHIU�EPXOXBSE�QSFTTVSF�PO�
QFS�DBQJUB�7.5�BT�CBCZ�CPPNFST�DPOUJOVF�UP�SFUJSF�BOE�UIF�NJMMFOOJBMT
�
XIP�BSF�MFTT�JODMJOFE�UP�ESJWF
�UBLF�PWFS�UIF�QFBL�ESJWJOH�ZFBST�

 ඵ 5FMFDPNNVUJOH
�POMJOF�TIPQQJOH
�BOE�PUIFS�XBZT�UP�TVCTUJUVUF�
UFDIOPMPHZ�GPS�USBWFM�XJMM�DPOUJOVF�UP�HSPX�JO�QSFWBMFODF�BOE�BMTP�XJMM�QVU�
EPXOXBSE�QSFTTVSF�JO�QFS�DBQJUB�7.5

 ඵ -BOE�VTF�QPMJDZ�JT�MJLFMZ�UP�DPOUJOVF�UP�QSPNPUF�DPNQBDU�HSPXUI�
BOE�TIPSUFS�USBWFM�EJTUBODFT
�FTQFDJBMMZ�JO�0SFHPO��*ODSFBTFE�QPMJDZ�
FNQIBTJT�PO�HSFFOIPVTF�HBT�FNJTTJPOT�XJMM�GPDVT�PO�SFEVDUJPOT�JO�GPTTJM�
GVFM�DPOTVNQUJPO
�XIJDI
�JG�TVDDFTTGVM
�XJMM�JOEJSFDUMZ�SFEVDF�QFS�DBQJUB�
7.5
�BU�MFBTU�JO�UIF�OFBS�UFSN�

 ඵ *NQSPWFNFOUT�UP�USBOTJU�TFSWJDF�BOE�UP�JOGSBTUSVDUVSF�GPS�BDUJWF�NPEFT�
MJLFMZ�XJMM�DPOUJOVF
�SFEVDJOH�UIF�OFFE�GPS�BOE�TIBSF�PG�BVUP�USJQT�JO�VSCBO�
BSFBT
�XIJDI�XJMM�DPOUJOVF�UP�QVU�EPXOXBSE�QSFTTVSF�PO�QFS�DBQJUB�7.5�

12
6>���i�`iÀ]��ÕÀÌ�>�`��i��iÌ��Ƃ°�-�>��]�º�Õi��
vwV�i�VÞ�>�`���Ì�À�6i��V�i�/À>Ûi�\�/�i��iV�����}�,iL�Õ�`�
vviVÌ]»��i«>ÀÌ�i�Ì��v�
V�����VÃ�1��ÛiÀÃ�ÌÞ��v�
>��v�À��>]��ÀÛ��i�­ƂÕ}°�ÓääÇ®\�Ó]�Î£]��ÌÌ«\ÉÉ>�`>°iV��°Þ>�i°

edu/~nordhaus/homepage/documents/small_dender_rebound.pdf.
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1FS�DBQJUB�7.5�MJLFMZ�XJMM�DPOUJOVF�UP�EFDSFBTF�PS�SFNBJO�MFWFM�BT�
QPQVMBUJPO�DPOUJOVFT�UP�HSPX
�SFTVMUJOH�JO�UPUBM�7.5�OFBS�DVSSFOU�MFWFMT
�PS�
QFSIBQT�JODSFBTJOH�PS�FWFO�EFDSFBTJOH�NPEFTUMZ�

WHERE IS FUEL EFFICIENCY HEADED?
"T�OPUFE�FBSMJFS
�WFIJDMF�NJMFT�USBWFMFE
�NJMFT�QFS�HBMMPO
�BOE�DFOUT�QFS�
HBMMPO�PG�UBY�BMM�EFUFSNJOF�GVFM�UBY�SFWFOVF��8F�DPODMVEFE�UIBU�7.5�JT�
VOMJLFMZ�UP�JODSFBTF�NVDI��/PX�XF�UVSO�UP�FYBNJOJOH�IPX�NBOZ�HBMMPOT�BSF�
MJLFMZ�UP�CF�DPOTVNFE�USBWFMJOH�UIPTF�NJMFT�

'VFM�UBY�SFWFOVF�JT�EFUFSNJOFE�CZ�UIF�XFJHIUFE�BWFSBHF�FGmDJFODZ�PG�BMM�
UBY�QBZJOH�WFIJDMFT��*O�0SFHPO
�UBY�QBZJOH�WFIJDMFT�JODMVEF�HBTPMJOF�
QPXFSFE�PO�SPBE�WFIJDMFT�BOE�QSJWBUFMZ�PXOFE
�EJFTFM�QPXFSFE
�PO�SPBE�
WFIJDMFT�UIBU�EP�OPU�QBZ�UIF�XFJHIU�NJMF�UBY�PS�SPBE�VTF�BTTFTTNFOU�GFF��
5IF�XFJHIUFE�BWFSBHF�GVFM�FGmDJFODZ�GPS�UIPTF�WFIJDMFT�DBO�DIBOHF�BT�

 ඵ *OEJWJEVBM�FYJTUJOH�WFIJDMFT�BSF�FRVJQQFE
�MPBEFE
�PS�ESJWFO�EJGGFSFOUMZ�

 ඵ .JMFT�BSF�TIJGUFE�CFUXFFO�WFIJDMFT�UIBU�BSF�NPSF�BOE�MFTT�FGmDJFOU��5IJT�
DBO�IBQQFO�BMNPTU�JOTUBOUMZ�JO�SFTQPOTF�UP�DIBOHFT�JO�GVFM�QSJDFT
�CVU�
IBT�MJNJUFE�QPUFOUJBM�GPS�DIBOHJOH�PWFSBMM�GVFM�DPOTVNQUJPO�

 ඵ *OEJWJEVBM�WFIJDMFT�BSF�SFQMBDFE�XJUI�OFX�WFIJDMFT�UIBU�BSF�NPSF�PS�MFTT�
FGmDJFOU��5IJT�DBO�SFTVMU�JO�MBSHF�DIBOHFT�JO�GVFM�DPOTVNQUJPO�QFS�NJMF�JO�
UIF�MPOH�SVO
�CVU�JU�UBLFT�UJNF�GPS�MBSHF�OVNCFST�PG�WFIJDMFT�UP�DIBOHF��
"OE�TJODF�UIF�WBMVF�PG�PMEFS
�MFTT�FGmDJFOU�WFIJDMF�EFDSFBTFT�XJUI�GVFM�
FGmDJFODZ�HBJOT�JO�UIF�SFTU�PG�UIF�nFFU�UIF�PQQPSUVOJUZ�DPTU�PG�WFIJDMF�
SFQMBDFNFOU�JODSFBTFT
�XIJDI�GVSUIFS�TMPXT�UIJT�QSPDFTT�

5IF�mSTU�PG�UIFTF�GBDUPST�JT�VOMJLFMZ�UP�IBWF�NVDI�FGGFDU��5IF�TFDPOE�
DBO�SFTVMU�JO�OPUJDFBCMF�TXJOHT�JO�GVFM�DPOTVNQUJPO�JO�SFTQPOTF�UP�QSJDF�
DIBOHFT
�CVU�DBO�TXJOH�CBDL�KVTU�BT�FBTJMZ�BOE
�BT�OPUFE
�IBT�MJNJUFE�
QPUFOUJBM�BT�BMNPTU�BMM�PG�UIF�TIJGUT�BSF�CFUXFFO�WFIJDMFT�XJUIJO�UIF�TBNF�
household.
5IF�UIJSE�GBDUPS
�GVFM�DPOTVNQUJPO�CZ�WFIJDMFT�UIBU�IBWF�ZFU�UP�FOUFS�UIF�
nFFU
�JT�UIF�NPTU�MJLFMZ�UP�SFTVMU�JO�TJHOJmDBOU
�MBTUJOH�DIBOHFT�JO�GVFM�
DPOTVNQUJPO�CZ�UIF�nFFU��*UT�FGGFDU�UBLFT�UJNF�UP�CF�GFMU
�CVU�BDDVNVMBUFT�
BOE�MBTUT
�FTQFDJBMMZ�HJWFO�UIF�MPOHFWJUZ�PG�UPEBZ�T�WFIJDMFT��5FDIOPMPHJDBM�
JNQSPWFNFOUT
�FODPVSBHFE�CZ�DPSQPSBUF�BWFSBHF�GVFM�FDPOPNZ�	$"'&
�
TUBOEBSET
�XJMM�JODSFBTF�GVFM�FGmDJFODZ�XJUIJO�FWFSZ�DMBTT�PG�GPTTJM�GVFMFE�

WFIJDMF�PWFS�UJNF��$POTVNFS�QSFGFSFODFT�BOE�GVFM�QSJDFT�	JODMVEJOH�UBYFT
�
XJMM�EFUFSNJOF�UIF�NJY�PG�WFIJDMFT�GSPN�EJGGFSFOU�DMBTTFT�UIBU�BSF�TPME�BOE�
QFSTPOBM�JODPNF�BOE�DPOTVNFS�DPOmEFODF�XJMM�BGGFDU�IPX�NBOZ�OFX�
WFIJDMFT�BSF�TPME�

*TTVF�QBQFST�GSPN�QSJPS�TUVEJFT�IBWF�FYBNJOFE�MJLFMZ�NBSLFU�QFOFUSBUJPO�
GPS�FMFDUSJD�BOE�IZCSJE�WFIJDMFT�BOE�UIF�FGGFDU�UIPTF�XPVME�IBWF�PO�GVFM�UBY�
SFWFOVFT��5IFZ�DPODMVEFE�UIBU�XIJMF�B�WBSJFUZ�PG�GBDUPST�NJHIU�TMPX�UIF�
BEPQUJPO�PG�FMFDUSJD�WFIJDMFT
�BEPQUJPO�XJMM�PDDVS�BOE�BU�B�QBDF�UIBU�
BDDFMFSBUFT�PWFS�UJNF��)ZCSJE�WFIJDMFT
�JODMVEJOH�QMVH�JO�IZCSJET�BSF�OPX�
XJEFMZ�VOEFSTUPPE�BOE�BDDFQUFE�JO�UIF�NBSLFU�BOE�UIFJS�NBSLFU�TIBSF�
DPOUJOVFT�UP�JODSFBTF��/VNFSPVT�TUVEJFT�IBWF�DPODMVEFE�UIBU�JO�UIF�MPOH�
SVO
�UIFSF�XJMM�CF�GFXFS�BOE�GFXFS�HBMMPOT�UP�UBY�GPS�B�HJWFO�BNPVOU�PG�
USBWFM�13�5IFSF�NBZ�CF�EJTBHSFFNFOU�BCPVU�UIF�FYQFDUFE�SBUF�PG�DIBOHF
�
but there is broad consensus about the direction. 
5IF�6�4��%FQBSUNFOU�PG�&OFSHZ�T�&OFSHZ�*OGPSNBUJPO�"ENJOJTUSBUJPO�
forecasts energy demand and its constituent elements. The forecasts that 
are part of the Annual Energy Outlook 201414�JODMVEF�TFOTJUJWJUZ�BOBMZTJT�
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)LJXUH����/LJKW�'XW\�9HKLFOH�0LOHV�SHU�*DOORQ��$QQXDO�(QHUJ\�
2XWORRN�������

-�ÕÀVi\�1°-°��i«>ÀÌ�i�Ì��v�
�iÀ}Þ
13
-iÛi��/Ài�`Ã�Ì�>Ì�-«i���/À�ÕL�i�v�À�/À>�Ã«�ÀÌ>Ì�����Õ�`��}]»��>ÃÌ���`�wi`��>ÀV��£Ó]�Óä£Î]��ÌÌ«\ÉÉÜÜÜ°�Ài}��°}�ÛÉ"�"/É�"6,
�É*>}iÃÉ-iÛi�Ú/Ài�`Ã°>Ã«Ý°

14
http://www.eia.gov/forecasts/aeo/pdf/0383(2014).pdf
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CONClusiONs

UIBU�FYBNJOFT�BMUFSOBUF�BTTVNQUJPOT�BCPVU�WFIJDMF�VTF�BOE�SFTQFDUT�UIF�
EFQBSUNFOU�T�QSFEJDUJPOT�DPODFSOJOH�WFIJDMF�GVFM�FGmDJFODZ��5IF�WFIJDMF�
GVFM�FGmDJFODZ�QSPKFDUJPOT�BSF�JODMVEFE�JO�'JHVSF���	PO�UIF�QSFWJPVT�QBHF
��
'JHVSF�� displays three TDFOBSJPT�SFHBSEJOH�7.5�HSPXUI�PWFS�UJNF�BOE�
'JHVSF�� displays the resulting energy use for those scenarios. 

CONCLUSIONS
5IF�OVNCFS�PG�UBYFE�HBMMPOT�PG�NPUPS�GVFMT�	TVCKFDU�UP�NPUPS�GVFM�PS�VTF�
GVFM�UBYFT
�JO�0SFHPO�QFBLFE�JO�������*U�JT�QPTTJCMF�UIBU�XJMM�QSPWF�UP�CF�BO�
BMM�UJNF�SFDPSE��8IJMF�QPQVMBUJPO�JT�FYQFDUFE�UP�DPOUJOVF�UP�JODSFBTF
�BOE�
QFS�DBQJUB�7.5�XJMM�CPVODF�BSPVOE�XJUI�UIF�CVTJOFTT�DZDMF
�UIF�HSPXUI�JO�
QFS�DBQJUB�7.5�UIBU�XBT�PCTFSWFE�CFUXFFO������BOE������JT�PWFS�BOE�
UIFSF�JT�FWJEFODF�UIBU�UIF�USFOE�NBZ�CF�CBDL�EPXO�BU�MFBTU�GPS�B�XIJMF��
$PNQPVOEJOH�UIF�FGGFDU�PG�EFDSFBTJOH�QFS�DBQJUB�7.5
�JODSFBTJOH�GVFM�
FGmDJFODZ�JT�FYQFDUFE�UP�ESJWF�EPXO�GPTTJM�GVFM�DPOTVNQUJPO�JO�UIF�MPOH�SVO��
8IJMF�UIJT�JT�XFMDPNF�OFXT�GPS�UIPTF�XPSLJOH�PO�FOFSHZ�BOE�HSFFOIPVTF�
HBT�QPMJDJFT
�JT�EPFT�OPU�CPEF�XFMM�GPS�IJHIXBZ�mOBODF��

1PMJDZNBLFST�JO�0SFHPO�IBWF�SFTQPOEFE��5IF�GVFM�UBY�SBUF�XBT�JODSFBTFE�JO�
�����CZ�TJY�DFOUT�QFS�HBMMPO�	���

�UIF�mSTU�JODSFBTF�TJODF�������8IJMF�UIF�
JODSFBTF�EJE�OPU�DBUDI�VQ�UP�JOnBUJPO�TJODF������	���

�JU�EJE�IFMQ�TUBCJMJ[F�
SFWFOVFT��4#����
�QBTTFE�CZ�UIF������-FHJTMBUJWF�4FTTJPO
�BVUIPSJ[FE�B�
����DFOUT�QFS�NJMF�SPBE�VTBHF�DIBSHF�GPS�BVUPNPCJMFT�BOE�BMMPXFE�VQ�UP�
�
����WFIJDMFT�UP�WPMVOUBSJMZ�QBSUJDJQBUF��5IFSF�JT�OP�UFSNJOBUJPO�EBUF�GPS�
UIF�QSPHSBN�BOE�JU�JT�FYQFDUFE�UIBU�JG�JU�XPSLT�PVU
�BEEJUJPOBM�FOSPMMNFOU�XJMM�
CF�BMMPXFE�BOE
�XJMM�FWFOUVBMMZ�CF�SFRVJSFE�GPS�FMFDUSJD�BOE�QMVH�JO�IZCSJE�
WFIJDMFT��"MUFSOBUJWF�MPOH�UFSN�BQQSPBDIFT�UP�IJHIXBZ�mOBODF�JODMVEF�
TP�DBMMFE�iFGmDJFOU�GFFTw�UIBU�MPPL�UP�SFDPWFS�IJHIXBZ�DPTUT�EJSFDUMZ�GSPN�
VTFST��4VDI�BQQSPBDIFT�DBO�CF�EJSFDUMZ�UJFE�UP�JOWFTUNFOU�QPMJDJFT�UIBU�VTF�
UIFTF�SFWFOVFT�UP�BEESFTT�DBQBDJUZ�EFmDJFODJFT�JO�USBOTQPSUBUJPO�TVQQMZ�

*O�UIF�TIPSUFS�UFSN
�UIFSF�JT�HSPXJOH�DPOTFOTVT�BNPOH�JOUFSFTUFE�QBSUJFT�
that another fuel tax increase should be a part of transportation the funding 
package to be adopted by the 2015 Legislature.
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15History: U.S. Department of Transportation, Federal Highway Administration, “Table VM-1,” Highway 
Statistics Series 2011 (March 2013), https://www.fhwa.dot.gov/policyinformation/ statistics/2011/. Projections: 
AEO2014 National Energy Modeling System AEO2014 National Energy Modeling System.
16History: U.S. Department of Transportation, Federal Highway Administration, National Household Travel 
Survey, http://nhts.ornl.gov/download.shtml. Projections: AEO2014 National Energy Modeling System.
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iNtrOduCtiON

INTRODUCTION
5IJT�EPDVNFOU�TVNNBSJ[FT�UISFF�IJHIXBZ�DPTU�
BMMPDBUJPO�TUVEJFT�	)$"4
�QVCMJTIFE�EVSJOH�
�����UP�������/FWBEB�����
�*EBIP�����
�BOE�
.JOOFTPUB�������5IJT�SFWJFX�PG�SFDFOU�)$"4�JT�
JOUFOEFE�UP�JOWFTUJHBUF�)$"4�QSPDFTTFT�BOE�
NFUIPET�VTFE�JO�PUIFS�TUBUFT
�XJUI�QBSUJDVMBS�
BUUFOUJPO�QBJE�UP�JOOPWBUJPOT
�JTTVFT
�PS�PUIFS�
methodologies or data that might be of use 
or interest for the Oregon HCAS process. The 
EPDVNFOU�BMTP�TVNNBSJ[FT�UIF�mOEJOHT�GSPN�
recent papers and reports on HCAS methods.

SUMMARY

OVERVIEW OF HCAS STUDIES

2009 Nevada Highway Cost Allocation Study

5IF�/FWBEB�)$"4�VTFE�UIF�')8"�4UBUF�)$"4�
TPGUXBSF�BOE�NFUIPEPMPHZ
�DPOEVDUFE�UIF�TUVEZ�
VTJOH�UFO�WFIJDMF�DMBTTFT�	CBTFE�PO�UIF�)1.4�
WFIJDMF�DMBTTFT

�BOE�QSFTFOUT�FRVJUZ�SBUJPT�GPS�
WFIJDMF�XFJHIU�VTJOH��
����MC��JODSFNFOUT��5IF�
TUVEZ�JODMVEFE�SFWFOVFT�GSPN�UIF�WFIJDMF�TBMFT�
UBY�BOE�BE�WBMPSFN�UBY�GPS�QBTTFOHFS�WFIJDMFT��
"T�B�SFTVMU
�UPUBM�TUBUF�SFWFOVFT�XFSF�SPVHIMZ�
75% higher than total state expenditures in 
DBMDVMBUJOH�UIF�VOBEKVTUFE�TUBUF�FRVJUZ�SBUJPT��
*ODMVTJPO�PG�SFWFOVFT�UIBU�BSF�EJWFSUFE�UP�
OPO�IJHIXBZ�JODSFBTFT�UIF�SFWFOVF�TIBSFT�GPS�
QBTTFOHFS�WFIJDMFT��5XP�PUIFS�VOJRVF�BTQFDUT�
of the study are the inclusion of deferred 
NBJOUFOBODF�DPTUT�GPS�WFIJDMF�DPTU�SFTQPOTJCJMJUZ�
and the subtraction of federal stimulus funding 
from deferred maintenance. The study found 
UIBU�IFBWZ�WFIJDMF�VTFS�GFFT�EP�OPU�JODSFBTF�BT�
GBTU�BT�IFBWZ�WFIJDMF�DPTU�SFTQPOTJCJMJUZ��-JHIU�

WFIJDMF�DMBTTFT�IBWF�FRVJUZ�SBUJPT�HSFBUFS�UIBO�
����BOE�IFBWZ�WFIJDMFT�IBWF�FRVJUZ�SBUJPT�MFTT�
than 1.0. 

2010 Idaho Highway Cost Allocation Study

5IF�SFQPSU�DPOTJEFST�UIF�FRVJUZ�PG�*EBIP�T�UBY�
TUSVDUVSF�GPS�IJHIXBZ�VTFST�BOE�XIFUIFS�EJGGFSFOU�
WFIJDMF�DMBTTFT�BSF�QBZJOH�UIFJS�QSPQPSUJPOBM�
TIBSF�PG�IJHIXBZ�DPTUT��5IF�*EBIP�)$"4�VTFE�
B�SFmOFE�WFSTJPO�PG�UIF�')8"�4UBUF�)$"4�
.PEFM��5IF�NPEFM�XBT�VTFE�UP�DPOTJEFS�IPX�
adjustments to the current tax and fee structure 
BOE�UIF�JNQMFNFOUBUJPO�PG�B�WFIJDMF�NJMFT�
USBWFMMFE�	7.5
�GFF�DPVME�BGGFDU�FRVJUZ�SBUJPT��
5IF�TUVEZ�EJGGFSFOUJBUFT�VTFS�DMBTTFT�CZ�WFIJDMF�
DMBTT�BOE�XFJHIU�GPS�B�UPUBM�PG����VTFS�DMBTTFT��
'PS�TUBUF�BOE�GFEFSBM�QSPHSBNT�DPNCJOFE
�UIF�
TUVEZ�mOET�UIBU�IJHIXBZ�VTFS�QBZNFOUT�GBMM�
TIPSU�PG�FYQFOEJUVSFT�CZ�����	�������NJMMJPO�QFS�
ZFBS
��5IF�TUVEZ�BMTP�mOET�UIBU�XIFO�DPMMFDUJPOT�
GSPN�TUBUF�BOE�GFEFSBM�QSPHSBNT�BSF�DPNCJOFE
�
payments from combination trucks fall short of 
DPTU�SFTQPOTJCJMJUZ�CZ����
�XIFSFBT�QBZNFOUT�
from automobiles exceed cost responsibility by 
�����"U�B�TUBUF�MFWFM
�TJNJMBS�SFTVMUT�IPME
�XJUI�
DPNCJOBUJPO�USVDLT��QBZNFOUT�GBMMJOH�����TIPSU�
PG�DPTU�SFTQPOTJCJMJUZ�BOE�BVUPNPCJMFT��QBZNFOUT�
FYDFFEJOH�DPTU�SFTQPOTJCJMJUZ�CZ�����

Minnesota Highway Cost Allocation and 
Determination of Heavy Freight Truck Permit 
Fees, 2012

The report examines the pros and cons of 
EJGGFSFOU�IJHIXBZ�DPTU�BMMPDBUJPO�NFUIPET�UP�
use in Minnesota and presents a methodology 
that is most appropriate for the conditions in 
.JOOFTPUB��5IF�SFQPSU�mSTU�QSFTFOUT�UIF�SFTVMUT�
PG�VTJOH�UIF�4UBUF�)$"4�UPPM�EFWFMPQFE�CZ�UIF�

')8"��5IF�SFQPSU�UIFO�EFWFMPQT�BOE�QSFTFOUT�
UIF�SFTVMUT�GSPN�B�)$"4�UIBU�XBT�DVTUPNJ[FE�
GPS�UIF�TUBUF
�.JOOFTPUB�)JHIXBZ�$PTU�"MMPDBUJPO�
5PPM�	.)$"5
��5IF�SFQPSU�BMTP�QSFTFOUT�UIF�
mOEJOHT�GSPN�FYQFSJNFOUT�PO�BVDUJPO�CBTFE�
permitting systems.

OREGON’S HCAS AND DIFFERENCES WITH 
OTHER STATES

Cost-Occasioned Approach and Incremental 
Method

0SFHPO
�JO�BEEJUJPO�UP�PUIFS�TUBUFT
�VTFT�UIF�
DPTU�PDDBTJPOFE�BQQSPBDI�GPS�JUT�)$"4��5IF�
basic idea behind this approach is that each 
class of road user should pay for the road 
system in proportion to the costs associated 
XJUI�UIF�SPBE�VTF�CZ�UIBU�DMBTT�

8JUIJO�UIF�DPTU�PDDBTJPOFE�BQQSPBDI
�0SFHPO�
uses the incremental method. This method 
EJWJEFT�QBSUJDVMBS�BTQFDUT�PG�IJHIXBZ�DPTUT�JOUP�
JODSFNFOUT��*U�BMMPDBUFT�UIF�DPTUT�PG�TVDDFTTJWF�
JODSFNFOUT�UP�POMZ�UIF�WFIJDMFT�OFFEJOH�UIF�
higher cost increment. 
A primary example of the incremental method is 
XJUI�CSJEHF�BMMPDBUJPO�DPTUT��5IF�mSTU�JODSFNFOU�
GPS�B�OFX�CSJEHF�JEFOUJmFT�UIF�DPTU�PG�CVJMEJOH�
UIF�CSJEHF�UP�TVQQPSU�JUT�PXO�XFJHIU�BOE�PUIFS�
OPO�MPBE�SFMBUFE�TUSFTTFT��5IJT�JT�B�DPNNPO�
DPTU�SFTQPOTJCJMJUZ
�BOE�BMMPDBUFE�BDSPTT�WFIJDMF�
DMBTTFT�PO�CBTJT�PG�FBDI�VTFS�DMBTT�T�TIBSF�
of total VMT. The next increments identify 
the additional cost of building the bridge to 
BDDPNNPEBUF�QSPHSFTTJWFMZ�IFBWJFS�XFJHIU�
DMBTTFT�PG�WFIJDMF�BOE�UIF�DPTUT�BSF�BMMPDBUFE�
PO�UIF�CBTJT�PG�SFMBUJWF�7.5�XJUIJO�B�USVODBUFE�
SBOHF�PG�WFIJDMF�XFJHIU�DMBTTFT�
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summAry

Oregon’s Weight Mile Tax

"�LFZ�EJGGFSFODF�CFUXFFO�0SFHPO�BOE�PUIFS�
TUBUFT�JT�UIBU�0SFHPO�JNQMFNFOUT�B�XFJHIU�
NJMF�UBY�JO�BEEJUJPO�UP�B�GVFM�UBY��5IF�'FEFSBM�
')8"�)$"4�UPPM�EPFT�OPU�TVQQPSU�B�XFJHIU�
NJMF�UBY��0SFHPO�IBT�EFWFMPQFE�JUT�PXO�)$"4�
UPPM�UIBU�TVQQPSUT�B�XFJHIU�NJMF�UBY��5IF�XFJHIU�
NJMF�UBY�JT�TUSVDUVSFE�JO�UFSNT�PG��
����QPVOE�
increments. 
0SFHPO�T�VTF�PG�B�XFJHIU�NJMF�UBY�NFBOT�UIBU�
JU�JT�BCMF�UP�BDIJFWF�NVDI�CFUUFS�FRVJUZ�SBUJPT��
8JUIPVU�B�XFJHIU�NJMF�UBY
�B�TUBUF�XPVME�IBWF�UP�
rely on high truck registration fees since the fuel 
UBY�BMPOF�EPFT�OPU�SFDPWFS�UIF�EBNBHF�UP�SPBET�
JNQPTFE�CZ�IFBWZ�USVDLT��"T�WFIJDMF�XFJHIUT�
JODSFBTF
�UIF�EBNBHFT�JNQPTFE�UP�SPBET�
JODSFBTFT�TVQFS�MJOFBSMZ
�CVU�GVFM�DPOTVNQUJPO�
JODSFBTFT�TVC�MJOFBSMZ��5IJT�NFBOT�UIBU�BT�
WFIJDMF�XFJHIUT�JODSFBTF
�UIF�DPTUT�UIFZ�JNQPTF�
on the road are increasingly higher than the 
amount of fuel taxes they pay. The inclusion of 
B�XFJHIU�NJMF�UBY�BMMPXT�UIF�4UBUF�UP�DBQUVSF�UIF�
IJHIFS�DPTUT�GSPN�IFBWJFS�WFIJDMF�XFJHIUT��

It is interesting to note that the 2012 Minnesota 
report examines the hypothetical effects of 
JODMVEJOH�B�XFJHIU�NJMFBHF�GFF�XIFSF�UIF�
VTFS�QBZT�B�VTBHF�GFF�CBTFE�PO�WFIJDMF�NJMFT�
USBWFMFE�BOE�UIF�UBY�SBUF�QFS�NJMF�JT�EFUFSNJOFE�
CZ�UIF�SFHJTUFSFE�HSPTT�XFJHIU�PG�UIF�WFIJDMF��
$VSSFOUMZ
�.JOOFTPUB�DIBSHFT�POMZ�B�XFJHIU�GFF�
UIBU�JT�EFUFSNJOFE�CZ�B�DPNNFSDJBM�WFIJDMF�T�
3(8�	F�H�
�B�SFHJTUSBUJPO�GFF
��5IF�SFQPSU�
mOET�UIBU�BEKVTUFE�FRVJUZ�SBUJPT�VOEFS�CPUI�
IZQPUIFUJDBM�XFJHIU�NJMF�GFF�TDFOBSJPT�BSF�
DMPTFS�UP�UIF�UBSHFU�SBUJP�	POF
�UIBO�UIF�XFJHIU��
GFFT�GPS�NPTU�WFIJDMF�DMBTTFT� Exhibit 2�	Q�����
�

TIPXT�UIF�BEKVTUFE�SBUJPT�BU�UIF�TUBUF�MFWFM�GPS�
UIF�XFJHIU�GFFT�BOE�UIF�XFJHIU�NJMF�GFFT�

Other Differences

 ඵ 0SFHPO�VTFT��
����QPVOE�JODSFNFOUT�JO�JUT�
)$"4�XIFSFBT�NPTU�PUIFS�TUBUFT�VTF��
����
QPVOE�JODSFNFOUT��5IJT�BMMPXT�0SFHPO�T�
)$"4�UP�IBWF�B�mOFS�HSBJO�PG�BOBMZTJT�UIBO�
other states. 

 ඵ 0SFHPO
�/FWBEB
�BOE�*EBIP�VTF�UIF�
/BUJPOBM�1BWFNFOU�$PTU�.PEFM�	/"1$0.
�
GPS�QBWFNFOU�DPTUT��)PXFWFS
�0SFHPO�
IBT�NPEJmFE�/"1$0.�UP�VTF��
����
QPVOE�JODSFNFOUT�JOTUFBE�PG��
����QPVOE�
increments. The 2012 Minnesota report uses 
SFHSFTTJPO�DPFGmDJFOUT�GSPN�/"1$0.�GPS�
.JOOFTPUB�UP�BMMPDBUF�QBWFNFOU�SFQBJS�DPTUT��

 ඵ 0SFHPO�VTFT�EJGGFSFOU�1$&�7.5�	SFHVMBS�
BOE�DPOHFTUFE
�BMMPDBUPST�EFQFOEJOH�PO�
UIF�UZQF�PG�DPTU��'PS�FYBNQMF
�UIF�DPNNPO�
DPTU�QPSUJPO�PG�QSPKFDUT�UIBU�BEE�IJHIXBZ�
capacity are allocated based on congested 
PCE VMT. Congested PCE VMT uses the 
TIBSFT�PG�1$&�XFJHIUFE�7.5�UIBU�BSF�QSFTFOU�
during the most congested hour of the day 
on that functional class. Using congested 
1$&�7.5�JO�DBTFT�XIFSF�DPTUT�BSF�JODVSSFE�
to add capacity means that a portion of those 
costs is allocated based on the users that are 
ESJWJOH�UIF�OFFE�GPS�BEEJUJPOBM�DBQBDJUZ��

 ඵ 6OMJLF�/FWBEB�T������)$"4
�0SFHPO�T�
HCAS does not include deferred 
maintenance. Oregon has looked at deferred 
NBJOUFOBODF�XIFO�EFUFSNJOJOH�BO�FGmDJFOU�
GFF��)PXFWFS
�0SFHPO�EPFT�OPU�JODMVEF�
deferred maintenance in its HCAS because it 

IBT�WFSZ�XFMM�EFmOFE�DPTUT�UIBU�BSF�XJUIJO�UIF�
upcoming biennium. 

 ඵ Oregon includes a studded tire adjustment 
that takes into account the additional damage 
that they cause to the roads. 

 ඵ Oregon uses truncated VMT allocators for 
different types of costs to allocate those 
DPTUT�UP�B�TVCTFU�PG�BMM�WFIJDMFT��'PS�FYBNQMF
�
the collection costs of the motor carrier 
5SBOTQPSUBUJPO�%JWJTJPO�BSF�BMMPDBUFE�PO�UIF�
CBTJT�PG�7.5�GPS�WFIJDMFT�PWFS���
����QPVOET��

 ඵ 0SFHPO�T�BEKVTUFE�FRVJUZ�SBUJPT�SFnFDU�
BEKVTUNFOUT�GPS�TVCTJEJ[FE�WFIJDMFT��*O�
DPOUSBTU
�/FWBEB�T�BEKVTUFE�FRVJUZ�SBUJPT�EP�
OPU�DPOTJEFS�TVCTJEJ[FE�WFIJDMFT�BOE�JOTUFBE�
BSF�DBMDVMBUFE�CBTFE�PO�TIBSF�PG�SFWFOVF�
BOE�DPTU�SFTQPOTJCJMJUZ�TIBSF
�SBUIFS�UIBO�
gross dollar amounts.

 ඵ Exhibit 4�	QQ���������
�QSPWJEFT�B�IJHI�MFWFM�
PWFSWJFX�PG�EJGGFSFOU�TUBUFT��)$"4T��5IF�
UBCMF�QSPWJEFT�JOGPSNBUJPO�PO�UIF�TUBUFT��
)$"4�NFUIPET
�LFZ�BMMPDBUPST
�UZQFT�PG�
SFWFOVF�FYBNJOFE
�BOE�DPTU�SFTQPOTJCJMJUZ�GPS�
IFBWZ�WFIJDMFT��

OVERVIEW OF HCAS METHODS

Models for Highway Cost Allocation, 2013

5IF�SFQPSU�SFWJFXT�UIF�USBEJUJPOBM�)$"4�
NFUIPET�	JODSFNFOUBM
�QSPQPSUJPOBM
�PS�B�
DPNCJOBUJPO�PG�UIF�UXP

�BOE�UIFO�QSFTFOUT�
BO�BMUFSOBUJWF
�OPO�USBEJUJPOBM�)$"4�NFUIPE�
that is based on concepts from the theory of 
DPPQFSBUJWF�HBNFT��
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A Road Pricing Methodology for Infrastructure 
Cost Recovery, 2010

5IF�CSPBE�NPUJWBUJOH�RVFTUJPO�GPS�UIF�SFQPSU�
JT��)PX�DBO�HPWFSONFOUT�FRVJUBCMZ�SFDPWFS�
infrastructure costs from truck users based on 
SFBM�UJNF�PQFSBUJPOT�BOE�JOEJWJEVBM�WFIJDMFT �
5IF�SFQPSU�QSFTFOUT�B�GSBNFXPSL�GPS�DIBSHJOH�
DPNNFSDJBM�WFIJDMFT�VTJOH�XFJHI�JO�NPUJPO�
	8*.
�TZTUFNT��

Bridge Structure Comparative Analysis, 
Comprehensive Truck Size and Weight Limits 
Study, 2013

5IJT�TUVEZ�QSPWJEFT�B�MJTU�PG�BHFODJFT�UIBU�
QSPWJEF�UFDIOJDBM�TVQQPSU�UISPVHI�SFTFBSDI
�
POHPJOH�TUVEJFT
�BOE�QSBDUJDF��5IF�TUVEZ�
QSPWJEFT�B�MJTU�PG�EPDVNFOUT�UIBU�UIF�TUVEZ�
SFWJFXFE�XJUI�TIPSU�TVNNBSJFT��"�OVNCFS�PG�UIF�
EPDVNFOUT�BEESFTT�UIF�JTTVF�PG�IPX�UP�SFDPWFS�
DPTUT�GSPN�IFBWZ�WFIJDMFT�JO�QSPQPSUJPO�UP�UIF�
damage they cause on bridges.

State Highway Cost Allocation Studies: A 
Synthesis of Highway Practice

5IJT�SFQPSU�JT�JOUFOEFE�UP�IFMQ�TUBUFT�XJUI�)$"4�
methods by laying the foundation on current 
)$"4�NFUIPET�BOE�BSFBT�PG�JNQSPWFNFOU�
GPS�)$"4�NFUIPET��5IF�SFQPSU�SFWJFXT�UIF�
)$"4�NFUIPET�VTFE�CZ�EJGGFSFOU�TUBUFT
�UIF�
DPODFQUVBM�GPVOEBUJPO�PG�)$"4�NFUIPET
�
NFUIPET�GPS�SFWFOVF�BUUSJCVUJPO
�BOE�BSJTJOH�
JTTVFT�XJUI�)$"4�NFUIPET�

HCAS BY OTHER STATES

2009 NEVADA HIGHWAY COST 
ALLOCATION STUDY
5IF������/FWBEB�)$"4�VTFE�B�SFmOFE�WFSTJPO�
PG�UIF������')8"�4UBUF�)$"4�QSPHSBN�
	)$"41
��5IF�TUVEZ�DPWFST�UIF�FJHIU�ZFBS�UJNF�
IPSJ[PO�CFUXFFO������BOE�������5FO�WFIJDMF�
DMBTTFT�	BVUP
�CVT
�BOE�FJHIU�TJOHMF�VOJU�PS�
USBDUPS�USBJMFS�USVDL�DMBTTFT
�BSF�VTFE
�CBTFE�
PO�UIF�UXFMWF�)1.4�WFIJDMF�DMBTTFT��&RVJUZ�
SBUJPT�BSF�UBCVMBUFE�CZ�WFIJDMF�DMBTT�BOE�BMTP�
CZ�SFHJTUFSFE�WFIJDMF�XFJHIU�	VTJOH��
����MC��
JODSFNFOUT
�

5IF������/FWBEB�)$"4�BEPQUFE�NBOZ�PG�
the recommendations from the 1994 audit of 
UIF�/FWBEB�)$"4�QSPDFTT��5XP�BEEJUJPOBM�
SFDPNNFOEBUJPOT�XFSF�BEPQUFE�JO�UIF������)$"4�

 ඵ 5IF�VTF�PG�NPSF�WFIJDMF�DMBTTFT��1SFWJPVTMZ�
POMZ�CBTJD�BOE�IFBWZ�WFIJDMF�DMBTTFT�XFSF�
differentiated for reporting purposes. 

 ඵ *ODMVTJPO�PG�IJHIXBZ�VTFS�GFFT�UIBU�BSF�
EJWFSUFE�UP�OPO�IJHIXBZ�VTFT�	F�H�
�JODMVTJPO�
PG�GFEFSBM�IJHIXBZ�GVOET�EJWFSUFE�UP�NBTT�
USBOTJU�BOE�JODMVTJPO�PG�TUBUF�WFIJDMF�TBMFT�
UBY�BOE�BE�WBMPSFN�UBY�SFWFOVFT�XIJDI�BSF�
EJWFSUFE�UP�HFOFSBM�GVOE
�

/FWBEB�DBMDVMBUFT�VOBEKVTUFE�BOE�BEKVTUFE�
FRVJUZ�SBUJPT��6OMJLF�0SFHPO
�/FWBEB�T�BEKVTUFE�
FRVJUZ�SBUJPT�EP�OPU�SFnFDU�TVCTJEJ[FE�WFIJDMFT��
3BUIFS
�/FWBEB�T�BEKVTUFE�FRVJUZ�SBUJPT�BSF�
DBMDVMBUFE�CBTFE�PO�TIBSF�PG�SFWFOVF�BOE�DPTU�
SFTQPOTJCJMJUZ�TIBSF
�SBUIFS�UIBO�HSPTT�EPMMBS�
amounts. 

5IF�QSJNBSZ�EJGGFSFODF�CFUXFFO�UIF�FRVJUZ�
SBUJPT�JO�UIF������/FWBEB�)$"4�BOE������
/FWBEB�TUVEZ�JT�UIF�JODMVTJPO�PG�SFWFOVFT�
GSPN�UIF�WFIJDMF�TBMFT�UBY�BOE�UIF�BE�WBMPSFN�
	HPWFSONFOU�TFSWJDF
�UBY��"OPUIFS�EJGGFSFODF�
JO�UIF������TUVEZ�GSPN�QSFWJPVT�/FWBEB�%05�
TUVEJFT�JT�UIF�VTF�PG�UIF�JNQSPWFE�/"1$0.�
NPEFM�BOE�NPSF�BDDVSBUF�XFJHI�JO�NPUJPO�
	8*.
�EBUB�GPS�PQFSBUJOH�XFJHIUT�PG�IFBWZ�
WFIJDMFT��

/FWBEB�%05�EBUB�TPVSDFT�XFSF�VTFE�XIFO�
BWBJMBCMF�GPS�DBMDVMBUJOH�SFWFOVF
�EFUFSNJOJOH�
GVUVSF�7.5
�BOE�EFUFSNJOJOH�FYQFOEJUVSF�
DMBTTJmDBUJPOT��5IF�7.5�GPSFDBTU�JT�CBTFE�
PO�UIF�/FWBEB�%05�7.5�GPSFDBTU�BOE�JT�
WBMJEBUFE�CZ�BQQMZJOH�BO�BTTVNFE�QFS�QFSTPO�
BOOVBM�NJMFBHF�UP�/FWBEB�T�GPSFDBTUFE�
QPQVMBUJPO�HSPXUI�SBUF��5IFSF�JT�OP�NFOUJPO�
PG�EJGGFSFOUJBUJOH�7.5�HSPXUI�SBUFT�CZ�WFIJDMF�
DMBTT
�BMUIPVHI�UIFSF�JT�TPNF�EJTDVTTJPO�PG�QFS�
QFSTPO�NJMFBHF�JO�SVSBM�WFSTVT�VSCBO�BSFBT�PG�
the state. 

Revenue Attribution

5IF�/FWBEB�)$"4�JODMVEFT�CPUI�GFEFSBM�BOE�
TUBUF�SFWFOVFT
�BOE�BMTP�JODMVEFT�BMM�SFWFOVF�
TPVSDFT�SFHBSEMFTT�PG�UIFJS�VTF�	F�H�
�JODMVEFT�
IJHIXBZ�SFWFOVFT�EJWFSUFE�UP�OPO�IJHIXBZ�
QVSQPTFT
��"T�B�DPOTFRVFODF�PG�JODMVEJOH�
UIF�WFIJDMF�TBMFT�UBY�BOE�BE�WBMPSFN�UBY
�
TUBUF�SFWFOVFT�BSF�GPSFDBTU�UP�FYDFFE�TUBUF�
IJHIXBZ�FYQFOEJUVSFT�CZ������5IF�TUVEZ�
notes that this difference is “counterbalanced” 
CZ�MPDBM�FYQFOEJUVSFT
�XIJDI�FYDFFE�MPDBM�
VTFS�QBZNFOUT�	TJODF�UIF�TUBUF�BOE�MPDBM�
HPWFSONFOUT�EJSFDU�B�QPSUJPO�PG�HFOFSBM�GVOET�UP�
MPDBM�SPBEXBZT
�
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Cost Responsibility

"TTJHONFOU�PG�FYQFOEJUVSFT�UP�XPSL�DBUFHPSJFT�
JT�CBTFE�PO�QSFWJPVT�FYQFOEJUVSFT
�GVOEFE�
QSPKFDUT�EBUB�	F�H�
�45*1
�FUD�

�BOE�USFOET�JO�
project expenditures. In addition to funded 
GVUVSF�FYQFOEJUVSFT
�UIF�/FWBEB�)$"4�BMTP�
JODMVEFT�FTUJNBUFT�PG�EFGFSSFE�QBWFNFOU�
BOE�CSJEHF�QSFTFSWBUJPO�GPS�BMMPDBUJPO�PG�
TZTUFN�QSFTFSWBUJPO�DPTUT��/JOF�QSPKFDU�XPSL�
UZQFT
�DPWFSJOH�UIF�UZQJDBM�QSPKFDU�DBUFHPSJFT�
GPS�QBWFNFOU
�CSJEHFT
�NBJOUFOBODF
�
QSFTFSWBUJPO
�FUD�
�XFSF�VTFE�UP�DMBTTJGZ�IJHIXBZ�
expenditures. 
/FWBEB�SFDFJWFE������NJMMJPO�JO�GFEFSBM�
TUJNVMVT�GVOEJOH
�PG�XIJDI������NJMMJPO�JT�
EFEVDUFE�GSPN�UIF�CBDLMPH�PG�QSFTFSWBUJPO�
BOE�UIF�SFNBJOJOH�	����NJMMJPO
�JT�BQQMJFE�UP�
QSPKFDUT�BMPOH�UIF�/BUJPOBM�)JHIXBZ�4ZTUFN�
and urban projects in the STIP. The forecast 
PG�GVUVSF�FYQFOEJUVSFT�XBT�EFWFMPQFE�VTJOH�
recent trends in expenditures and anticipated 
SFWFOVFT�BOE�DPOTVMUBUJPO�XJUI�/%05��1SPKFDUT�
XFSF�BTTJHOFE�XPSL�UZQFT�CBTFE�PO�SFDFOU�ZFBS�
expenditures and programmed expenditures 
JO�UIF�45*1��5IF�')8"�4UBUF�)$"4�.PEFM�XBT�
VTFE�UP�FTUJNBUF�DPTU�SFTQPOTJCJMJUZ�CZ�WFIJDMF�
DMBTT�VTJOH�UIF�DBUFHPSJ[FE�FYQFOEJUVSFT�BOE�
allocators for each type of expenditure. Cost 
BMMPDBUJPO�CZ�XPSL�UZQF�JT�TVNNBSJ[FE�CBTFE�PO�
the information in the HCAS report:

 ඵ 1BWFNFOU�DPTU�SFTQPOTJCJMJUZ�JT�EFUFSNJOFE�
VTJOH�/"1$0.�BOE�WFIJDMF�DMBTT�XFJHIU�
EJTUSJCVUJPOT�EFWFMPQFE�GSPN�XFJHI�JO�NPUJPO�
EBUB��/FX�CSJEHF�DPOTUSVDUJPO�DPTUT�XFSF�
BMMPDBUFE�CBTFE�PO�BO�JODSFNFOUBM�NFUIPE
�
BT�BQQMJFE�JO�UIF�')8"�)$"41�NPEFM�

 ඵ #SJEHF�SFQMBDFNFOU�DPTUT�XFSF�BMMPDBUFE�
based on the replacement attributed to 
EFmDJFOU�MPBE�CFBSJOH�DBQBDJUJFT�SFMBUJWF�UP�
UPUBM�EFHSBEBUJPO�VTJOH�UIF�')8"�#SJEHF�
4VGmDJFODZ�3BUJOH�GPSNVMB�

 ඵ #SJEHF�SFIBCJMJUBUJPO�DPTUT�XFSF�BQQPSUJPOFE�
CBTFE�PO�EFUFSNJOJOH�UIF�TIBSF�PG�MPBE�
SFMBUFE�DPTUT�SFMBUJWF�UP�BMM�DPTUT�CBTFE�PO�B�
sample of bridge repair projects and default 
WBMVFT�GSPN�UIF�')8"�T�#SJEHF�/FFET�BOE�
*OWFTUNFOU�1SPDFTT�

 ඵ DMV expenditures related to the Motor 
$BSSJFS�1SPHSBN�XFSF�BMMPDBUFE�UP�IFBWZ�
WFIJDMFT
�CBTFE�PO�IFBWZ�WFIJDMF�7.5��5IF�
remaining DMV expenditures are allocated 
BDSPTT�BMM�WFIJDMF�DMBTTFT
�CBTFE�PO�TIBSFT�
PG�USBWFM�

 ඵ Department of Public Safety expenditures 
include the State Emergency Response 
$PNNJTTJPO�	4&3$

�XIJDI�SFTQPOET�UP�
IJHIXBZ�JODJEFOUT��)FBWZ�WFIJDMFT�BSF�
BMMPDBUFE�IBMG�PG�UIF�4&3$�DPTUT
�CBTFE�
PO�UIF�SBUJPOBMF�UIBU�IFBWZ�WFIJDMF�DSBTIFT�
BSF�NPSF�TFWFSF�BOE�SFRVJSF�NPSF�UJNF�
and expense to clear. The remaining DPS 
expenditures are allocated based on shares 
PG�USBWFM�

 ඵ "ENJOJTUSBUJWF�BOE�PWFSIFBE�DPTUT�BSF�
BMMPDBUFE�UP�WFIJDMF�DMBTTFT�JO�UIF�TBNF�
proportion as the sum of the capital and 
maintenance programs.

 ඵ #POE�FYQFOEJUVSFT
�CPUI�DBQJUBM�FYQFOEJUVSFT�
BOE�EFCU�TFSWJDF
�BSF�BMMPDBUFE�JO�UIF�TBNF�
proportion as capital expenditures on urban 
JOUFSTUBUF�TZTUFNT�XIFSF�UIF�CPOE�mOBODFE�
projects are located.

Equity Ratios and Findings

The study results are presented as unadjusted and 
BEKVTUFE�FRVJUZ�SBUJPT�GPS�FBDI�WFIJDMF�DMBTT�BOE�
CZ�SFHJTUFSFE�HSPTT�WFIJDMF�XFJHIU��6OBEKVTUFE�
FRVJUZ�SBUJPT�BSF�DPOTUSVDUFE�BT�UIF�SBUJP�PG�HSPTT�
	EPMMBS�BNPVOUT
�SFWFOVFT�UP�FYQFOEJUVSFT�GSPN�
FBDI�WFIJDMF�DMBTT��"EKVTUFE�FRVJUZ�SBUJPT�BSF�
DPOTUSVDUFE�BT�UIF�SBUJP�PG�UIF�WFIJDMF�DMBTT�TIBSF 
PG�SFWFOVFT�UP�TIBSF�PG�FYQFOEJUVSFT��

"T�B�SFTVMU�PG�UIF�JODMVTJPO�PG�UIF�TUBUF�WFIJDMF�
TBMFT�UBY�BOE�BE�WBMPSFN�UBYFT
�TUBUF�SFWFOVFT�
exceed state expenditures. This results in 
BO�iPWFSQBZNFOUw�PG�IJHIXBZ�SFWFOVFT�
compared to expenditures and produces a total 
VOBEKVTUFE�FRVJUZ�SBUJP�GPS�TUBUF�POMZ�SFWFOVFT�
BOE�FYQFOEJUVSFT�PG�����
�SFnFDUJOH�UIBU�TUBUF�
SFWFOVFT�FYDFFE�TUBUF�FYQFOEJUVSFT�CZ�����

5IF�FGGFDU�PG�JODMVEJOH�SFWFOVFT�VTFE�GPS�
OPO�IJHIXBZ�QVSQPTFT�JT�QBSUJBMMZ�PCTDVSFE�
by the inclusion of deferred maintenance and 
the subtraction of federal stimulus dollars from 
UIPTF�EFGFSSFE�QSFTFSWBUJPO�FYQFOEJUVSFT��
&YDMVEJOH�WFIJDMF�TBMFT�UBY�BOE�BE�WBMPSFN�UBY�
SFWFOVFT�GSPN�UIF�UPUBM�TUBUF�SFWFOVFT�JODSFBTFT�
UIF�BEKVTUFE�IFBWZ�WFIJDMF�DMBTT�TIBSF�PG�TUBUF�
SFWFOVFT�UP�������GSPN��������5IF�IFBWZ�
WFIJDMF�BEKVTUFE�FRVJUZ�SBUJP�HPFT�GSPN������VQ�
UP������	TUBUF�SFWFOVFT�BOE�FYQFOEJUVSFT�POMZ
�
XIFO�UIFTF�OPO�IJHIXBZ�SFWFOVFT�BSF�FYDMVEFE�

5IF�mOEJOHT�GSPN�UIF�TUVEZ�TVHHFTU�UIBU�
/FWBEB�T�IFBWZ�WFIJDMF�GFF�TUSVDUVSF�EPFT�OPU�
JODSFBTF�QSPQPSUJPOBMMZ�XJUI�SFHJTUFSFE�XFJHIU��
IFODF�IFBWZ�WFIJDMFT�UFOE�UP�VOEFSQBZ��0OMZ�
WFIJDMFT�MFTT�UIBO��
����MCT��IBWF�BO�BEKVTUFE�
FRVJUZ�SBUJP�PG�������5IJT�JT�DPOTJTUFOU�XJUI�UIF�
mOEJOHT�GSPN�PUIFS�TUBUFT��)$"4�



AppENdix B3: OtHEr stAtE HCAss  |  B95

HCAs By OtHEr stAtEs

2010 IDAHO HIGHWAY COST ALLOCATION 
STUDY
5IF�SFQPSU�DPOTJEFST�UIF�FRVJUZ�PG�*EBIP�T�
UBY�TUSVDUVSF�GPS�IJHIXBZ�VTFST�BOE�XIFUIFS�
EJGGFSFOU�WFIJDMF�DMBTTFT�BSF�QBZJOH�UIFJS�
QSPQPSUJPOBM�TIBSF�PG�IJHIXBZ�DPTUT��5IF������
*EBIP�)$"4�VTFE�B�SFmOFE�WFSTJPO�PG�UIF�')8"�
4UBUF�)JHIXBZ�$PTU�"MMPDBUJPO�5PPM�	)$"5
��5IF�
)$"5�XBT�VTFE�UP�DPOTJEFS�IPX�BEKVTUNFOUT�
to the current tax and fee structure and the 
JNQMFNFOUBUJPO�PG�B�WFIJDMF�NJMFT�USBWFMMFE�
	7.5
�GFF�DPVME�BGGFDU�FRVJUZ�SBUJPT��

5XP�GBDUPST�BGGFDUJOH�UIF������*EBIP�)$"4�
JODMVEF�UIF�SFQFBM�PG�UIF�XFJHIU�EJTUBODF�UBY�JO�
GBWPS�PG�B�NJMFBHF�CBTFE�SFHJTUSBUJPO�GFF�TZTUFN�
and the types of projects that are funded by the 
(SBOU�"OUJDJQBUJPO�3FWFOVF�7FIJDMF�	("37&&
�
CPOET�JOnVFODF�UIF�FRVJUZ�SBUJPT�JO�UIF�SFQPSU��
Idaho issued GARVEE bonds that are backed by 
GFEFSBM�BJE�UP�BEWBODF�JUT�DPOTUSVDUJPO�QSPHSBN��
The GARVEE bond program affects the cost 
BMMPDBUJPO
�BT�B�IJHIFS�QPSUJPO�PG�FYQFOEJUVSFT�
BSF�QBWFNFOU�SFMBUFE
�XIJDI�JO�UVSO�BGGFDUT�UIF�
DPTU�SFTQPOTJCJMJUZ�GPS�IFBWZ�USVDLT��6OEFS�UIF�
SFEVDFE�("37&&�TDFOBSJP
�FYQFOEJUVSFT�BSF�
FRVBM�UP�UIF�BOOVBM�EFCU�TFSWJDF�QBZNFOUT�
EVSJOH�UIF�TJY�ZFBS�UJNF�QFSJPE��

5IF�TUVEZ�VTFT����WFIJDMF�DMBTTFT��7FIJDMF�
DMBTTFT�BSF�EJGGFSFOUJBUFE�CZ�WFIJDMF�UZQF�BOE�
XFJHIU��5IF�TUVEZ�IBT�B�TJY�ZFBS�UJNF�QFSJPE�
from 2007 to 2012. The study considers three 
MFWFMT�PG�HPWFSONFOU��TUBUF
�GFEFSBM
�BOE�
MPDBM�FYQFOEJUVSFT�BOE�SFWFOVFT��5SBWFM�BOE�
FYQFOEJUVSF�EBUB�BSF�CSPLFO�EPXO�CZ�SVSBM�
BOE�VSCBO�IJHIXBZ�GVODUJPOBM�DMBTTFT��3VSBM�
JODMVEFT�JOUFSTUBUF
�QSJODJQBM�BSUFSJBMT
�NJOPS�
BSUFSJBMT
�NBKPS�DPMMFDUPST
�NJOPS�DPMMFDUPST�

BOE�MPDBM��6SCBO�JODMVEFT�JOUFSTUBUF
�QSJODJQBM�
BSUFSJBMT
�NJOPS�BSUFSJBMT
�DPMMFDUPST�BOE�MPDBM��
5SBWFM�EBUB�JODMVEFT�UPUBM�WFIJDMF�NJMFT�USBWFMFE�
CZ�UIF����WFIJDMF�DMBTTFT�BOE����GVODUJPOBM�SPBE�
DMBTTJmDBUJPOT�

,FZ�mOEJOHT�GSPN�UIF�*EBIP�)$"4�JODMVEF�

 ඵ )JHIXBZ�VTFS�QBZNFOUT�GBMM�TIPSU�PG�
FYQFOEJUVSFT�CZ�����	�������NJMMJPO�
QFS�ZFBS
�GPS�TUBUF�BOE�GFEFSBM�QSPHSBNT�
combined. 

 ඵ 8JUI�TUBUF�BOE�GFEFSBM�QSPHSBNT�DPNCJOFE
�
DPNCJOBUJPO�USVDLT��QBZNFOUT�GBMM�����TIPSU�
PG�DPTU�SFTQPOTJCJMJUZ�	����VOEFS�SFEVDFE�
("37&&�TDFOBSJP

�XIFSFBT�BVUPNPCJMFT��
payments exceed cost responsibility by 47% 
	����VOEFS�SFEVDFE�("37&&�TDFOBSJP
��

 ඵ $POTJEFSJOH�TUBUF�QSPHSBNT�BMPOF
�
DPNCJOBUJPO�USVDLT��QBZNFOUT�GBMM�����TIPSU�
PG�DPTU�SFTQPOTJCJMJUZ�	����VOEFS�SFEVDFE�
("37&&�TDFOBSJP

�XIFSFBT�BVUPNPCJMFT��
QBZNFOUT�FYDFFE�DPTU�SFTQPOTJCJMJUZ�CZ�����
	���VOEFS�SFEVDFE�("37&&�TDFOBSJP
�

Revenue Attribution

3FWFOVF�EBUB�JODMVEF�TUBUF�BOE�GFEFSBM�IJTUPSJDBM�
EBUB�GSPN������UP������BOE�SFWFOVF�GPSFDBTUT�
based on Idaho Transportation Department 
	*5%
�GPSFDBTUT�GSPN������UP�������3FWFOVF�EBUB�
JODMVEF�SFDFJQUT�GSPN�IJHIXBZ�VTFST�GSPN�UIF�UBY�
BOE�GFF�TUSVDUVSF�	F�H�
�SFHJTUSBUJPO�GFFT
�NPUPS�
GVFM�UBYFT
�ESJWFS�T�MJDFOTF�GFFT
�QFSNJU�GFFT
�BOE�
UJUMF�GFFT
��

5IF�TUVEZ�PCUBJOFE�GFEFSBM�SFWFOVFT�UIBU�BSF�
BUUSJCVUBCMF�UP�IJHIXBZ�VTFST�JO�*EBIP�GPS������
BOE������GSPN�')8"������)JHIXBZ�4UBUJTUJDT��
5IF�')8"�FTUJNBUFT�XFSF�GPSFDBTU�GPSXBSE�VOUJM�

�����VTJOH�UIF�SFWFOVF�GPSFDBTUT�QSFQBSFE�CZ�
*5%��5IF�GFEFSBM�UBY�SFWFOVF�FTUJNBUFT�SFnFDU�
XIBU�*EBIPBOT�QBZ�JOUP�UIF�'FEFSBM�)JHIXBZ�
5SVTU�'VOE��

5IF�TUVEZ�BUUSJCVUFE�SFWFOVF�UP�UIF����WFIJDMF�
DMBTTFT�BOE�UP�SFHJTUFSFE�HSPTT�XFJHIU�DMBTTFT�
JO��
����MC��JODSFNFOUT�BCPWF��
����MCT��4PNF�
PG�UIF�EFGBVMU�EBUB�FTUJNBUFT�JO�UIF�')8"�
)$"5�XFSF�SFQMBDFE�XJUI�*EBIP�TQFDJmD�JOQVUT��
5IF�TUVEZ�XPSLFE�XJUI�UIF�*5%�BOE�PUIFS�EBUB�
TPVSDFT�UP�FTUJNBUF�UIF�GPMMPXJOH�DIBSBDUFSJTUJDT�
GPS�FBDI�WFIJDMF�DMBTT��7.5
�QFSDFOUBHF�PG�
7.5�PVUTJEF�PG�*EBIP
�.1(
�BOE�OVNCFS�PG�
SFHJTUFSFE�WFIJDMFT��5IJT�BMMPXFE�UBY�SFWFOVF�
UP�CF�BUUSJCVUFE�UP�FBDI�WFIJDMF�DMBTT��'VFM�UBY�
SFWFOVFT�XFSF�BUUSJCVUFE�CZ�WFIJDMF�DMBTT�CBTFE�
PO�UIF�7.5�FTUJNBUFT�BOE�UIF�WFIJDMF�DMBTT�T�
.1(��3FWFOVFT�GSPN�SFHJTUSBUJPO�GFFT�XFSF�
BUUSJCVUFE�CBTFE�PO�UIF�CSFBLEPXO�PG�GFFT�CZ�
WFIJDMF�DMBTT�	QBTTFOHFS�WFIJDMFT
�USVDLT
�BOE�
CVTFT
��5IF�TUVEZ�BMTP�FTUJNBUFE�UIF�OVNCFS�PG�
GVMM�GFF�FRVJWBMFOU�WFIJDMFT�CZ�SFHJTUFSFE�XFJHIU�
DMBTT�CBTFE�PO�UPUBM�7.5�BOE�UIF�BWFSBHF�7.5�
QFS�WFIJDMF�FTUJNBUFT�

Cost Responsibility

The study uses expenditure data for nine 
DBUFHPSJFT��OFX�QBWFNFOUT
�SFIBCJMJUBUFE�
QBWFNFOUT
�OFX�CSJEHF
�SFQMBDFNFOU�CSJEHF
�
SFQBJS�CSJEHF
�HSBEJOH
�PUIFS�DPOTUSVDUJPO
�
NBJOUFOBODF
�BOE�BENJOJTUSBUJPO�BOE�PUIFS�
FYQFOEJUVSFT��&YQFOEJUVSF�EBUB�XFSF�PCUBJOFE�
GPS�DBQJUBM�FYQFOEJUVSFT�GSPN�*5%�GPS�UIF������
2012 time period. 
The study estimated cost responsibility for each 
WFIJDMF�DMBTT�VTJOH�UIF�')8"�)$"5��*EBIP�
VQEBUFE�UIF�')8"�)$"5�UP�SFnFDU�*EBIP�T�
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IJHIXBZ�TZTUFN�BOE�WFIJDMF�VTF��5IF�TUVEZ�VTFE�
XFJHI�JO�NPUJPO�	8*.
�EBUB�UP�SFmOF�XFJHIU�
related HCAT model inputs. The study used a 
SFDFOU�')8"�SVO�PG�UIF�/BUJPOBM�1BWFNFOU�$PTU�
.PEFM�	/"1$0.
�XJUI������IJHIXBZ�TFDUJPO�
data from ITD. The study uses bridge cost 
BMMPDBUJPO�QSPDFEVSFT�EFWFMPQFE�CZ�UIF�')8"�
JO�UIF�'FEFSBM�)$"4T�JO������BOE�������

Travel Data

5IF�TUVEZ�EFSJWFE�7.5�EBUB�CZ�GVODUJPOBM�
SPBE�DMBTT�BOE�CZ�WFIJDMF�DMBTT�VTJOH�WFIJDMF�
DMBTTJmDBUJPO�EBUB�GSPN����������
�CSFBLEPXOT�
PG�7.5�CZ�GVODUJPOBM�DMBTT�GSPN������BOE�����
�
BOE�XFJHI�JO�NPUJPO�	8*.
�EBUB�GSPN������BOE�
�����GSPN�*5%��5IF�*EBIP�)JHIXBZ�1FSGPSNBODF�
.POJUPSJOH�4ZTUFN�	)1.4
�IBT����WFIJDMF�
DMBTTFT�CVU�UIF�')8"�)$"5�VTFT����WFIJDMF�
DMBTTFT��*EBIP�VTFE�UIF�UXP�ZFBST�PG�8*.�EBUB�
UP�NBQ�UIF����)1.4�WFIJDMFT�DMBTTFT�FTUJNBUFE�
GSPN�UIF�DMBTTJmDBUJPO�DPVOU�EBUB�JOUP�UIF����
WFIJDMF�DMBTTFT��8*.�EBUB�XFSF�POMZ�QSPWJEFE�
GPS�UISFF�GVODUJPOBM�DMBTTFT��SVSBM�JOUFSTUBUF
�SVSBM�
QSJODJQBM�BSUFSJBM
�BOE�SVSBM�NJOPS�BSUFSJBM��5IF�
TUVEZ�IBE�UP�NBLF�GVSUIFS�BTTVNQUJPOT�PO�IPX�
UP�BQQMZ�UIF�WFIJDMF�TQMJUT�UP�PUIFS�SPBET��

Equity Ratios and Findings

The Idaho HCAS reports the unadjusted and 
BEKVTUFE�FRVJUZ�SBUJPT�GPS�UIF�TUBUF�MFWFM�BT�XFMM�
BT�UIF�TUBUF�BOE�GFEFSBM�MFWFMT�DPNCJOFE��4JNJMBS�
UP�)$"4�JO�PUIFS�TUBUFT
�BT�SFHJTUFSFE�HSPTT�
XFJHIUT�JODSFBTF
�FRVJUZ�SBUJPT�EFDSFBTF��

One particularity of the Idaho HCAS is the 
GARVEE bond program. The GARVEE bond 
QSPHSBN�BGGFDUT�UIF�DPTU�BMMPDBUJPO
�JO�UIBU�B�
NVDI�IJHIFS�QSPQPSUJPO�PG�IJHIXBZ�GVOET�BSF�
EJSFDUFE�UPXBSE�QBWFNFOU�FYQFOEJUVSFT��4JODF�

NPTU�QBWFNFOU�DPTUT�BSF�B�SFTVMU�PG�UIF�JNQBDU�
PG�IFBWZ�USVDLT
�UIF�CPOE�QSPHSBN�TJHOJmDBOUMZ�
JODSFBTFT�UIF�DPTU�SFTQPOTJCJMJUZ�UP�IFBWZ�USVDLT�
	JO�QBSUJDVMBS
�USVDLT�XJUI���
������
����MCT��QFS�
BYMF�PS���
������
����MCT��QFS�QBJS�PG�BYMFT
��

5IF�SFTFBSDIFST�QFSGPSNFE�B�TFOTJUJWJUZ�
analysis to explore the effects of the GARVEE 
QSPHSBN�PO�UIF�)$"4�mOEJOHT��5IF�SFTFBSDIFST�
DPOTJEFSFE�UIF�TDFOBSJP�XIFSF�FYQFOEJUVSFT�
BSF�FRVBM�UP�UIF�BOOVBM�EFCU�TFSWJDF�QBZNFOUT�
EVSJOH�UIF�����������UJNF�QFSJPE��5IF�BOOVBM�
EFCU�TFSWJDF�QBZNFOUT�PWFS�UIF�TJY�ZFBST�BSF�
BQQSPYJNBUFMZ�FRVBM�UP�����PG�UIF�("37&&�
CPOE�FYQFOEJUVSFT�PWFS�UIF�TBNF�UJNF�QFSJPE��
*O�UIF�SFEVDFE�("37&&�CPOE�TDFOBSJP
�
DPOTUSVDUJPO�FYQFOEJUVSFT�EFDSFBTF�CZ�������
NJMMJPO��6OEFS�UIJT�TDFOBSJP
�BEKVTUFE�FRVJUZ�
ratios increase for combination trucks and 
EFDSFBTF�GPS�BVUPNPCJMFT��0O�UIF�TUBUF�MFWFM
�
UIFSF�JT�B�HSFBUFS�EJGGFSFODF�JO�SFTVMUT�CFUXFFO�
UIF�UXP�TDFOBSJPT�UIBO�PO�UIF�MFWFM�XIFSF�TUBUF�
BOE�GFEFSBM�BSF�DPNCJOFE��0O�UIF�TUBUF�MFWFM
�
UIF�BEKVTUFE�FRVJUZ�SBUJP�GPS�BVUPNPCJMFT�ESPQT�
GSPN������UP������VOEFS�UIF�SFEVDFE�("37&&�
scenario and increases for combination trucks 
GSPN������UP������

5IF�PUIFS�OPUBCMF�DIBOHF�GPS�*EBIP�XBT�UIF�
SFQFBM�PG�UIF�XFJHIU�EJTUBODF�UBY�PO�USVDLT�JO�
GBWPS�PG�B�NJMFBHF�CBTFE�SFHJTUSBUJPO�GFF�TZTUFN�
JO�������"DDPSEJOH�UP�UIF�TUVEZ
�JG�UIF�XFJHIU�
EJTUBODF�UBY�IBE�SFNBJOFE�JO�QMBDF
�SFWFOVFT�
XFSF�GPSFDBTU�UP�JODSFBTF�UP�������NJMMJPO�JO�
�����	CBTFE�PO�BOBMZTJT�PG�IJTUPSJDBM�USFOET
��
*OTUFBE
�VOEFS�UIF�NJMFBHF�CBTFE�SFHJTUSBUJPO�
GFF�TZTUFN
�SFWFOVFT�XFSF�������NJMMJPO�JO������
	������NJMMJPO�MPXFS�UIBO�UIF�GPSFDBTUT�VOEFS�UIF�
XFJHIU�EJTUBODF�UBY
�

Policy Analysis

5IF�(VCFSOBUPSJBM�5BTL�'PSDF�PO�.PEFSOJ[JOH�
5SBOTQPSUBUJPO�'VOEJOH�FWBMVBUFE����QPTTJCMF�
TPVSDFT�PG�SFWFOVF��5IFZ�DPOTJEFSFE�FJHIU�
DSJUFSJB�JO�UIFJS�FWBMVBUJPO��GBJSOFTT
�QVCMJD�
BDDFQUBODF
�SFWFOVF�QSFEJDUBCJMJUZ
�USFOE�	VQ�
PS�EPXO

�DPTU�FGGFDUJWFOFTT�PG�JNQMFNFOUBUJPO
�
SFBEJOFTT
�DPNQFUJUJWFOFTT
�BOE�PVU�PG�TUBUF�
FRVJUZ��5IF�UPQ�UFO�SFWFOVF�TPVSDFT�BSF�	GSPN�
IJHIFTU�UP�MPXFTU
��GVFM�UBY�PG���DFOUT�QFS�
HBMMPO
�GVFM�TBMFT�UBY
�JOEFY�GVFM�UBY
�TUBUF�
USVDL�SFHJTUSBUJPO�GFF
�JOEFY�QBTTFOHFS�WFIJDMF�
SFHJTUSBUJPO�GFF
�DPVOUZ�WFIJDMF�SFHJTUSBUJPO�
GFF
�TBMFT�UBY�PO�BVUP�TBMFT
�QBSUT
�UJSFT�BOE�
BDDFTTPSJFT
�XFJHIU�EJTUBODF�UBY
�FMFDUSJD�
WFIJDMFT
�BOE�BMUFSOBUJWF�GVFMT�UBY�

5IF�TUVEZ�FYBNJOFT�UIF�FRVJUZ�JNQBDUT�GSPN�
TFWFO�EJGGFSFOU�QPMJDZ�PQUJPOT��5IF�TFWFO�
QPMJDZ�PQUJPOT�BSF�MJTUFE�CFMPX�BMPOH�XJUI�UIFJS�
PVUDPNFT�PO�FRVJUZ�	FRVJUZ�SBUJPT�BSF�GPS�UIF�
TUBUF�BOE�GFEFSBM�MFWFMT�DPNCJOFE
�

1. (BTPMJOF�BOE�TQFDJBM�GVFM�UBY�SBUFT�JODSFBTF�
CZ���DFOUT�QFS�HBMMPO��3FWFOVFT�GPSFDBTU�UP�
JODSFBTF�CZ�������NJMMJPO�BOOVBMMZ��5BY�GBMMT�PO�
QBTTFOHFS�WFIJDMFT�BOE�USVDLT�FRVBMMZ
�BOE�
UIFSF�JT�MJUUMF�DIBOHF�JO�BEKVTUFE�FRVJUZ�SBUJPT�

2. (BTPMJOF�UBY�SBUF�JODSFBTFT�CZ���DFOUT�QFS�
gallon. Adjust the special fuel tax rate such 
UIBU�UIF�FRVJUZ�SBUJP�GPS�WFIJDMFT�XJUI�3(8T�
PG�PWFS���
����MCT��JT�FRVBM�UP�POF��3FWFOVFT�
GPSFDBTU�UP�JODSFBTF�CZ��������NJMMJPO�BOOVBMMZ��
&RVJUZ�SBUJPT�JNQSPWF�BDSPTT�WFIJDMF�DMBTTFT�
	NPWF�DMPTFS�UP�POF
��"EKVTUFE�FRVJUZ�SBUJPT�GPS�
BVUPNPCJMFT�BOE�%4���DIBOHF�GSPN������UP�
�����BOE������UP�����
�SFTQFDUJWFMZ�
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3. 4QFDJBM�GVFM�UBY�SBUF�JODSFBTFT�CZ���DFOUT�
QFS�HBMMPO
�BOE�HBTPMJOF�UBY�SBUF�BEKVTUT�UP�
UIF�MFWFM�OFFEFE�UP�BDIJFWF�FRVJUZ��3FWFOVFT�
GPSFDBTU�UP�EFDSFBTF�CZ��������NJMMJPO�
BOOVBMMZ��&RVJUZ�JT�BMNPTU�SFBMJ[FE�CFUXFFO�
CSPBE�WFIJDMF�DMBTTFT�	CFUXFFO�WFIJDMFT�
BCPWF�BOE�CFMPX���
����MCT�
�

4. "MM�WFIJDMF�SFHJTUSBUJPO�GFFT�JODSFBTF�CZ�
10%.�3FWFOVFT�GPSFDBTU�UP�JODSFBTF�CZ�������
NJMMJPO�BOOVBMMZ��'FFT�BSF�BQQMJFE�UP�BMM�WFIJDMF�
DMBTTFT
�BOE�IBWF�BMNPTU�OP�FGGFDU�PO�FRVJUZ�

5. 1BTTFOHFS�DBS�WFIJDMF�SFHJTUSBUJPO�GFFT�
JODSFBTF�CZ�����BOE�IFBWZ�USVDL�SFHJTUSBUJPO�
GFFT�JODSFBTF�CZ�MFWFM�OFFEFE�UP�BDIJFWF�
FRVJUZ��3FWFOVFT�GPSFDBTU�UP�JODSFBTF�
CZ��������NJMMJPO�BOOVBMMZ��)FBWZ�USVDL�
SFHJTUSBUJPO�GFFT�XPVME�OFFE�UP�JODSFBTF�CZ�B�
GBDUPS�PG������UP�BDIJFWF�FRVJUZ��&RVJUZ�XPVME�
CF�BDIJFWFE�CFUXFFO�MJHIU�BOE�IFBWZ�WFIJDMF�
DMBTTFT��)PXFWFS
�QBZNFOUT�GSPN�IFBWJFTU�
WFIJDMF�DMBTTFT�XPVME�TUJMM�GBMM�TIPSU�PG�DPTU�
responsibility by up to 45%.
���)FBWZ�USVDL�SFHJTUSBUJPO�GFFT�JODSFBTF�CZ�
����BOE�QBTTFOHFS�DBS�WFIJDMF�SFHJTUSBUJPO�
GFFT�JODSFBTF�CZ�MFWFM�OFFEFE�UP�BDIJFWF�
FRVJUZ��3FWFOVFT�GPSFDBTU�UP�EFDSFBTF�CZ�
������NJMMJPO�BOOVBMMZ��1BTTFOHFS�DBS�	MJHIU�
WFIJDMF
�SFHJTUSBUJPO�GFFT�XPVME�CF�FMJNJOBUFE��
&RVJUZ�XPVME�JNQSPWF�XJUI�UIF�BVUPNPCJMFT�
BEKVTUFE�FRVJUZ�SBUJPT�EFDSFBTJOH�GSPN������UP�
1.38.
7. 7FIJDMFT�PWFS���
����MCT��3(8�QBZ�B�
7.5�UBY��3FWFOVFT�GPSFDBTU�UP�JODSFBTF�CZ�
������NJMMJPO�BOOVBMMZ��7.5�GFFT�BSF�BSPVOE�
����DFOUT�QFS�NJMF�GPS�WFIJDMFT�XJUI�3(8�PG�
��
����MCT��BOE������DFOUT�QFS�NJMF�GPS�3(8�

PG����
����MCT��&RVJUZ�SBUJPT�GPS�IFBWZ�WFIJDMFT�
JNQSPWF�TJHOJmDBOUMZ��5IF�BEKVTUFE�FRVJUZ�SBUJP�
GPS�UIF�%4���WFIJDMF�DMBTT�XPVME�JODSFBTF�
GSPN������UP�������'PS�UIF�-5��WFIJDMF�DMBTT
�
UIF�BEKVTUFE�FRVJUZ�SBUJP�XPVME�EFDSFBTF�GSPN�
1.18 to 1.03.

2012 MINNESOTA HIGHWAY COST 
ALLOCATION AND DETERMINATION OF 
HEAVY FREIGHT TRUCK PERMIT FEES
Minnesota conducted an HCAS in 2009 that 
VTFE�UIF�')8"�T�4UBUF�)JHIXBZ�$PTU�"MMPDBUJPO�
5PPM�	)$"5

�SFMZJOH�PO�TPNF�OBUJPOBM�EFGBVMU�
EBUB�BOE�TUBUF�TQFDJmD�EBUB�XIFO�JU�XBT�
BWBJMBCMF��*O�����
�UIF�.JOOFTPUB�%FQBSUNFOU�
PG�5SBOTQPSUBUJPO�	.O%05
�BOE�UIF�6OJWFSTJUZ�
PG�.JOOFTPUB�EFWFMPQFE�B�DVTUPNJ[FE�IJHIXBZ�
cost allocation tool for Minnesota based on the 
')8"�T�UPPM
�BOE�DPNQBSFE�UIF�SFTVMUT�PG�UIF�
DVTUPNJ[FE�UPPM�UP�UIF�SFTVMUT�GSPN�UIF�HFOFSBM�
UPPM��5IF�SFQPSU�BMTP�QSFTFOUT�UIF�mOEJOHT�GSPN�
UIF�)$"4�VTJOH�UIF�')8"�)$"5�UIBU�BSF�VTJOH�
UIF�TBNF�NFUIPET�BT�UIF������)$"4�	TFF������
Minnesota HCAS summary at the end of the 
QBQFS�BGUFS�3FGFSFODFT
��

*O�UIF������)$"4
�.JOOFTPUB�DPNQBSFT�UIF�
SFTVMUT�GSPN�UIF�')8"�)$"5�BOE�B�DVTUPNJ[FE�
UPPM�GPS�.O%05
�.JOOFTPUB�)JHIXBZ�$PTU�
"MMPDBUJPO�5PPM�	.)$"5
��.)$"5�mYFT�LOPXO�
CVHT�JO�UIF�')8"�)$"5�BOE�JT�JOUFOEFE�
UP�XPSL�XJUI�.JOOFTPUB�TQFDJmD�EBUB��5IF�
')8"�)$"5�EPFT�OPU�BMMPX�DFSUBJO�UBY�
SFWFOVFT�	F�H�
�SFHJTUSBUJPO�BOE�XFJHIU�GFFT
�
UP�CF�BUUSJCVUFE�UP�B�TQFDJmD�TVCTFU�PG�WFIJDMF�
DMBTTFT��"EEJUJPOBMMZ
�UIF�')8"�)$"5�EPFT�
OPU�DPSSFDUMZ�BMMPDBUF�BENJOJTUSBUJWF�DPTUT�
BTTPDJBUFE�XJUI�UIF�DPMMFDUJPO�PG�SFHJTUSBUJPO�BOE�

XFJHIU�GFFT��"OPUIFS�JTTVF�UIF�TUVEZ�GPVOE�XBT�
UIBU�UIF�SFHJTUFSFE�HSPTT�XFJHIU�CSFBLEPXOT�
GPS�UIF�WFIJDMF�DPOmHVSBUJPOT�BSF�CBTFE�PO�
SFQSFTFOUBUJWF�EBUB�GSPN�������'VSUIFSNPSF
�UIF�
NBQQJOH�PG�UIF����WFIJDMF�DPOmHVSBUJPOT�UP�UIF�
���WFIJDMF�DPOmHVSBUJPOT�JT�CBTFE�PO�OBUJPOBM�
VMT data from 1997.
.)$"5�DMBTTJmFT�WFIJDMFT�BDDPSEJOH�UP�
)JHIXBZ�1FSGPSNBODF�.POJUPSJOH�4ZTUFN
�
	)1.4
����DMBTT�XIFSFBT�')8"�)$"5�
DMBTTJmFT�UIFN�BDDPSEJOH�UP�)$"����DMBTT��
8JUIPVU�B�DVTUPNJ[FE�UPPM
�VTF�PG�UIF�')8"�
)$"5�SFRVJSFT�NBQQJOH�UIF�)1.4�DMBTTJmDBUJPO�
POUP�UIF�)$"�DMBTTJmDBUJPO�	BT�JO�UIF�DBTF�PG�
UIF������*EBIP�)$"4�BOE�UIF�QSFWJPVT������
.JOOFTPUB�)$"4
��5IF�DVTUPNJ[FE�UPPM�SFNPWFT�
unnecessary data manipulation and increases 
BDDVSBDZ��.)$"5�BMTP�BMMPXT�UIF�VTFS�UP�FOUFS�
VQ�UP�FJHIU�DVTUPNJ[FE�WFIJDMF�DMBTTFT��5IJT�
JT�B�VTFGVM�UPPM�GPS�SFTFBSDI�QVSQPTFT
�TVDI�BT�
DPOTJEFSJOH�TQFDJmD�DIBOHFT�UP�UBY�SVMFT�BOE�
DPTU�BMMPDBUJPO�GPS�TQFDJmD�WFIJDMF�DMBTTFT��

5IF�')8"�)$"5�DBOOPU�BMMPDBUF�FYUFSOBM�DPTUT�
TVDI�BT�FOWJSPONFOUBM�JNQBDUT
�DPOHFTUJPO
�BOE�
accident costs. External costs are a result of 
IJHIXBZ�VTF
�BOE�DBO�CF�TJHOJmDBOU��)PXFWFS
�
UIFZ�BSF�EJGmDVMU�UP�JODMVEF�JOUP�UIF�)$"5�TJODF�
UIFZ�BSF�EFQFOEFOU�PO�UIF�UJNF�PG�USBWFM�BOE�
SPVUF�TFMFDUFE
�BOE�UIFZ�EP�OPU�EFQFOE�TPMFMZ�
PO�UIF�UZQF�PG�WFIJDMF�BOE�7.5��5IJT�JT�OPU�BO�
JTTVF�UIBU�JT�SFTPMWFE�JO�UIF�.)$"5�

5IF�SFQPSU�BMTP�FWBMVBUFT�UIF�)$"4�NFUIPET
�
XJUI�QBSUJDVMBS�FNQIBTJT�PO�UBY�FRVJUZ�	WFSUJDBM�
BOE�IPSJ[POUBM
�BOE�FGmDJFODZ��*O�QBSUJDVMBS
�UIF�
SFQPSU�DPNQBSFT�B�GVFM�WFSTVT�B�XFJHIU�EJTUBODF�
UBY�VTJOH�B�TUZMJ[FE�NBUIFNBUJDBM�NPEFM��
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5IF�SFTVMUT�TVQQPSU�UIBU�B�XFJHIU�EJTUBODF�
UBY�PS�PUIFS�NJMFBHF�CBTFE�UBY�UIBU�DBO�CF�
EJGGFSFOUJBUFE�CZ�USVDL�DMBTT�DBO�IFMQ�BDIJFWF�
B�NPSF�FRVJUBCMF�UBY�QPMJDZ�UIBO�B�VOJWFSTBM�
GVFM�UBY��)PXFWFS
�UIF�FYBNQMFT�QSFTFOUFE�
BMTP�JOEJDBUF�UIBU�FRVJUZ�DBO�CF�JNQSPWFE�JG�UIF�
VOJWFSTBM�UBY�FODPVSBHFT�UIF�USVDL�JOEVTUSZ�
to use trucks that cause less damage. The 
BMUFSOBUJWF�JT�UP�BDIJFWF�FRVJUZ�UISPVHI�B�UBY�
policy that differentiates by truck class and truck 
usage.
5IF�SFQPSU�MJTUT�UXP�DBUFHPSJFT�XJUI�UXP�PQUJPOT�
in each category as directions for future 
SFTFBSDI�UIBU�BSF�BTTPDJBUFE�XJUI�UIF�FRVJUZ�BOE�
FGmDJFODZ�PG�UIF�SPBE�VTF�UBY�TUSVDUVSF��

 ඵ 0LOHDJH�%DVHG�7D[DWLRQ� This can be 
JNQMFNFOUFE�VTJOH�B�DPNQSFIFOTJWF�
&MFDUSPOJD�3PBE�1SJDJOH�4ZTUFN�	&314
�or a 
XFJHIU�EJTUBODF�UBY�TZTUFN�

 ඵ 8JUI�BO�&314
�UBY�SBUFT�DBO�CF�TFU�CBTFE�PO�
WFIJDMF�UZQF
�WFIJDMF�XFJHIUT
�OVNCFS�PG�BYMFT
�
DPOHFTUJPO�MFWFMT
�BOE�UIF�SPBE�DPOEJUJPOT�GPS�
UIF�JOEJWJEVBM�USJQ��

 ඵ Weight-distance taxes are charged based 
PO�UIF�WFIJDMF�T�SFHJTUSBUJPO�XFJHIU
�EJTUBODF�
USBWFMMFE
�BOE�BYMF�DPOmHVSBUJPO��

 ඵ 6SHFLDO�3HUPLWV�DQG�:LOOLQJQHVV�WR�3D\� 
The state currently issues special permits to 
PWFSTJ[FE�PS�PWFSMPBEFE�USVDLT
�CVU�UIFSF�JT�B�
need for a better pricing mechanism. Options 
UP�JNQSPWF�UIF�QSJDJOH�NFDIBOJTN�JODMVEF��

 ඵ Estimating Willingness-to-Pay�	851
�VTJOH�
DPOUJOHFOU�WBMVBUJPO�

 ඵ Implementing an BVDUJPO�CBTFE�QFSNJUUJOH�
system�	"#14
�

Minnesota Department of Transportation 
	.O%05
�QSPWJEFE�SFWFOVF�BOE�FYQFOEJUVSF�
EBUB�BOE�USBGmD�EBUB�GPS�UIF�����������UJNF�
QFSJPE��.)$"5
�MJLF�)$"5
�SFRVJSFT�QBWFNFOU�
QBSBNFUFST
�CSJEHF�QBSBNFUFST
�BOE�WFIJDMFT��
GFBUVSFT�BOE�USBWFM�SFMBUFE�EBUB��5IF�JOQVUT�
are in nine different Excel tabs in the MHCAT 
XPSLCPPL��%FGBVMU�CSJEHF�QBSBNFUFST�BSF�
JNQPSUFE�GSPN�)$"5�CVU�DBO�CF�NPEJmFE�UP�
SFnFDU�UIF�TUBUF�T�DPOEJUJPOT�UISPVHI�BTTJTUBODF�
from the state engineer. The report uses VMT 
OVNCFST�GSPN�.O%05�UIBU�SFQSFTFOU�BO�BWFSBHF�
from 2004 to 2007. 
5IF�XPSLCPPL�SFRVJSFT�SFHJTUFSFE�HSPTT�XFJHIU�
EJTUSJCVUJPOT�CZ�WFIJDMF�DMBTT�CZ��
����MC��
JODSFNFOUT�GSPN��
����MCT��UP����
����MCT��
5IFTF�EBUB�XFSF�PCUBJOFE�GSPN�UIF�7FIJDMF�
*OWFOUPSZ�BOE�6TF�4VSWFZ�GSPN������	7*64�
����
�DPMMFDUFE�CZ�UIF�6�4��$FOTVT�#VSFBV��
5IF�EFGBVMU�EBUB�GPS�.1(�CZ�WFIJDMF�DMBTT�BOE�
3(8
�UIF�BWFSBHF�BOOVBM�EJTUBODF�USBWFMMFE�CZ�
WFIJDMF�DMBTT
�BOE�UIF�EJTUSJCVUJPO�PG�WFIJDMFT�CZ�
GVFM�UZQF�BSF�BMM�GSPN�7*64�������"YMF�XFJHIU�
EJTUSJCVUJPO�EBUB�BSF�GSPN�8*.�TZTUFNT�GSPN�������

Revenue

The MHCAT includes both federal and state 
SFWFOVFT��"U�UIF�GFEFSBM�MFWFM
�JOQVUT�JODMVEF�
GVFM�UBYFT
�IFBWZ�WFIJDMF�VTF�UBY
�WFIJDMF�TBMFT�
UBYFT
�BOE�UJSF�UBYFT��"U�UIF�TUBUF�MFWFM
�JOQVUT�
JODMVEF�GVFM�UBYFT
�XFJHIU�GFFT�	POMZ�BQQMJDBCMF�
UP�USVDLT

�SFHJTUSBUJPO�GFFT�	QBTTFOHFS�WFIJDMFT�BOE�
MJHIU�USVDLT

�WFIJDMF�TBMFT�UBYFT
�BOE�QFSNJU�GFFT��

Expenditures

MHCAT inputs related to expenditures 
BSF�DBUFHPSJ[FE�JOUP�TJY�QBSUT��TUBUF�MFWFM�
DPOTUSVDUJPO�BOE�NBJOUFOBODF
�TUBUF�MFWFM�

BENJOJTUSBUJPO
�TUBUF�BJE�BENJOJTUSBUJPO
�TUBUF�BJE�
DPOTUSVDUJPO�BOE�NBJOUFOBODF
�GFEFSBM�BJE�
BENJOJTUSBUJPO
�BOE�GFEFSBM�BJE�DPOTUSVDUJPO�BOE�
NBJOUFOBODF��&BDI�QBSU�SFRVJSFT�FYQFOEJUVSFT�
EJTBHHSFHBUFE�CZ�IJHIXBZ�GVODUJPOBM�DMBTT�
for 25 categories. The categories include 
UZQJDBM�IJHIXBZ�QSPKFDU�DBUFHPSJFT�TVDI�BT�
QBWFNFOU�	OFX
�SFQBJS
�FUD�

�CSJEHF�	OFX
�
SFQMBDFNFOU
�SFIBCJMJUBUJPO

�BOE�NBJOUFOBODF�
BOE�BENJOJTUSBUJWF�DBUFHPSJFT��.)$"5�JODMVEFT�
UIF�DPTUT�PG�DPMMFDUJOH�VTFS�GFFT�PO�GVFM
�XIJDI�
BSF�BTTVNFE�UP�CF�[FSP�CZ�NBOZ�TUBUFT��

5IF�EFGBVMU�JOQVUT�PO�IPX�OPO�MPBE�SFMBUFE�
expenditures are allocated are based on 
')8"�)$"5��5IFTF�JODMVEF�HSBEJOH
�SFTJEVBM�
BMMPDBUPST
�PUIFS�DPTUT
�BOE�TZTUFNXJEF�
and DMV costs. The user can specify the 
QFSDFOUBHF�PG�HSBEJOH�DPTUT�CZ�WFIJDMF�XFJHIU��
'PS�SFTJEVBM�BMMPDBUPST
�PUIFS�DPTUT�UIBU�BSF�
EJTUSJCVUFE�CZ�IJHIXBZ�GVODUJPOBM�DMBTT
�BOE�
TZTUFNXJEF�DPTUT�BOE�%.7�BENJOJTUSBUJPO�
DPTUT
�UIF�VTFS�DBO�TQFDJGZ�7.5�PS�1$&�7.5
�
PS�B�GSBDUJPO�CFUXFFO���BOE���	F�H�
�����NFBOT�
that 30% is allocated based on VMT and 70% is 
BMMPDBUFE�CBTFE�PO�1$&�7.5
��

Equity Ratios and Findings

5IF�SFQPSU�DPNQBSFT�UIF�FRVJUZ�SBUJPT�PCUBJOFE�
GSPN�')8"�)$"5�BOE�.)$"5��*U�DPOTJEFST�UIF�
EJGGFSFODF�CFUXFFO�UIF�BEKVTUFE�FRVJUZ�SBUJPT�
GSPN�UIF�UXP�UPPMT�UP�UIF�UBSHFU�SBUJP�	POF
��-JLF�
UIF������/FWBEB�)$"4
�VOBEKVTUFE�FRVJUZ�
ratios are constructed as the ratio of gross 
	EPMMBS�BNPVOUT
�SFWFOVFT�UP�FYQFOEJUVSFT�GSPN�
FBDI�WFIJDMF�DMBTT��"EKVTUFE�FRVJUZ�SBUJPT�BSF�
DPOTUSVDUFE�BT�UIF�SBUJP�PG�UIF�WFIJDMF�DMBTT�
TIBSF�PG�SFWFOVFT�UP�TIBSF�PG�FYQFOEJUVSFT�
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*O�HFOFSBM
�UIF�FRVJUZ�SBUJPT�GSPN�.)$"5�BSF�
MFTT�FYUSFNF�UIBO�UIPTF�GSPN�')8"�)$"5��
Exhibit 1�TIPXT�UIF�EJGGFSFODFT�CFUXFFO�
UIF�SBUJPT�GPS�')8"�)$"5�BOE�.)$"5�CZ�
WFIJDMF�DMBTT��5IF�SFQPSU�BUUSJCVUFT�TPNF�PG�
UIF�EJGGFSFODFT�UP�UIF�GBDU�UIBU�3(8
�0(8
�
and axle distributions are based on Minnesota 
TQFDJmD�EBUB�JO�.)$"5
�BT�PQQPTFE�UP�OBUJPOBM�
BWFSBHFT�JO�UIF�')8"�)$"5��

5IF�SFQPSU�mOET�UIBU�BVUPNPCJMFT
�MJHIU�USVDLT
�
BOE�TJOHMF�VOJU�USVDLT�	UISFF�BYMFT�PS�MFTT
�IBWF�
FRVJUZ�SBUJPT�HSFBUFS�UIBO�POF��5IF�SFQPSU�BMTP�
mOET�UIBU�BMM�DPNCJOBUJPO�USVDLT�	FYDFQU�GPS�

TJOHMF�USBJMFS�XJUI�GPVS�PS�GFXFS�BYMFT
�IBWF�
BEKVTUFE�FRVJUZ�SBUJPT�MFTT�UIBO�POF��"T�JT�UIF�
DBTF�JO�PUIFS�TUBUFT��)$"4T
�UIF�TUVEZ�JOEJDBUFT�
UIBU�IFBWZ�USVDLT�BSF�OPU�QBZJOH�UBYFT�JO�
proportion to the damage they cause to road 
infrastructure.

Effects of a Weight-Mileage Fee

$VSSFOUMZ
�.JOOFTPUB�DIBSHFT�B�XFJHIU�GFF�UIBU�
JT�EFUFSNJOFE�CBTFE�PO�B�DPNNFSDJBM�WFIJDMF�T�
3(8�	F�H�
�B�SFHJTUSBUJPO�GFF
��5IF�SFQPSU�
FYBNJOFT�UIF�FGGFDUT�PG�JODMVEJOH�B�XFJHIU�
NJMFBHF�GFF�XIFSF�UIF�VTFS�QBZT�B�VTBHF�GFF�
CBTFE�PO�WFIJDMF�NJMFT�USBWFMFE�BOE�UIF�UBY�SBUF�

per mile is determined by the registered gross 
XFJHIU�PG�UIF�WFIJDMF��5IF�SFQPSU�DPOTJEFST�
UXP�TDFOBSJPT��5IF�mSTU�TDFOBSJP�BTTVNFT�UIBU�
UPUBM�SFWFOVFT�GSPN�USVDLT�BSF�OPU�DIBOHFE�
	.JOOFTPUB�DPMMFDUT�����NJMMJPO�GSPN�UIF�XFJHIU�
NJMFBHF�GFF
��5IF�TFDPOE�TDFOBSJP�BTTVNFT�
UIBU�UIF�TUBUF�DPMMFDUT������NJMMJPO�GSPN�UIF�
XFJHIU�NJMFBHF�GFF�	UIF�BNPVOU�PG�MPBE�SFMBUFE�
FYQFOEJUVSFT�	QBWFNFOU�BOE�CSJEHF
�BMMPDBUFE�
UP�USVDLT
��5IF�TUVEZ�FTUJNBUFT�UIF�DPTU�QFS�NJMF�
GPS�FBDI�WFIJDMF�3(8�DMBTT�BOE�UIFO�TFUT�UIF�
tax rate to be proportional to the estimated cost. 
Exhibit 2�TIPXT�UIF�BEKVTUFE�SBUJPT�BU�UIF�TUBUF�
MFWFM�GPS�UIF�XFJHIU�GFFT�BOE�UIF�XFJHIU�NJMF�GFFT�
VOEFS�CPUI�TDFOBSJPT��"T�UIF�UBCMF�JMMVTUSBUFT
�
BEKVTUFE�FRVJUZ�SBUJPT�VOEFS�CPUI�XFJHIU�NJMF�
GFF�TDFOBSJPT�BSF�DMPTFS�UP�UIF�UBSHFU�SBUJP�	POF
�
UIBO�UIF�XFJHIU�GFFT�GPS�NPTU�WFIJDMF�DMBTTFT��
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([KLELW����+&$7��)+:$��DQG�0+&$7��$GMXVWHG�5DWLRV�PLQXV�7DUJHW�5DWLR��RQH���6WDWH�
5HYHQXH�DQG�([SHQGLWXUHV�2QO\

-�ÕÀVi\�����iÃ�Ì>��
Ƃ-�Óä£Ó]���}ÕÀi�{°£]�«°�xÓ°

([KLELW����$GMXVWHG�(TXLW\�5DWLRV�IRU�:HLJKW�)HHV�
�5*:�UHJLVWUDWLRQ�IHH��DQG�:HLJKW�0LOH�)HHV��6WDWH

VC :HLJKW�)HHV
W-M Fees 
�6FHQDULR���

W-M Fees 
�6FHQDULR���

AUTO 1.12 1.12 1.08
LT4 1.03 1.03 1.00
SU2 1.19 0.89 ����

SU3 1.22 0.89 1.00
46�� ���� ���� 0.80
CB34 1.09 0.95 1.07
CB5 ���� 0.75 0.88
$#�� 0.42 0.57 0.71
DS5 ���� 0.81 0.93
%4� 0.45 ���� 0.77
DS7 0.30 0.52 ����

BUS 0.91 0.91 0.88

-�ÕÀVi\�����iÃ�Ì>��
Ƃ-�Óä£Ó]�/>L�i�{°£x]�«°�xÈ°
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Auction-Based Permit System (ABPS)

5IJT�TFDUJPO�EJTDVTTFT�UIF�EFWFMPQNFOU�BOE�UFTUJOH�PG�BO�"#14�UIBU�B�
state transportation agency could implement to learn the demand for 
QFSNJUT�BOE�GSFJHIU�DPNQBOJFT��XJMMJOHOFTT�UP�QBZ�GPS�UIF�QFSNJUT��5IF�
SFTFBSDIFST�DPOTJEFSFE�NVMUJ�JUFN�BVDUJPOT�BOE�QJDLFE�UISFF�NFDIBOJTNT��
7JDLSFZ�BVDUJPO�XJUI�SFTFSWF�QSJDF
�"TDFOEJOH�DMPDL�BVDUJPO
�BOE�$MJODIFE�
BTDFOEJOH�DMPDL�BVDUJPO��5IFTF�UISFF�NFDIBOJTNT�XFSF�QJDLFE�CFDBVTF�
UIFZ�TBUJTmFE�UIF�GPMMPXJOH�DSJUFSJB�

 ඵ 5IF�QSJDF�QBJE�CZ�B�XJOOJOH�CJE�EFQFOET�POMZ�PO�UIF�PQQPTJOH�
QBSUJDJQBOUT��CJET�

 ඵ #JEEFST�EP�OPU�HBJO�GSPN�PWFS�CJEEJOH�PS�VOEFS�CJEEJOH�UIFJS�USVF�
demand.

 ඵ 5IF�PCKFDUJWF�PG�UIF�BVDUJPO�NFDIBOJTN�JT�UP�NBYJNJ[F�SFWFOVF�QFS�
permit sold.

5IF�SFQPSU�FYQMPSFT�UIF�UISFF�BVDUJPO�NFDIBOJTNT�BOE�IPX�VUJMJUZ�
NBYJNJ[JOH�GSFJHIU�DPNQBOJFT�XPVME�CJE�VOEFS�B�DPNQFUJUJWF�/BTI�
FRVJMJCSJVN�GPS�FBDI�NFDIBOJTN��5IF�SFTFBSDIFST�UIFO�EFTJHOFE�BO�
FYQFSJNFOU�UP�UFTU�UIF�EJGGFSFOU�NFDIBOJTNT�VTJOH�6OJWFSTJUZ�PG�.JOOFTPUB�
graduate students and MnDOT staff members. The results of the 
FYQFSJNFOU�JOEJDBUF�UIBU�UIF�BTDFOEJOH�DMPDL�NFDIBOJTN�QSPWJEFE�UIF�
NBYJNVN�SFWFOVF�QFS�QFSNJU�TPME��*TTVFT�PG�BVDUJPO�GBJSOFTT�XFSF�OPU�
discussed in the report. The report considers the outcome of an auction 
BT�FGmDJFOU�XIFO�UIF�JOEJWJEVBM�JUFN�JT�TPME�UP�UIF�CJEEFS�XJUI�UIF�IJHIFTU�
WBMVBUJPO�GPS�UIF�JUFN�

HCAS METHODS

A ROAD PRICING METHODOLOGY FOR INFRASTRUCTURE COST 
RECOVERY, 2010 (BY CONWAY & WALTON)
5IF�CSPBE�NPUJWBUJOH�RVFTUJPO�GPS�UIF�SFQPSU�JT
�i8IBU�GVUVSF�NFUIPE�PG�
USVDL�VTFS�DIBSHJOH�DBO�CF�FNQMPZFE�UP�FRVJUBCMZ�SFDPWFS�JOGSBTUSVDUVSF�
DPTUT�GSPN�JOEJWJEVBM�WFIJDMFT�CBTFE�PO�SFBM�UJNF�PQFSBUJPOT w�	$POXBZ�
��8BMUPO
�����
�Q���
��5IF�SFQPSU�QSFTFOUT�B�GSBNFXPSL�GPS�DIBSHJOH�
DPNNFSDJBM�WFIJDMFT�VTJOH�XFJHI�JO�NPUJPO�	8*.
�TZTUFNT��5IF�8*.�
TZTUFNT�DPMMFDU�SFBM�UJNF�WFIJDMF�XFJHIU�BOE�DPOmHVSBUJPO�JOGPSNBUJPO�UIBU�

DBO�CF�VTFE�UP�DIBSHF�WFIJDMFT�PO�B�UPMM�TUSVDUVSF��5IF�SFQPSU�QSPQPTFT�
VTJOH�IJHIXBZ�DPTU�BMMPDBUJPO�NFUIPET�UP�FTUJNBUF�B�NPSF�FRVJUBCMF�UPMM�
TUSVDUVSF�CBTFE�PO�UIF�JOEJWJEVBM�BYMF�XFJHIUT�UIBU�DBO�CF�NFBTVSFE�
SFBM�UJNF�VTJOH�UIF�8*.�TZTUFNT��5IF�SFQPSU�QSFTFOUT�B�IZQPUIFUJDBM�
DBTF�TUVEZ�VTJOH�JOGPSNBUJPO�GSPN�5FYBT�4UBUF�)JHIXBZ�����UP�DPOTJEFS�
UIF�JNQSPWFNFOUT�JO�FRVJUZ�UIBU�DPVME�CF�SFBMJ[FE�VTJOH�UIF�QSPQPTFE�
methodology.
5IF�TUVEZ�QSPQPTFT�B�UXP�QBSU�UPMM��5IF�mSTU�QBSU�JT�B�CBTF�UPMM�UIBU�JT�
DIBSHFE�UP�BMM�DPNNFSDJBM�BOE�QBTTFOHFS�WFIJDMFT�UIBU�JT�DBMDVMBUFE�TVDI�
UIBU�BMM�DPNNPO�DPTUT�BOE�CBTJD�JOGSBTUSVDUVSF�DPTUT�BSF�SFDPWFSFE��5IF�
TFDPOE�QBSU�JT�BO�BEEJUJPOBM�UPMM�GPS�IFBWZ�WFIJDMFT�UIBU�JT�FTUJNBUFE�VTJOH�
UIF�iBYMF�MPBEw�FTUJNBUJPO�	QSFGFSSFE
�PS�UIF�iOVNCFS�PG�BYMFw�FTUJNBUJPO��
Exhibit 3�	PO�UIF�GPMMPXJOH�QBHF
�JMMVTUSBUFT�UIF�QSPDFTT�
6OEFS�BO�BYMF�MPBE�UPMM�TUSVDUVSF
�IFBWZ�WFIJDMFT�QBZ�BO�BEEJUJPOBM�DPTU�
QFS�BYMF�MPBE�UP�SFDPWFS�JOGSBTUSVDUVSF�DPTUT�	QBWFNFOU�BOE�CSJEHF�DPTUT
�
UIBU�BSF�SFRVJSFE�JO�PSEFS�UP�TVQQPSU�UIFJS�XFJHIU��1BWFNFOU�JNQBDUT�BSF�
FTUJNBUFE�BT�B�GVODUJPO�PG�JOEJWJEVBM�BYMF�MPBET
�TP�JOJUJBM�MPBE�DMBTTFT�
NVTU�CF�EFWFMPQFE�VTJOH�UIF�SFMBUJWF�JNQBDUT�PO�QBWFNFOU�CZ�MPBET�
GSPN�JOEJWJEVBM�DMBTTFT��5IF�QBSUJDVMBS�DIBSBDUFSJTUJDT�PG�UIF�GBDJMJUZ�XJUI�
SFTQFDU�UP�USBGmD�WPMVNFT
�USVDL�QSPmMFT
�BOE�BYMF�MPBE�EJTUSJCVUJPO�OFFE�
UP�CF�JEFOUJmFE�UP�EFUFSNJOF�UIF�SFMBUJWF�JNQBDUT�PG�FBDI�DMBTT��5SBGmD�
BOBMZTJT�QSPWJEFT�WFIJDMF�WPMVNFT
�BOE�8*.�EBUB�DBO�QSPWJEF�BYMF�MPBE�
EJTUSJCVUJPOT�BOE�USVDL�QSPmMF�JOGPSNBUJPO��5IJT�JOGPSNBUJPO�DBO�CF�VTFE�UP�
DBMDVMBUF�UIF�QSPCBCJMJUZ�UIBU�B�MPBE�CFMPOHT�UP�B�HJWFO�DMBTT�BOE�FTUJNBUF�
UIF�UPMM�SBUFT�GPS�FBDI�JOEJWJEVBM�MPBE�DMBTT��

5IF�DBTF�TUVEZ�DPOTJEFST�4UBUF�)JHIXBZ�����JO�5FYBT��5IF�SFTVMUT�JOEJDBUF�
UIBU�UIF�iBYMF�MPBEw�UPMMJOH�TUSVDUVSF�SFDPWFST�DPTUT�NPSF�FRVJUBCMF�GPS�
IFBWZ�WFIJDMF�DPOTVNQUJPO�UIBO�B�iOVNCFS�PG�BYMF�	O��
w�TUSVDUVSF��5IF�
BEEJUJPO�PG�BO�BYMF�DBO�MFTTFO�UIF�MPBE�BU�B�HJWFO�QPJOU
�SFEVDJOH�UIF�
QBWFNFOU�BOE�CSJEHF�JNQBDUT��5IF�QBWFNFOU�JNQBDU�JT�MPXFS�GSPN�B�
��
����MC��MPBE�TQMJU�BDSPTT�UXP�BYMFT�UIBO�UIF�TBNF�MPBE�PO�POF�BYMF��
5IF�iBYMF�MPBEw�TUSVDUVSF�JT�NPSF�FGGFDUJWF�BU�NJSSPSJOH�UIF�FTUJNBUFE�DPTU�
SFTQPOTJCJMJUZ�PG�EJGGFSFOU�WFIJDMF�DMBTTFT�
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HCAs mEtHOds

MODELS FOR HIGHWAY COST ALLOCATION, 2013 (BY GARCIA-
DIAZ & LEE)
5IF�SFQPSU�SFWJFXT�UIF�USBEJUJPOBM�)$"4�NFUIPET
�JODSFNFOUBM�PS�
QSPQPSUJPOBM�	PS�B�DPNCJOBUJPO�PG�UIF�UXP
�BOE�UIFO�QSFTFOUT�BO�
BMUFSOBUJWF
�OPO�USBEJUJPOBM�)$"4�NFUIPE�UIBU�JT�CBTFE�PO�DPODFQUT�
GSPN�UIF�UIFPSZ�PG�DPPQFSBUJWF�HBNFT��5IF�TUVEZ�DPOTJEFST�IPX�
XFMM�EJGGFSFOU�)$"4�NFUIPET�GVMmMM�UISFF�GVOEBNFOUBM�QSPQFSUJFT��
DPNQMFUFOFTT
�SBUJPOBMJUZ
�BOE�NBSHJOBMJUZ��$PNQMFUFOFTT�NFBOT�UIBU�
IJHIXBZ�DPTUT�BSF�GVMMZ�SFDPWFSFE�CZ�BMM�QBSUJDJQBUJOH�WFIJDMF�DMBTTFT��
3BUJPOBMJUZ�NFBOT�UIBU�FBDI�WFIJDMF�DMBTT�XJMM�IBWF�B�MPXFS�DPTU�CZ�
QBSUJDJQBUJOH�JO�UIF�MBSHF�HSPVQ�PG�BMM�WFIJDMF�DMBTTFT��.BSHJOBMJUZ�
NFBOT�UIBU�FBDI�WFIJDMF�DMBTT�QBZT�UIF�JODSFNFOUBM�DPTU�UIBU�JT�
incurred by including it in the grand coalition. Traditional HCAS 
NFUIPET
�JODSFNFOUBM�BOE�QSPQPSUJPOBM
�TBUJTGZ�DPNQMFUFOFTT��5IF�
JODSFNFOUBM�NFUIPE�TPNFUJNFT�TBUJTmFT�NBSHJOBMJUZ�

5IF�OPO�USBEJUJPOBM�NFUIPE�QSFTFOUFE�JO�UIF�QBQFS
�UIF�(FOFSBMJ[FE�
.FUIPE�	LOPXO�BT�UIF�/VDMFPMVT�.FUIPE�JO�HBNF�UIFPSZ
�JT�CBTFE�
PO�DPODFQUT�GSPN�UIF�UIFPSZ�PG�DPPQFSBUJWF�HBNFT��7JMMBSSFBM�BOE�
(BSDJB�%JB[�	����
�mSTU�QSPQPTFE�UIF�VTF�PG�UIJT�NFUIPE�JO�)$"4�1 

8JUI�UIJT�NFUIPE
�BMM�UISFF�QSPQFSUJFT�BSF�GPSDJCMZ�TBUJTmFE�BT�B�SFTVMU�PG�
DPOTUSBJOUT�JO�UIF�NFUIPE�T�NBUIFNBUJDBM�GPSNVMBUJPO��5IF�HFOFSBMJ[FE�
NFUIPE�HVBSBOUFFT�iUIBU�FWFSZ�WFIJDMF�DMBTT�XJMM�CF�BMMPDBUFE�B�MPXFS�
DPTU�JO�UIF�HSBOE�DPBMJUJPO�	BMM�WFIJDMF�DMBTTFT

�BT�DPNQBSFE�UP�BOZ�
PUIFS�TNBMMFS�DPBMJUJPO�	POF�XJUI�GFXFS�WFIJDMF�DMBTTFT�UIBO�UIF�HSBOE�
DPBMJUJPO
w�	(BSDJB�%JB[���-FF
�����
�Q�����
��

5IF�BWFSBHF�NBSHJOBM�DPTU�GPS�B�WFIJDMF�DMBTT
�DPOTJEFSJOH�BMM�UIF�
QFSNVUBUJPOT�PG�WFIJDMFT�JO�UIF�HSBOE�DPBMJUJPO
�JT�UIF�4IBQMFZ�7BMVF��
5IF�4IBQMFZ�7BMVF�SFQSFTFOUT�UIF�BWFSBHF�NBSHJOBM�DPTU�DPOUSJCVUJPO�
UIBU�FBDI�WFIJDMF�DMBTT�XPVME�NBLF�UP�UIF�HSBOE�DPBMJUJPO�JG�JU�XFSF�
GPSNJOH�POF�WFIJDMF�DMBTT�BU�B�UJNF�	(BSDJB�%JB[���-FF
�����
�Q�����
��
5IF�"VNBOO�4IBQMFZ�7BMVF�DPOTJEFST�UXP�UZQFT�PG�DPTUT
�UIF�TVN�
PG�XIJDI�JT�UIF�UPUBM�DPTU�BMMPDBUFE�UP�B�WFIJDMF�DMBTT��5IF�mSTU�DPTU�
JT�GPS�&4"-T�	QBWFNFOU�UIJDLOFTT
�BOE�UIF�TFDPOE�JT�GPS�IJHIXBZ�
MBOFT�	USBGmD�DBQBDJUZ
��5IF�NFUIPE�DBMDVMBUFT�B�DPTU�QFS�&4"-�BOE�
B�DPTU�QFS�MBOF��5IJT�QSPDFEVSF�IBT�B�OVNCFS�PG�BEWBOUBHFT�BOE�
UBDLMFT�TPNF�PCTUBDMFT�PGUFO�GPVOE�JO�USBEJUJPOBM�)$"4��*U�iBMMPXT�
UIF�DPOTJEFSBUJPO�PG�UIF�OVNCFS�PG�MBOFT�BT�CFJOH�B�WBSJBCMF�BOE�
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����	������������������

([KLELW����&HQWHU�IRU�7UDQVSRUWDWLRQ�5HVHDUFK�6RXWKZHVW�5HJLRQ�8QLYHUVLW\�
7UDQVSRUWDWLRQ�&HQWHU���&RVW�$OORFDWLRQ�0HWKRG�IRU�7ROO�5DWH�'HWHUPLQDWLRQ

-�ÕÀVi\�
��Ü>Þ�E�7>�Ì��]�Óä£ä]���}ÕÀi��]�«°��ä°

1 A Development and Application of New Highway Cost Allocation Procedures. Villarreal-Cavazos A, Garcia-Diaz Transportation Research Record 1009: 34-41. 1985.
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EFQFOEJOH�PO�UIF�DPNQPTJUJPO�PG�UIF�USBGmD�
VTJOH�B�IJHIXBZ�	(BSDJB�%JB[���-FF
�����
�
Q�����
��5IJT�iBEESFTTFT�IPX�TFFNJOHMZ�
DPOnJDUJOH�PCKFDUJWFT��MJHIUFS�WFIJDMFT�SFRVJSF�
MFTT�QBWFNFOU�UIJDLOFTT�BOE�NPSF�MBOFT�XIJMF�
IFBWZ�WFIJDMFT�SFRVJSF�GFXFS�MBOFT�CVU�UIJDLFS�
QBWFNFOUTw�	(BSDJB�%JB[���-FF
�����
�Q�����
��
After calculating a cost per ESAL and a cost 
QFS�MBOF
�UIF�NFUIPE�VTFT�UIF�4IBQMFZ�7BMVF�UP�
BMMPDBUF�UIF�OVNCFS�PG�BWBJMBCMF�MBOFT�CFUXFFO�
WFIJDMF�DMBTTFT��5IF�QBQFS�QSPWJEFT�FYBNQMFT�
VTJOH�UISFF�WFIJDMF�DMBTTFT�

5IF�QBQFS�TUBUFT�UIBU�UIF�(FOFSBMJ[FE�
.FUIPE�EJTUSJCVUFT�USBGmD�SFMBUFE�DPTUT�NPSF�
FRVJUBCMZ�UIBO�BOZ�PUIFS�)$"4�NFUIPE
�BT�
JU�DPOTJEFST�USBGmD�MPBET�BOE�USBGmD�DBQBDJUZ��
5IF�DPNCJOBUJPO�PG�UIF�"VNBOO�4IBQMFZ�7BMVF�
	BWFSBHF�DPTU�QFS�&4"-�BOE�BWFSBHF�DPTU�QFS�
MBOF
�BOE�UIF�4IBQMFZ�7BMVF�	VTFE�UP�BMMPDBUF�
UIF�UPUBM�OVNCFS�PG�MBOFT�BNPOH�WFIJDMF�
DMBTTFT

�BMMPXT�GPS�UIF�QPTTJCJMJUZ�UP�DBMDVMBUF�
UIF�DPTU�QFS�NJMF�GPS�FBDI�WFIJDMF�DMBTT��5IF�
paper also proposes a method for separating 
CSJEHF�DPOTUSVDUJPO�BOE�USBGmD�DBQBDJUZ�DPTUT�
that is similar to the method for separating 
QBWFNFOU�UIJDLOFTT�BOE�USBGmD�DBQBDJUZ�DPTUT��
There is the additional step that allocates the 
USBGmD�MPBE�DPTU�UP�FBDI�XFJHIU�HSPVQ�JO�B�
WFIJDMF�DMBTT�VTJOH�UIF�JODSFNFOUBM�NFUIPE��5IF�
QBQFS�QSPWJEFT�FYBNQMFT�VTJOH�UISFF�WFIJDMF�
DMBTTFT�BOE�GPVS�XFJHIU�JOUFSWBMT��

BRIDGE STRUCTURE COMPARATIVE 
ANALYSIS, COMPREHENSIVE TRUCK SIZE 
AND WEIGHT LIMITS STUDY, 2013
5IJT�TUVEZ�QSPWJEFT�B�MJTU�PG�BHFODJFT�UIBU�
QSPWJEF�UFDIOJDBM�TVQQPSU�UISPVHI�SFTFBSDI
�
POHPJOH�TUVEJFT
�BOE�QSBDUJDF��5IJT�MJTU�JODMVEFT�
national programs such as the Transportation 
3FTFBSDI�#PBSE�	53#

�/BUJPOBM�$PPQFSBUJWF�
)JHIXBZ�3FTFBSDI�1SPHSBN�	/$)31
�BOE�
4USBUFHJD�)JHIXBZ�3FTFBSDI�1SPHSBN
�	4)31��
��
It also includes federal and state transportation 
BHFODJFT�BOE�VOJWFSTJUJFT��

5IF�TFDPOE�TFDUJPO�PG�UIF�TUVEZ�QSPWJEFT�B�MJTU�
PG�EPDVNFOUT�UIBU�UIF�TUVEZ�SFWJFXFE�XJUI�B�MJOL�
UP�UIF�EPDVNFOU
�B�TVNNBSZ�PG�UIF�mOEJOHT
�BOE�
B�EJTDVTTJPO�PG�UIF�EPDVNFOU�T�SFMFWBODF�UP�POF�
PG�UIF�$PNQSFIFOTJWF�5SVDL�4J[F�BOE�8FJHIU�
	$548
�4UVEZ�UPQJDT��"�LFZ�EJTDVTTJPO�BSFB�
JT�IPX�UP�SFDPWFS�UIF�SFMBUJWFMZ�IJHI�TUSVDUVSBM�
BOE�JOGSBTUSVDUVSF�DPTUT�PO�CSJEHFT�GSPN�IFBWZ�
trucks. The study examines resources in the 
literature from 1997 to 2013 that may inform 
BQQSPBDIFT�UIBU�NBZ�IFMQ�SFDPWFS�UIFTF�DPTUT�
NPSF�FRVJUBCMZ��

STATE HIGHWAY COST ALLOCATION 
STUDIES: A SYNTHESIS OF HIGHWAY 
PRACTICE, 2008 (BY BALDUCCI & 
STOWERS)
5IJT�SFQPSU�JT�JOUFOEFE�UP�IFMQ�TUBUFT�XJUI�)$"4�
methods by laying the foundation on current 
)$"4�NFUIPET�BOE�BSFBT�PG�JNQSPWFNFOU�
GPS�)$"4�NFUIPET��5IF�SFQPSU�SFWJFXT�UIF�
)$"4�NFUIPET�VTFE�CZ�EJGGFSFOU�TUBUFT
�UIF�
DPODFQUVBM�GPVOEBUJPO�PG�)$"4�NFUIPET
�
NFUIPET�GPS�SFWFOVF�BUUSJCVUJPO
�BOE�BSJTJOH�
JTTVFT�XJUI�)$"4�NFUIPET�

4JODF�UIF������'FEFSBM�)$"4
�UIFSF�IBWF�OPU�
been many major changes in HCAS practice. 
"�TJHOJmDBOU�EFWFMPQNFOU�JO�UIF�QBTU�GFX�ZFBST�
XBT�')8"�T�DPNQMFUJPO�PG�UIF�EFWFMPQNFOU�BOE�
SFmOFNFOU�PG�UIF�/BUJPOBM�1BWFNFOU�$PTU�.PEFM�
	/"1$0.
�BOE�JUT�EFWFMPQNFOU�PG�/"1$0.�
JOUP�B�NPEFM�UIBU�DBO�CF�VTFE�JO�TUBUF�MFWFM�
)$"4��5IF�')8"�BMTP�EFWFMPQFE�HFOFSBMJ[FE�
TUBUF�MFWFM�)$"4�TPGUXBSF�BOE�EPDVNFOUBUJPO�
GPS�UIF�TPGUXBSF�

Exhibit 4�TVNNBSJ[FT�SFDFOU�TUBUF�)$"4T��
.VDI�PG�UIF�EBUB�JO�UIF�UBCMF�JT�GSPN�B�QSFWJPVT�
TUVEZ�CZ�&$0/PSUIXFTU�JO�����
�CVU�IBT�CFFO�
updated through 2008 by the research team. 
The results in the method column indicate 
UIBU�UIF�*ODSFNFOUBM�BOE�'FEFSBM�.FUIPET�BSF�
most commonly used for state HCASs. These 
GBMM�VOEFS�UIF�DPTU�PDDBTJPOFE�BQQSPBDI�UIBU�
determines cost responsibility using the costs 
JNQPTFE�PO�UIF�IJHIXBZ�CZ�UIF�IJHIXBZ�VTFS�
DMBTT�BOE�OPU�KVTU�CZ�SFMBUJWF�VTF��"�LFZ�JTTVF�JO�
)$"4�JT�UIF�DPTU�SFTQPOTJCJMJUZ�PG�IFBWZ�USVDL�
WFIJDMF�DMBTTFT��4UVEJFT�DPOTJTUFOUMZ�mOE�UIBU�
IFBWZ�USVDLT�QBZNFOUT�EP�OPU�GVMMZ�DPWFS�UIFJS�
cost responsibility. 
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HCAs mEtHOds

State
HCAS Years 
&RPSOHWHG�

0HWKRG�
��+HDY\�9HKLFOH�
&RVW�5HVSRQVLELOLW\�

.H\�$OORFDWRUV�
7\SHV�RI�5HYHQXHV�
([DPLQHG�

"SJ[POB�
����
�����
�����
�
����
�����
������

'FEFSBM� ������	����
� 7.5
�"YMF�-PBE
�(SPTT�8FJHIU� 4UBUF
�'FEFSBM
�BOE�-PDBM�
'VOET�$PNCJOFE�

Arkansas 1978 *ODSFNFOUBM�$PTU�'VODUJPO�

California ����
������ 'FEFSBM�BOE�*ODSFNFOUBM� 18.90% ESALs 4UBUF
�'FEFSBM
�BOE�-PDBM�
'VOET�"OBMZ[FE�4FQBSBUFMZ�

Colorado ����
������ 'FEFSBM 37% 7.5
�5SVDL�7.5
�&4"-T
�5PO�.JMFT�

%FMBXBSF� ����
������ 'FEFSBM�BOE�*ODSFNFOUBM� 20.33% 7.5
�&4"-T
�1$&
�"YMF�.JMFT
�
Registrations 

4UBUF�BOE�'FEFSBM�'VOET�
Combined Only 

'MPSJEB� 1979 Incremental ������
7.5
�&4"-T
�"YMF�.JMFT
�
Registrations 4UBUF�BOE�'FEFSBM�

Georgia ����
������ Incremental ������	����
� 7.5
�&4"-T
�(78
�".5� 4UBUF�BOE�'FEFSBM

Idaho 
����
�����
�����
�
2010

1SPTQFDUJWF�$PTU�
0DDBTJPOFE
�.PEJmFE�
'FEFSBM
�/"1$0.

'FEFSBM���4UBUF��
43.5% or 40.9%*

4UBUF��������PS�
34.1%*

7.5
�&4"-T
�"%5� 4UBUF
�'FEFSBM
�BOE�-PDBM�
'VOET�$PNCJOFE�

Indiana 
����
�����
�����
�
2000

Incremental/Consumption 53.20% ESALs 4UBUF
�'FEFSBM
�BOE�-PDBM�

*PXB� ����
������ 'FEFSBM� 48.94% 7.5
�&4"-T
�5PO�.JMFT
�".5
�1$&

,BOTBT� ����
������ Hybrid 41.85% 7.5
�&4"-T
�1$&
�".5
�
5PO�.JMFT
�/VNCFS�PG�7FIJDMFT 4UBUF�'VOET�

,FOUVDLZ�
����
�����
�����
�
����
������

'FEFSBM� 54.92% 7.5
�&4"-�7.5
�1$&
�"YMF�.JMFT� 4UBUF�BOE�'FEFSBM�'VOET�
Combined 

Maine 
����
�����
�����
�
1989 

Hybrid/Expenditure 
Allocation ������ 7.5
�&4"-T
�1$&
�%FMQIJ
�5.5
�

4UBOEBSE�7FIJDMF�&RVJWBMFOU� 4UBUF�BOE�'FEFSBM�GVOET�

Maryland ����
����� 'FEFSBM 33.30% 4UBUF�BOE�-PDBM�'VOET�

Minnesota ���������
����� 'FEFSBM�BOE�*ODSFNFOUBM
�
.PEJmFE�'FEFSBM

'FEFSBM���4UBUF��
29.47% 7.5
�&4"-T
�"%5 4UBUF�BOE�'FEFSBM�'VOET�

Combined and State
Mississippi 1980 Incremental ��� 7.5
�5SVDL�7.5

([KLELW����6WDWH�+LJKZD\�&RVW�$OORFDWLRQ�6WXGLHV
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HCAs mEtHOds

State
HCAS Years 
&RPSOHWHG�

0HWKRG� ��+HDY\�9HKLFOH�
&RVW�5HVSRQVLELOLW\�

.H\�$OORFDWRUV� 7\SHV�RI�5HYHQXHV�
([DPLQHG�

Missouri ����
�����
������ 'FEFSBM� 7.5
�7FIJDMF�4J[F
�7FIJDMF�8FJHIU�
Montana ����
������ 'FEFSBM� 33% 7.5
�&4"-T
�".5�

/FWBEB�
����
�����
�����
�
����
�����
�����
�
����
�����

.PEJmFE�*ODSFNFOUBM
�

.PEJmFE�'FEFSBM�XJUI�
/"1$0.�	����


"MM�-FWFMT��������

4UBUF��������
7.5
�&4"-T
�"YMF�.JMFT
�5PO�.JMFT� 4UBUF
�'FEFSBM
�BOE�-PDBM�

Separately and Combined 

/FX�.FYJDP� 1972

North Carolina 1983 'FEFSBM� 7.5
�&4"-T
�1$&
�8FJHIU�
"YMF�.JMFT� 4UBUF�BOE�'FEFSBM�'VOET�

Oregon 

����
�����
�����
�
����
�����
�����
�
����
�����
�����
�
����
�����
�����
�
����
�����
�����
�
����
�����
�����

$PTU�0DDBTJPOFE�XJUI�
/"1$0.�GPS�1BWFNFOU�
$PTUT�	4JODF�����
�

31.20% 7.5
�$POHFTUFE�1$&
�6QIJMM�1$&
�
5SVDL�7.5
�#BTJD�7FIJDMF�7.5�

4UBUF
�'FEFSBM
�BOE�-PDBM�
Combined for Cost 
Allocation Purposes but 
4UBUF�0OMZ�GPS�3FWFOVF�
Attribution Purposes 

1FOOTZMWBOJB� ����
����� 'FEFSBM�
$PTU�0DDBTJPOFE�

Texas ����
�����
�����
�
2002 

Vermont ����
�����
������ 'FEFSBM� 25.70% 7.5
�&4"-T
�"%5� 4UBUF�BOE�'FEFSBM�'VOET

Virginia ����
����� 'FEFSBM� 21.70% 7.5
�&4"-T
�"%5� 4UBUF�BOE�'FEFSBM�'VOET�
Combined 

Washington 1977 Incremental 

Wisconsin ����
������ 'FEFSBM�	����
� 31.70% 7.5
�&4"-T
�1$&
�5PO�.JMFT� 4UBUF�BOE�'FEFSBM�'VOET�
Combined 

Wyoming ����
����� ')8"�4UBUF�)$"4�
Model 55.80% 7.5
�7FIJDMF�4J[F
�)PSTFQPXFS
�

Weight 

-�ÕÀVi\�	>�`ÕVV��>�`�-Ì�ÜiÀÃ�Óään°�Ƃ`>«Ìi`�vÀ���

" �ÀÌ�ÜiÃÌ�iÌ�>�°�­Óääx®°�1«`>Ìi`�LÞ�

" �ÀÌ�ÜiÃÌ�Ì�À�Õ}��Óä£{°

([KLELW����FRQWLQXHG���6WDWH�+LJKZD\�&RVW�$OORFDWLRQ�6WXGLHV
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'PMMPXJOH�UIF�'FEFSBM�)$"41�NFUIPEPMPHZ
�UIF�
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GPS�UIPTF�WFIJDMF�DMBTTFT�XIFSF�UIF�SBX�XFJHI�
station data could not be mapped into the 
)$"41�WFIJDMF�DMBTTFT�

5IF�TUVEZ�GPVOE�UIBU�UIF�TIBSF�PG�SFWFOVFT�GSPN�
IFBWZ�WFIJDMFT�JT�MFTT�UIBO�UIFJS�TIBSF�PG�DPTUT�

5ISFF�iXIBU�JGw�TDFOBSJPT�XFSF�BOBMZ[FE�UP�
EFUFSNJOF�FRVJUZ�SBUJPT�VOEFS�UISFF�EJGGFSFOU�UBY�
policies:

���*ODSFBTF�JO�GFFT�QBJE�CZ�WFIJDMFT�HSFBUFS�
UIBO���
����MCT��CZ�����

2. Increase in the diesel tax by 25%.
���*OUSPEVDUJPO�PG�B�XFJHIU�EJTUBODF�UBY�GPS�
WFIJDMFT�NPSF�UIBO���
����MCT�

Revenue Attribution 

"MM�GFEFSBM
�TUBUF
�BOE�MPDBM�IJHIXBZ�VTFS�
SFWFOVFT�XFSF�JODMVEFE�JO�UIF�.JOOFTPUB�)$"4��
'FEFSBM�SFWFOVFT�BSF�CBTFE�PO�UIPTF�SFQPSUFE�
JO�UIF�')8"�T�)JHIXBZ�4UBUJTUJDT��5IF�'FEFSBM�
HCASP contains default federal tax rates and 
BUUSJCVUFT�GFEFSBM�SFWFOVFT�UP�WFIJDMF�DMBTTFT�
based on those rates and the VMT inputs. State 
IJHIXBZ�VTFS�GFFT�JODMVEF�NPUPS�GVFM�UBYFT
�
SFHJTUSBUJPO�BOE�MJDFOTF�GFFT
�WFIJDMF�TBMFT�
UBY
�BOE�BO�BE�WBMPSFN�UBY��4JNJMBS�UP�/FWBEB
�
.JOOFTPUB�TFFNT�UP�JODMVEF�SFWFOVFT�UIBU�BSF�
EJWFSUFE�UP�OPO�IJHIXBZ�VTFT��*O�UIF�.JOOFTPUB�
)$"4
�BUUSJCVUFE�TUBUF�SFWFOVFT�FYDFFE�
allocated state expenditures by 27%.
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Cost Responsibility

'PMMPXJOH�UIF�'FEFSBM�4UBUF�)$"4�1SPHSBN
�UIF�
.JOOFTPUB�)$"4�DBUFHPSJ[FE�IJHIXBZ�SFMBUFE�
FYQFOEJUVSFT�JOUP����XPSL�DBUFHPSJFT��5IF�
XPSL�DBUFHPSJFT�BSF�UZQJDBM�IJHIXBZ�QSPKFDU�
DBUFHPSJFT�TVDI�BT�QBWFNFOU�	OFX
�SFQBJS
�
FUD�

�CSJEHF�	OFX
�SFQMBDFNFOU
�SFIBCJMJUBUJPO

�
NBJOUFOBODF�BOE�BENJOJTUSBUJWF�DBUFHPSJFT��
&YQFOEJUVSFT�BSF�BMTP�DBUFHPSJ[FE�CZ�GVODUJPOBM�
DMBTT
�UIPVHI�BENJOJTUSBUJWF�FYQFOEJUVSFT
�
SFTU�BSFB�NBJOUFOBODF
�TUBUF�QPMJDF�BOE�GVFM�
registration collection costs are not assigned a 
road functional class.

Equity Ratios and Findings

-JLF�UIF�/FWBEB�)$"4
�UIF�.JOOFTPUB�)$"4�
SFQPSUT�VOBEKVTUFE�BOE�BEKVTUFE�FRVJUZ�SBUJPT��
5IF�VOBEKVTUFE�FRVJUZ�SBUJP�JT�DPNQVUFE�BT�
HSPTT�SFWFOVFT�EJWJEFE�CZ�FYQFOEJUVSFT�GPS�
FBDI�WFIJDMF�DMBTT�BOE�UIF�BEKVTUFE�FRVJUZ�
SBUJPT�BSF�UIF�SBUJP�PG�B�WFIJDMF�DMBTT��SFWFOVF�
TIBSF�UP�UIFJS�TIBSF�PG�FYQFOEJUVSFT��3FWFOVF�
QFS�NJMF�BOE�DPTU�QFS�NJMF�GPS�FBDI�WFIJDMF�DMBTT�
JT�SFQPSUFE�BMPOH�XJUI�FRVJUZ�SBUJPT
�XJUI�FRVJUZ�
ratios for state and federal reported separately.
5IF�TUVEZ�mOET�UIBU�WFIJDMF�DMBTTFT�XJUI�XFJHIUT�
HSFBUFS�UIBO���
����MCT��IBWF�BEKVTUFE�SBUJPT�
MFTT�UIBO�����GPS�TUBUF�SBUJP�BOE�WFIJDMFT�VOEFS�
��
����MCT��IBWF�GFEFSBM�QMVT�TUBUF�BEKVTUFE�
FRVJUZ�SBUJPT�HSFBUFS�UIBO�����

The scenario analysis demonstrates that a 25% 
JODSFBTF�JO�UIF�EJFTFM�GVFM�UBY�JT�NPSF�FGGFDUJWF�
BU�CSJOHJOH�UIF�IFBWZ�WFIJDMF�FRVJUZ�SBUJPT�DMPTFS�
UP�����UIBO�B�����JODSFBTF�JO�IFBWZ�WFIJDMF�
GFFT��#PUI�PG�UIFTF�UXP�QPMJDZ�TDFOBSJPT�BSF�
NPSF�FGGFDUJWF�BU�CSJOH�FRVJUZ�SBUJPT�DMPTFS�UP�����
GPS�WFIJDMFT�CFUXFFO���
����BOE���
����MCT�
�
CVU�BEKVTUFE�FRVJUZ�SBUJPT�SFNBJO�SBUIFS�MPX�GPS�
WFIJDMFT�XFJHIJOH�NPSF�UIBO���
����MCT�

5IF�UIJSE�iXIBU�JGw�TDFOBSJP�FYBNJOFE�FRVJUZ�
SBUJPT�VTJOH�XFJHIU�NJMF�UBY�BQQMJFE�UP�WFIJDMFT�
XFJHIJOH���
����MCT��BOE�HSFBUFS��5IF�XFJHIU�
NJMF�UBY�SBUFT�XFSF�FTUJNBUFE�CZ�mUUJOH�B�
segmented regression model to the difference 
CFUXFFO�UIF�BMMPDBUFE�DPTU�QFS�NJMF�BOE�DVSSFOU�
SFWFOVF�QFS�NJMF�VTJOH�SFHJTUFSFE�HSPTT�WFIJDMF�
XFJHIU�DBUFHPSJFT��&RVJUZ�SBUJPT�GPS�IFBWZ�WFIJDMF�
DMBTTFT�BSF�DMPTFS�UP����oJO�QBSUJDVMBS�UIF�FRVJUZ�
SBUJP�GPS�mWF�BYMF�USBDUPS�USBJMFST�JT������VOEFS�UIF�
XFJHIU�NJMF�UBY��)PXFWFS�NBOZ�WFIJDMF�DMBTTFT�
TUJMM�IBWF�FRVJUZ�SBUJPT�VOEFS�����
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PROBLEM STATEMENT
Cost responsibility is the principle that those 
XIP�VTF�UIF�QVCMJD�SPBET�TIPVME�QBZ�GPS�UIFN�
BOE
�NPSF�TQFDJmDBMMZ
�UIBU�VTFST�TIPVME�QBZ�JO�
QSPQPSUJPO�UP�UIF�SPBE�DPTUT�GPS�XIJDI�UIFZ�BSF�
SFTQPOTJCMF��'PS�NPSF�UIBO����ZFBST
�0SFHPO�
IBT�CBTFE�UIF�mOBODJOH�PG�JUT�IJHIXBZT�PO�UIF�
principle of cost responsibility. 
0SFHPO�WPUFST�SBUJmFE�UIF�QSJODJQMF�PG�DPTU�
SFTQPOTJCJMJUZ�JO�UIF�/PWFNCFS������TQFDJBM�
FMFDUJPO�CZ�WPUJOH�UP�BEE�UIF�GPMMPXJOH�MBOHVBHF�
UP�"SUJDMF�*9
�4FDUJPO��B�	�
�PG�UIF�0SFHPO�
$POTUJUVUJPO��i3FWFOVFT�������UIBU�BSF�HFOFSBUFE�
by taxes or excises imposed by the state 
shall be generated in a manner that ensures 
UIBU�UIF�TIBSF�PG�SFWFOVFT�QBJE�GPS�UIF�VTF�PG�
MJHIU�WFIJDMFT
�JODMVEJOH�DBST
�BOE�UIF�TIBSF�PG�
SFWFOVFT�QBJE�GPS�UIF�VTF�PG�IFBWZ�WFIJDMFT
�
JODMVEJOH�USVDLT
�JT�GBJS�BOE�QSPQPSUJPOBUF�UP�UIF�
DPTUT�JODVSSFE�GPS�UIF�IJHIXBZ�TZTUFN�CFDBVTF�
PG�FBDI�DMBTT�PG�WFIJDMF��5IF�-FHJTMBUJWF�
"TTFNCMZ�TIBMM�QSPWJEF�GPS�B�CJFOOJBM�SFWJFX�
BOE
�JG�OFDFTTBSZ
�BEKVTUNFOU
�PG�SFWFOVF�
sources to ensure fairness and proportionality.”
5IF�DPOTUJUVUJPOBMMZ�NBOEBUFE�CJFOOJBM�SFWJFX�JT�
BDDPNQMJTIFE�UISPVHI�IJHIXBZ�DPTU�BMMPDBUJPO�
TUVEJFT
�TVDI�BT�UIF�POF�UIJT�JTTVF�QBQFS�JT�
B�QBSU�PG��*O�B�IJHIXBZ�DPTU�BMMPDBUJPO�TUVEZ
�
GBJSOFTT�BOE�QSPQPSUJPOBMJUZ�BSF�RVBOUJmFE�VTJOH�
FRVJUZ�SBUJPT��"O�FRVJUZ�SBUJP�JT�UIF�SBUJP�PG�UIF�
TIBSF�PG�SFWFOVFT�QBJE�CZ�B�QBSUJDVMBS�DMBTT�
PG�WFIJDMFT�	F�H�
�MJHIU�WFIJDMFT
�UP�UIF�TIBSF�PG�
DPTUT�JNQPTFE�CZ�UIBU�DMBTT�PG�WFIJDMFT��

8IFO�QFSGFDU�FRVJUZ�JT�QSFTFOU
�UIF�FRVJUZ�
SBUJP�XJMM�CF��������BOE�OP�BEKVTUNFOU�XJMM�CF�
SFRVJSFE��0OF�DBOOPU�FYQFDU�QFSGFDU�FRVJUZ�

UP�FYJTU�JO�UIF�SFBM�XPSME�BOE�JG�JU�EJE�FYJTU
�JU�
XPVME�OPU�MBTU�GPS�MPOH�BOE�NFBTVSFNFOU�BOE�
GPSFDBTU�FSSPST�MJLFMZ�XPVME�QSFWFOU�JUT�EFUFDUJPO��
&WFSZ�0SFHPO�)$"4�TJODF������IBT�GPVOE�
B�TNBMM�JOFRVJUZ�JO�POF�EJSFDUJPO�PS�UIF�PUIFS��
8IFO�QSFTFOUJOH�UIF�mOEJOHT�PG�B�IJHIXBZ�
DPTU�BMMPDBUJPO�TUVEZ�UP�UIF�-FHJTMBUVSF
�POF�
TIPVME�BMTP�DPOWFZ�UIF�BNPVOU�PG�VODFSUBJOUZ�
BSPVOE�UIF�FTUJNBUFE�FRVJUZ�SBUJPT�CFJOH�
QSFTFOUFE��'PS�UIF�QBTU�TFWFO�TUVEJFT
�XF�IBWF�
told the Legislature that the combination of 
measurement and forecasting errors could result 
JO�PVS�FTUJNBUFE�CFJOH�XSPOH�CZ�BT�NVDI�BT�mWF�
QFSDFOU��*O�FBDI�PG�UIPTF�TUVEJFT
�UIF�FTUJNBUFE�
FRVJUZ�SBUJPT�XFSF�XFMM�XJUIJO�mWF�QFSDFOU�PG�
QFSGFDU�FRVJUZ�

"T�JT�UIF�SVMF�HFOFSBMMZ�JO�TPVOE�QVCMJD�QPMJDZ
�
UIF�QSFEJTQPTJUJPO�JT�UP�MFBWF�DVSSFOU�MBX�JO�QMBDF�
unless there is a good reason to change it. In 
PUIFS�XPSET
�UIF�OVMM�IZQPUIFTJT�JT�UIBU�DVSSFOU�
IJHIXBZ�VTFS�GFFT�BSF�DMPTF�FOPVHI�UP�FRVJUBCMF�
BOE�BEKVTUNFOU�JT�OPU�SFRVJSFE�

8IFO�BUUFNQUJOH�UP�EFUFSNJOF�XIFUIFS�TVGmDJFOU�
JOFRVJUZ�FYJTUT�UP�SFRVJSF�BEKVTUNFOU�PG�VTFS�GFF�
SBUFT
�UXP�LJOET�PG�FSSPST�BSF�QPTTJCMF�

7\SH�,�(UURU results in incorrectly rejecting a 
USVF�OVMM�IZQPUIFTJT��*O�UIJT�DBTF
�UIBU�XPVME�
NFBO�EFDJEJOH�UIBU�TVGmDJFOU�JOFRVJUZ�FYJTUT�UP�
SFRVJSF�BEKVTUJOH�SBUFT
�XIFO�JO�GBDU�JU�EPFT�OPU�

7\SH�,,�(UURU results in failing to correctly reject 
B�GBMTF�OVMM�IZQPUIFTJT��*O�UIJT�DBTF
�UIBU�XPVME�
NFBO�EFDJEJOH�UIBU�TVGmDJFOU�JOFRVJUZ�UP�SFRVJSF�
BEKVTUJOH�SBUFT�EPFT�OPU�FYJTU
�XIFO�JO�GBDU�JU�EPFT�

*O�B�XJEF�WBSJFUZ�PG�DPOUFYUT
�QVCMJD�QPMJDZ�JT�
XJMMJOH�UP�BMMPX�NPSF�5ZQF�**�FSSPST�JO�PSEFS�UP�
BDIJFWF�GFXFS�5ZQF�*�FSSPST��'PS�FYBNQMF�

 ඵ *O�DSJNJOBM�MBX
�TBGFHVBSET�UP�QSFWFOU�UIF�
DPOWJDUJPO�PG�JOOPDFOU�QFPQMF�TPNFUJNFT�
SFTVMU�JO�UIF�BDRVJUUBM�PG�HVJMUZ�QFPQMF�

 ඵ *O�IFBMUI�QPMJDZ
�TBGFHVBSET�UP�QSFWFOU�
UIF�VTF�PG�EBOHFSPVT�PS�JOFGGFDUJWF�ESVHT�
TPNFUJNFT�SFTVMU�JO�EFMBZT�JO�BQQSPWJOH�TBGF
�
FGGFDUJWF�ESVHT

8IJMF�UIF�TUBLFT�BSF�MPXFS
�UIF�TBNF�QSJODJQMFT�
BQQMZ�XIFO�EFDJEJOH�XIFUIFS�UP�BEKVTU�IJHIXBZ�
VTFS�GFF�SBUFT�UP�QSPNPUF�FRVJUZ��6OMFTT�UIFSF�JT�
DPOWJODJOH�FWJEFODF�UIBU�UIF�FTUJNBUFE�JOFRVJUZ�
JT�SFBM�BOE�MJLFMZ�UP�QFSTJTU
�UIF�QSJODJQMFT�PG�
TPVOE�QPMJDZ�SFRVJSF�IPMEJOH�PGG�PO�DIBOHJOH�
IJHIXBZ�VTFS�GFF�SBUFT�

FINDINGS OF RECENT STUDIES
5IF�TFWFO�NPTU�SFDFOU�0SFHPO�)JHIXBZ�$PTU�
"MMPDBUJPO�4UVEJFT�BMM�IBWF�GPVOE�FRVJUZ�SBUJPT�
XFMM�XJUIJO�mWF�QFSDFOU�PG�QFSGFDU�FRVJUZ�BOE�UIF�
study team has not recommended that user fee 
SBUFT�CF�BEKVTUFE�UP�QSPNPUF�FRVJUZ��5IF������
&GmDJFOU�'FF�4UVEZ
�XIJDI�BMMPDBUFE�DPTUT�VTJOH�
BO�BMUFSOBUJWF�NFUIPE
�BMTP�QSPEVDFE�FRVJUZ�
SBUJPT�XJUIJO�mWF�QFSDFOU�PG�QFSGFDU�FRVJUZ�

0SFHPO�T�VTFS�GFFT�IBWF�DPOTJTUFOUMZ�SFTVMUFE�
JO�OFBS�FRVJUBCMF�JODJEFODF�EFTQJUF�DIBOHJOH�
DJSDVNTUBODFT�UIBU�PUIFSXJTF�XPVME�IBWF�MFE�
UP�JOFRVJUZ��5IJT�JT�CFDBVTF�FBDI�UJNF�VTFS�
GFF�SBUFT�BSF�BEKVTUFE�GPS�PUIFS�SFBTPOT�	F�H�
�
05*"
�+5"
�UIF�-FHJTMBUJWF�3FWFOVF�0GmDF�
VTFT�UIF�TBNF�IJHIXBZ�DPTU�BMMPDBUJPO�NPEFM�
UP�EFTJHO�FRVJUBCMF�SBUF�TUSVDUVSFT�UIBU�JT�MBUFS�
VTFE�UP�FTUJNBUF�UIF�FYUFOU�UP�XIJDI�UIPTF�SBUF�
TUSVDUVSFT�BSF�FRVJUBCMF�
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Table 1�TIPXT�UIF�FRVJUZ�SBUJPT�GPS�MJHIU�BOE�
IFBWZ�WFIJDMFT�GSPN�SFDFOU�TUVEJFT�

As Table 1�JMMVTUSBUFT
�UIF�FRVJUZ�SBUJP�GPS�IFBWZ�
WFIJDMFT�JT�BMXBZT�TJHOJmDBOUMZ�GBSUIFS�GSPN�
POF�UIBO�JT�UIF�SBUJP�GPS�MJHIU�WFIJDMFT��5IJT�XJMM�
BMXBZT�CF�UIF�DBTF�BT�MPOH�BT�UIF�DPTUT�BOE�
SFWFOVFT�BTTPDJBUFE�XJUI�MJHIU�WFIJDMFT�BSF�
TJHOJmDBOUMZ�MBSHFS�UIBO�UIPTF�BTTPDJBUFE�XJUI�
IFBWZ�WFIJDMFT��'PS�FYBNQMF
�JG�SFWFOVFT�GSPN�
MJHIU�WFIJDMFT�BSF�UXJDF�BT�MBSHF�BT�SFWFOVFT�
GSPN�IFBWZ�WFIJDMFT
�UIFO�NPWJOH�POF�NJMMJPO�
EPMMBST�PG�SFWFOVF�GSPN�POF�DBUFHPSZ�UP�UIF�
PUIFS�XJMM�IBWF�UXJDF�BT�NVDI�FGGFDU�PO�UIF�
FRVJUZ�SBUJP�GPS�IFBWZ�WFIJDMFT��-JHIU�WFIJDMFT�JO�
0SFHPO�UFOE�UP�JNQPTF�BCPVU�UXP�UIJSET�PG�UPUBM�
DPTUT�BOE�QBZ�BCPVU�UXP�UIJSET�PG�UPUBM�SFWFOVF��
"T�B�DPOTFRVFODF
�UIF�FRVJUZ�SBUJPT�GPS�IFBWZ�
WFIJDMFT�UFOE�UP�CF�BCPVU�UXJDF�BT�GBS�GSPN�POF�
BT�UIPTF�GPS�MJHIU�WFIJDMFT�

8IFO�XF�TBZ�UIBU�UIF�DPNCJOBUJPO�PG�
measurement and forecasting error can result 
JO�FTUJNBUFE�FRVJUZ�SBUJPT�UIBU�BSF�PGG�CZ�VQ�UP�
mWF�QFSDFOU
�UIBU�NFBOT�UIPTF�FSSPST�XJMM�BMXBZT�
SFTVMU�JO�IFBWZ�WFIJDMF�FRVJUZ�SBUJPT�UIBU�BSF�

NPSF�UIBO�mWF�QFSDFOUBHF�QPJOUT�BXBZ�GSPN�
POF�CFGPSF�UIF�MJHIU�WFIJDMF�FRVJUZ�SBUJP�JT�GBS�
FOPVHI�BXBZ�GPS�VT�UP�CF�DPOmEFOU�UIBU�JU�JT�USVMZ�
EJGGFSFOU�GSPN�POF��6OEFS�DVSSFOU
�JOGPSNBM�QPMJDZ�
XF�UIFSFGPSF�XPVME�OPU�SFDPNNFOE�DIBOHJOH�
VTFS�GFF�SBUFT�TPMFMZ�UP�QSPNPUF�FRVJUZ�VOMFTT�
UIF�MJHIU�WFIJDMF�FRVJUZ�SBUJP�XFSF�NPSF�UIBO�mWF�
QFSDFOUBHF�QPJOUT�BXBZ�GSPN�POF�

PROPOSAL TO REDUCE THE RISK OF TYPE 
I ERROR
5IJT�JTTVF�QBQFS�XBT�SFRVFTUFE�CZ�UIF�4UVEZ�
3FWJFX�5FBN�GPS�UIF������0SFHPO�)JHIXBZ�$PTU�
"MMPDBUJPO�4UVEZ�UP�FYQMPSF�UIF�BEWJTBCJMJUZ�PG�
replacing the informal policy that has guided 
UIF�EFWFMPQNFOU�PG�SFDPNNFOEBUJPOT�UP�UIF�
-FHJTMBUVSFT�UP�EBUF�XJUI�B�GPSNBM�QPMJDZ�UIBU�
includes additional protections against Type I 
errors.
The additional protections might include:

 ඵ 3FRVJSJOH�TJHOJmDBOU�JOFRVJUZ�UP�QFSTJTU�GPS�
BU�MFBTU�UXP�TUVEJFT�CFGPSF�SFDPNNFOEJOH�
adjustment of rates.

 ඵ 6TJOH�B�NPWJOH�BWFSBHF�PG�FRVJUZ�SBUJPT�GSPN�
UXP�PS�NPSF�TUVEJFT�UP�JEFOUJGZ�TJHOJmDBOU�
JOFRVJUZ�

&JUIFS�PG�UIFTF�QSPUFDUJPOT�XPVME�TVDDFFE�JO�
QSFWFOUJOH�B�5ZQF�*�FSSPS�JO�B�TJOHMF�TUVEZ�GSPN�
USJHHFSJOH�VOXBSSBOUFE�MFHJTMBUJWF�BDUJPO��*G�FJUIFS�
JOWPMWFE�NPSF�UIBO�UXP�TUVEJFT
�JU�DPVME�DBVTF�
a Type II error to delay the correction of real 
JOFRVJUJFT�GPS�BU�MFBTU�UXP�ZFBST�

*G�UXP�TUVEJFT�BSF�JOWPMWFE
�CPUI�XPVME�CF�
FRVBMMZ�FGGFDUJWF�BU�JEFOUJGZJOH�B�SFBM
�QFSTJTUFOU�
JOFRVJUZ��5IF�NPWJOH�BWFSBHF�TUBOEBSE�XPVME�
BMTP�SFRVJSF�BEKVTUNFOU�PG�SBUFT�JG�B�TJOHMF�TUVEZ�
TIPXFE�B�MBSHF�FOPVHI�JOFRVJUZ��

#FDBVTF�0SFHPO�T�TUVEJFT�BSF�QSPTQFDUJWF
�
SFRVJSJOH�B�TFDPOE�CJFOOJBM�TUVEZ�UP�DPSSPCPSBUF�
mOEJOHT�PG�TJHOJmDBOU�JOFRVJUZ�XPVME�BMMPX�
TVDI�JOFRVJUZ�UP�FYJTU�GPS�POMZ�UXP�ZFBST�	OPU�
GPVS�BT�XPVME�CF�UIF�DBTF�JG�UIF�TUVEJFT�XFSF�
SFUSPTQFDUJWF
��8IFO�DPOEVDUJOH�B�TUVEZ
�JU�
should be possible to determine the extent to 
XIJDI�GPSFDBTUJOH�FSSPS�DBVTFE�UIF�JNNFEJBUFMZ�
QSJPS�TUVEZ�UP�QSFEJDU�JOFRVJUZ��

None of these potential additional protections 
XPVME�IBWF�IBE�BOZ�FGGFDU�JO�UIF�MBTU�TFWFO�
TUVEJFT�	���ZFBST
�

CONCLUSIONS
The study team recommends adopting a formal 
QPMJDZ�UIBU�XPVME�CF�DPOWFOJFOU�GPS�GVUVSF�
TUVEJFT�UP�BMTP�BEPQU��5IBU�QPMJDZ�XPVME�IBWF�
UXP�DPNQPOFOUT�

���5P�CF�DPOTJEFSFE�TJHOJmDBOUMZ�EJGGFSFOU�
GSPN�QFSGFDU�FRVJUZ
�UIF�MJHIU�WFIJDMF�FRVJUZ�
ratio must be less than 0.9500 or greater 
than 1.0500.
���5P�OFDFTTJUBUF�BEKVTUNFOU�PG�VTFS�GFF�
SBUFT
�TJHOJmDBOU�JOFRVJUZ�JO�UIF�TBNF�
EJSFDUJPO�NVTU�CF�GPVOE�JO�UXP�DPOTFDVUJWF�
TUVEJFT��6QPO�UIF�mSTU�mOEJOH�PG�TJHOJmDBOU�
JOFRVJUZ
�UIF�TUVEZ�UFBN�XPVME�XBSO�UIF�
-FHJTMBUVSF
�CVU�XPVME�OPU�SFDPNNFOE�
JNNFEJBUF�BEKVTUNFOUT�UP�IJHIXBZ�VTFS�GFFT�

6WXG\ /LJKW +HDY\
2013 0.9927 1.0139

Trad. 2011 0.9954 1.0089
&GG��'FF����� 0.9874 1.0251

2009 0.9915 1.0173
2007 0.9933 1.0129
2005 1.0030 0.9940
2003 0.9920 ������
2001 1.0027 0.9952

7DEOH����(TXLW\�5DWLRV�IURP�5HFHQW�2UHJRQ�
+LJKZD\�&RVW�$OORFDWLRQ�6WXGLHV
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EXECUTIVE SUMMARY
$PVOUSJFT
�TUBUFT
�QSPWJODFT
�BOE�DJUJFT�BSPVOE�
UIF�XPSME�BSF�DPOTJEFSJOH�BOE�JNQMFNFOUJOH�
a broad range of carbon emissions reduction 
programs in response to climate change. One 
PG�UIFTF�NFUIPET�JT�B�DBSCPO�UBY
�XIJDI�JT�B�
UBY�BQQMJFE�UP�GVFMT�PS�BDUJWJUJFT�CBTFE�PO�UIFJS�
DBSCPO�DPOUFOU��5SBOTQPSUBUJPO�BDUJWJUJFT�BSF�
a major contributor to carbon emissions and 
XPVME�UIFSFGPSF�CF�BGGFDUFE�CZ�B�DBSCPO�UBY��
In light of the recent discussion in Oregon 
SFHBSEJOH�DBSCPO�QSJDJOH
�UIJT�JTTVF�QBQFS�
estimates the impact on the demand for 
USBOTQPSUBUJPO�GVFMT�PG�B�DBSCPO�UBY�BU�WBSJPVT�
DBSCPO�QSJDFT�VTJOH�UXP�EJGGFSFOU�FTUJNBUJPO�
UFDIOJRVFT�

*O�����
�UIF�/PSUIXFTU�&DPOPNJD�3FTFBSDI�
$FOUFS�	/&3$
�SFMFBTFE�$BSCPO�5BY�BOE�4IJGU��
)PX�UP�.BLF�JU�8PSL�GPS�0SFHPO�T�&DPOPNZ� The 
report estimated the economic and emissions 
impacts of implementing a carbon tax in Oregon 
CBTFE�PO�UIF�#SJUJTI�$PMVNCJB�	#$
�DBSCPO�UBY��
5IF�#$�DBSCPO�UBY�JT�SFWFOVF�OFVUSBM��DPMMFDUFE�
SFWFOVFT�BSF�VTFE�UP�PGGTFU�FYJTUJOH�UBYFT�BOE�
GFFT��*O�$BSCPO�5BY�BOE�4IJGU
�UIF�SFWFOVFT�XFSF�
modeled mainly as reductions in personal and 
corporate income tax rates. 
5IF�TUVEZ�VUJMJ[FE�UXP�NPEFMT��5IF�$BSCPO�5BY�
"OBMZTJT�.PEFM�	$�5".
�BOE�*.1-"/
�BO�JOQVU�
PVUQVU�TPGUXBSF��'JHVSF���TIPXT�UIF�FYQFDUFE�
decrease in transportation fuel consumption 
SFMBUJWF�UP�B�GPSFDBTUFE�CBTFMJOF�GPS�UISFF�
different carbon prices. 
5XP�TIPSUDPNJOHT�PG�UIF�TUVEZ�XFSF�UIF�MBDL�PG�
EZOBNJD�GFFECBDL�BOE�UBY�JODJEFODF�TIJGUJOH
�
XIJDI�XPVME�IBWF�BO�JNQBDU�PO�mOBM�GVFM�

DPOTVNQUJPO��*O�����
�UIF�0SFHPO�-FHJTMBUVSF�
QBTTFE�4#����XIJDI�EJSFDUFE�UIF�-FHJTMBUJWF�
3FWFOVF�0GmDF�	-30
�UP�DPOEVDU�B�TUVEZ�PG�UIF�
emissions and economic impacts of a clean air 
UBY�PS�GFF�JO�0SFHPO��-30�DPOUSBDUFE�XJUI�/&3$�
UP�DPOEVDU�UIF�BOBMZTJT
�XIJDI�BEESFTTFE�CPUI�
of these issues.
'PS�UIF�4#����BOBMZTJT
�/&3$�BOE�UIF�TUVEZ�
UFBN�DSFBUFE�B�OFX�0SFHPO�FNJTTJPOT�NPEFM�
BOE�DPNCJOFE�JUT�SFTVMUT�XJUI�UIPTF�PG�3&.*
�
BO�FDPOPNJD�TJNVMBUJPO�TPGUXBSF�NPEFM��5IF�
OFX�FTUJNBUJPO�NFUIPEPMPHZ�BMMPXFE�GPS�UIF�
incorporation of dynamic feedback and a 

broader range of carbon prices and modeled 
SFWFOVF�VTFT��'JHVSF���	PO�UIF�GPMMPXJOH�QBHF

TIPXT�UIF�FYQFDUFE�EFDSFBTF�JO�IPVTFIPME�
NPUPS�GVFM�EFNBOE�SFMBUJWF�UP�B�GPSFDBTUFE�
CBTFMJOF�GPS�UIF�4#����TUVEZ��

0UIFS�SFTVMUT�GSPN�UIF�4#����TUVEZ�DBO�CF�
GPVOE�JO�UIF�3&.*�.PEFM�3FTVMUT�TFDUJPO�	Q�����
�

8IJMF�B�DBSCPO�UBY�XPVME�BMNPTU�DFSUBJOMZ�
SFEVDF�EFNBOE�GPS�USBOTQPSUBUJPO�GVFMT�	SFMBUJWF�
UP�B�CBTFMJOF�XJUI�OP�DBSCPO�QSJDJOH

�UIJT�
SFEVDUJPO�JO�EFNBOE�XPVME�OPU�OFDFTTBSJMZ�
CF�UJFE�UP�EFDSFBTFT�JO�FDPOPNJD�BDUJWJUZ��
3FWFOVFT�DPVME�CF�VTFE�UP�SFEVDF�CVTJOFTT�

�������

�������

�
�����

�������

�������

�
�����

�	�����

������


�
	


�

�

	�
�


�
	�

�

�

	

�


�
	�

�

�

	�
�


�
	�

�

�

	�
�


�

�

�

�


	
�


�




�

�


�
�


�

�

�

�




�


�

�

�

�


�
�


�

�

�

�


�
�


�
��

�

�

�	
�


�
�


�

�

��
�


�
��

�

�

�

�

�����

��
��

�����

)LJXUH����3HUFHQW�&KDQJH�LQ�7UDQVSRUWDWLRQ�)XHO�&RQVXPSWLRQ�IURP�%DVHOLQH����WRQ�&2�H�



iNtrOduCtiON
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expenses or increase household income and 
DPVME�TUJNVMBUF�FDPOPNJD�BDUJWJUZ��$BSCPO�
QSJDJOH�TDIFNFT�JO�PUIFS�QBSUT�PG�UIF�XPSME�IBWF�
been successful at reducing carbon emissions 
XIJMF�DSFBUJOH�NJOJNBM�FDPOPNJD�JNQBDU

INTRODUCTION
*OOPWBUJWF�BQQSPBDIFT�UP�FNJTTJPOT�SFEVDUJPO
�
TVDI�BT�DBSCPO�QSJDJOH
�IBWF�SFDFJWFE�
increased attention amidst rising public concern 
about climate change and the early successes 
PG�TJNJMBS�QSPHSBNT�BSPVOE�UIF�XPSME��"T�
0SFHPO�QPMJDZNBLFST�XFJHI�UIF�FDPOPNJD�
BOE�FOWJSPONFOUBM�DPTUT�BOE�CFOFmUT�PG�
QPMMVUJPO�SFEVDUJPO
�B�TUBUF�DBSCPO�UBY�IBT�CFFO�
QSPQPTFE�UP�BEESFTT�FBDI��*OEJWJEVBM�DJUJFT
�
TUBUFT�QSPWJODFT
�BOE�DPVOUSJFT�IBWF�BMSFBEZ�
JNQMFNFOUFE�B�DBSCPO�UBY
�JODMVEJOH�#SJUJTI�
$PMVNCJB
�OVNFSPVT�DPVOUSJFT�JO�&VSPQF
�"TJB
�
BOE�UIF�64�NFUSP�BSFBT�PG�#PVMEFS
�$0�BOE�4BO�
'SBODJTDP
�$"��5IF�JNQBDUT�PG�TVDI�B�UBY�PO�
UIFTF�SFHJPOT�BSF�B�VTFGVM�UPPM�XIFO�EFUFSNJOJOH�
possible implications of such a policy in Oregon. 
8IJMF�UIF�PWFSBMM�JNQBDUT�PO�UIF�FDPOPNZ�
BSF�EJTUSJCVUFE�CSPBEMZ
�DFSUBJO�TFDUPST�XJMM�CF�
BGGFDUFE�NPSF�UIBO�PUIFST��5IJT�JTTVF�QBQFS�XJMM�
JOWFTUJHBUF�UIF�MJUFSBUVSF�DPWFSJOH�UIF�JNQBDUT�PG�
a carbon tax on the transportation sector and 
report on estimated changes to transportation 
fuel use due to a carbon tax.
5IF�/PSUIXFTU�&DPOPNJD�3FTFBSDI�$FOUFS�
	/&3$
�DPOEVDUFE�B�TUVEZ�BOBMZ[JOH�IPX�
B�#SJUJTI�$PMVNCJB�TUZMF�DBSCPO�UBY�XPVME�
affect the Oregon economy.1�/&3$�T�SFQPSU�
VTFE�CBTFMJOF�TDFOBSJPT�JO�XIJDI�GVOET�
DPMMFDUFE�WJB�UIF�DBSCPO�UBY�XFSF�SFQBUSJBUFE�
through reductions in personal or corporate 

JODPNF�UBYFT
�XJUI�B�QPSUJPO�SFJOWFTUFE�JOUP�
UBSHFUFE�TFDUPST�BOE�QSPHSBNT��/&3$�T�SFQPSU�
DPOTJTUFOUMZ�TIPXFE�UIF�USBOTQPSUBUJPO�TFDUPS�
FYQFSJFODJOH�EJTQSPQPSUJPOBUFMZ�OFHBUJWF�FGGFDUT��
The study estimated transportation employment 
MPTTFT�OFBS���
�EFTQJUF�PWFSBMM�FNQMPZNFOU�
JODSFBTFT�JO�UIF�FOUJSF�FDPOPNZ
�JO�FBDI�
TDFOBSJP�DPOTJEFSFE��5IVT
�UIF�NBSLFU�FGmDJFODZ�
HBJOFE�CZ�DPSSFDUJOH�B�OFHBUJWF�FYUFSOBMJUZ�
BQQFBSFE�UP�DPNF�JO�QBSU�GSPN�UIJT�TFDUPS�T�
burden. 
NERC has updated its economic and emission 
estimates as part of a study funded by the 
QBTTBHF�PG�4#����JO�������4#����SFRVJSFT�

B�OFX�TUVEZ�XIJDI�MPPLT�BU�HFPHSBQIJD�BOE�
JOEVTUSJBM�EJTQBSJUJFT�PG�B�UBY�JO�HSFBUFS�EFUBJM
�
BOE�JOWFTUJHBUFT�PUIFS�SFQBUSJBUJPO�PQUJPOT��5IJT�
OFX�SFQPSU�XBT�SFDFOUMZ�SFMFBTFE�JO�%FDFNCFS�
����
�BOE�QPSUJPOT�PG�UIF�NPEFMJOH�SFMBUFE�
to fuel demand are used in this paper. These 
OFXFS�GVFM�EFNBOE�FTUJNBUFT�UBLF�JOUP�BDDPVOU�
JOEVTUSZ�QSJDF�QBTT�UISPVHIT�BOE�EZOBNJD�
reactions to energy price changes.  
5IF�JNQMFNFOUBUJPO�PG�B�DBSCPO�UBY�XPVME�
IBWF�BO�JNNFEJBUF�FGGFDU�PO�UIF�SFUBJM�QSJDF�PG�
HBTPMJOF��5IF�BNPVOU�PG�UIF�JODSFBTF�XPVME�
PG�DPVSTF�WBSZ�EFQFOEJOH�PO�UIF�TJ[F�PG�UIF�
UBY
�BOE�TUVEJFT�IBWF�TIPXO�UIBU�BO�JODSFBTF�
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)LJXUH����3HUFHQW�&KDQJH�LQ�+RXVHKROG�0RWRU�)XHO�'HPDQG����WRQ�&2�H�

1Liu, Jenny and Jeff Renfro (2013), Carbon Tax and Shift. Northwest Economic Research Center. Portland State University.
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in the price of gasoline decreases demand. 
'VSUIFSNPSF
�%BWJT�BOE�,JMJBO2�	����
�mOE�UIBU�
DPOTVNFS�EFNBOE�GPS�HBTPMJOF�JT�NPSF�TFOTJUJWF�
to tax increases than to changes in the price 
PG�HBT��5BLJOH�B�QSJDF�JODSFBTF�BT�HJWFO
�POF�
XPVME�FYQFDU�DPOTVNFS�CFIBWJPS�UP�DIBOHF��JO�
UIF�TIPSU�SVO
�DPOTVNFST�GBDF�B�MJNJUFE�TFU�PG�
BMUFSOBUJWFT
�FMJDJUJOH�UIF�TNBMMFTU�DIBOHF�JO�GVFM�
demand. In the longer term there are additional 
PQQPSUVOJUJFT
�JODMVEJOH�QVCMJD�USBOTQPSUBUJPO
�
DBSQPPMJOH
�BOE�nFFU�TVCTUJUVUJPO�UP�NPSF�GVFM�
FGmDJFOU�WFIJDMFT��

The transportation and shipping industries may 
MJLFXJTF�FYQFSJFODF�BO�JODSFBTF�JO�GVFM�DPTUT
�
BOE�UIVT�B�SFEVDUJPO�JO�SFWFOVF
�JMMVTUSBUJOH�
IPX�B�DBSCPO�UBY�NJHIU�OFHBUJWFMZ�BGGFDU�UIF�
USBOTQPSUBUJPO�TFDUPS��)PXFWFS
�JG�B�QPSUJPO�PG�
UIF�UBY�SFWFOVF�JT�SFJOWFTUFE�JO�USBOTQPSUBUJPO�
JOGSBTUSVDUVSF
�UIFSF�DPVME�CF�TJHOJmDBOU�QVCMJD�
XFMGBSF�HBJOT��5P�UIF�FYUFOU�UIBU�UIF�SFJOWFTUFE�
SFWFOVF�GVOET�QVCMJD�XPSLT�QSPKFDUT�XIJDI�
TVQQPSU�MFTT�DBSCPO�JOUFOTJWF�USBOTQPSUBUJPO
�
the tax can simultaneously address both climate 
DIBOHF�BOE�JOGSBTUSVDUVSF�JNQSPWFNFOU��1BSSZ�
and Williams3 	GPSUIDPNJOH
�FYBNJOF�UIF�OFFE�GPS�
USBOTQPSUBUJPO�QPMJDJFT�XIJDI�BEESFTT�OFHBUJWF�
FYUFSOBMJUJFT�GSPN�DBSCPO�FNJTTJPOT
�TUBUJOH�UIBU�
SFWFOVF�DBO�CF�VTFE�UP�GVOE�UIFTF�QPMJDJFT�

The purpose of this paper is to estimate the 
changes in demand for transportation fuels 
due to a carbon tax. Changes in fuel demand 
GSPN�BO�FYQFDUFE�CBTFMJOF�XJMM�IBWF�JNQBDUT�
PO�)JHIXBZ�5SVTU�'VOE�SFWFOVFT
�XIJDI�XJMM�
BMUFS�UIF�TUBUF�T�BCJMJUZ�UP�GVOE�NBJOUFOBODF�
BOE�DPOTUSVDUJPO�PG�SPBET��5IF�QSFWJPVTMZ�

mentioned $BSCPO�5BY�BOE�4IJGU�BOE�UIF�4#����
analysis includes estimates of impacts on 
FNJTTJPOT
�JODPNF
�FNQMPZNFOU
�PVUQVU
�BOE�
TUBUF�SFWFOVFT�BOE�BSF�SFTPVSDFT�GPS�SFBEFST�
interested in the broader impacts of the policy. 
The study team made an effort to suggest 
JNQMFNFOUBUJPO�NFUIPET�XIJDI�CVJME�PO�FYJTUJOH�
TUBUF�QSPHSBNT�PS�SFWFOVF�DPMMFDUJPO�NFUIPET
�
CVU�EJGGFSFOUJBUJOH�CFUXFFO�EJGGFSFOU�UZQFT�PG�
SPBE�VTFST�XPVME�BEE�B�MFWFM�PG�DPNQMFYJUZ�UP�
applying the carbon tax to commercial road 
VTFST��5IF�DVSSFOU�NFUIPE�PG�JNQPTJOH�XFJHIU�
mile fees on commercial road users takes into 
BDDPVOU�UIF�XFJHIU�DMBTT�PG�UIF�WFIJDMF��"T�
UIF�TUVEZ�UFBN�IBT�FOWJTJPOFE�JU
�B�DBSCPO�
UBY�XPVME�OPU�EJGGFSFOUJBUF�CFUXFFO�EJGGFSFOU�
XFJHIU�DMBTTFT��'PMMPXJOH�#SJUJTI�$PMVNCJB
�UIJT�
study assumes that the tax is imposed at the 
XIPMFTBMF�MFWFM�BOE�JT�CBTFE�PO�UIF�DBMDVMBUFE�
DBSCPO�DPOUFOU�PG�DPNCVTUJPO�PG�UIF�GVFM
�
BOE�UIF�RVBOUJUZ�PG�GVFM�QVSDIBTFE��*G�DBSCPO�
UBY�DPMMFDUJPO�XBT�BCMF�UP�UBLF�BEWBOUBHF�PG�
DVSSFOU�XFJHIU�NJMF�GFF�DPMMFDUJPO�NFDIBOJTNT
�
B�XFJHIU�DPNQPOFOU�DPVME�CF�JODPSQPSBUFE�
into the collection of the tax. Experts could 
EFWFMPQ�FTUJNBUFT�PG�UIF�DBSCPO�DPOUFOU�
QSPEVDFE�CZ�DPNCVTUJOH�UIF�TBNF�RVBOUJUZ�PG�
GVFM�JO�EJGGFSFOU�DMBTTFT�PG�WFIJDMFT��8JUI�UIJT�
JOGPSNBUJPO
�B�XFJHIU�DMBTT�TQFDJmD�DBSCPO�
DPOUFOU�QFS�NJMF�QBSBNFUFS�DPVME�CF�EFWFMPQFE��
8IFO�DPNNFSDJBM�VTFST�SFQPSU�NJMFT�USBWFMFE�
JO�0SFHPO�BOE�QBZ�UIF�XFJHIU�NJMF�GFF
�BO�
additional fee could be added based on the 
FTUJNBUFE�DBSCPO�QSPEVDFE�CZ�UIF�WFIJDMF�
during Oregon operation. 

EXISTING CARBON PRICING 
POLICIES

BRITISH COLUMBIA CARBON TAX
*NQMFNFOUFE�JO�����
�UIF�#SJUJTI�$PMVNCJB�
DBSCPO�UBY�QSPWJEFT�BO�FYBNQMF�PG�IPX�TVDI�B�
measure might function in Oregon. Cultural and 
FOWJSPONFOUBM�TJNJMBSJUJFT
�BT�XFMM�BT�HFPHSBQIJD�
QSPYJNJUZ�CFUXFFO�#SJUJTI�$PMVNCJB�BOE�0SFHPO�
NBLF�#$�B�QBSUJDVMBSMZ�SFMFWBOU�DBTF�TUVEZ��5IF�
UBY�XBT�QIBTFE�JO�PWFS�B���ZFBS�UJNF�QFSJPE
�
CFHJOOJOH�BU�����QFS�UPO�PG�DBSCPO�EJPYJEF�
FRVJWBMFOU�	$0�F

�BOE�JODSFBTJOH�CZ����QFS�
ton of CO2e increments until it reached the 
MFWFM�PG�����QFS�UPO�PG�$0�F�JO�������5IF�LFZ�
GFBUVSF�PG�UIF�UBY�JO�#$�JT�SFWFOVF�OFVUSBMJUZ�
�JUT�QSPDFFET�BSF�FOUJSFMZ�SFQBUSJBUFE�JOUP�UIF�
QSPWJODJBM�FDPOPNZ�UISPVHI�SFEVDUJPOT�JO�PUIFS�
tax sources and direct rebates.
5IF�SFTVMUT�PG�UIF�#$�DBSCPO�UBY�IBWF�HFOFSBMMZ�
CFFO�DPOTJEFSFE�GBWPSBCMF
�UIPVHI�UIFSF�BSF�
DPOnJDUJOH�SFQPSUT�PO�JUT�FGmDBDZ��5IF�1FNCB�
Institute4�DPOEVDUFE�DPOmEFOUJBM�JOUFSWJFXT�
BDSPTT�JOEVTUSZ�TFDUPST
�mOEJOH�DPOTFOTVT�PO�
both the need for climate change mitigation 
BOE�UIF�QVCMJD�	BT�PQQPTFE�UP�QSJWBUF
�
MFBEFSTIJQ�OFFEFE�UP�ESJWF�QPMJDZ��5IF�NBKPSJUZ�
PG�JOUFSWJFXFFT�DPOTJEFSFE�UIF�DPOTFRVFODFT�
PG�UIF�DBSCPO�UBY�UP�CF�QPTJUJWF��6OGPSUVOBUFMZ
�
XIJMF�UIF�USBOTQPSUBUJPO�PSHBOJ[BUJPO�mFME�XBT�
SFQSFTFOUFE�JO�UIF�JOUFSWJFXT
�GSFJHIU�CVTJOFTTFT�
JO�QBSUJDVMBS�XFSF�PNJUUFE
�MJNJUJOH�UIF�TVSWFZ�T�
applicability to this issue paper. 

2Lucas W., Davis and Lutz Kilian (2009), Estimating the Effect of a Gasoline Tax on Carbon Emissions, working paper. Cambridge, MA: National Bureau of Economic Research.
3Forthcoming in Ian Parry, Adele Morris and Roberton Williams, Carbon Taxes and Fiscal Reform: Key Issues Facing US Policy Makers. Routledge, forthcoming. The report we found was a draft paper titled Implications of Carbon Taxes for 

Transportation Policies. Ian Perry responded to a citation request, instructing that we cite as above.
4Horn, Matt, et al. (2012), British Columbia’s Carbon Tax: Exploring perspectives and seeking common ground. Alberta: The Pemba Institute.
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3JWFST�BOE�4DIBVGFMF5 researched the gasoline 
EFNBOE�SFTQPOTF�BTTPDJBUFE�XJUI�UIF�#$�
carbon tax using econometric methods. They 
found that the demand response associated 
XJUI�B�DBSCPO�UBY�JT�MBSHFS�UIBO�UIBU�PG�QSJDF�
changes in gasoline in the absence of a carbon 
UBY��"T�OPUFE
�JNQMFNFOUJOH�B�UBY�DSFBUFT�
TJHOJmDBOU�TIPSU�BOE�MPOH�SVO�EFDSFBTFT�JO�
EFNBOE�GPS�HBTPMJOF��5IF�3JWFS�BOE�4DIBVGFMF�
TUVEZ�EPFT�OPU�TQFDJmDBMMZ�BEESFTT�UIF�
USBOTQPSUBUJPO�TFDUPS
�CVU�JUT�FTUJNBUFE�EFNBOE�
changes for gasoline can be extended to the 
USBOTQPSUBUJPO�JOEVTUSZ
�XIJDI�SFMJFT�IFBWJMZ�
on the use of gasoline. Elgie and McClay 
of Sustainable Prosperity6�DPOmSNFE�UIF�
FGGFDUJWFOFTT�PG�UIF�#$�DBSCPO�UBY
�JMMVTUSBUJOH�
TJHOJmDBOU�SFEVDUJPOT�JO�UIF�VTF�PG�GPTTJM�GVFMT�
XJUIPVU�BEWFSTF�FDPOPNJD�FGGFDUT��$POWFSTFMZ
�
3BZOF�BOE�'PSFTU7�DPODMVEFE�UIBU�QSF�FYJTUJOH�
trends prior to the implementation of the carbon 
UBY�QSFWFOU�BDDVSBUF�EFUFSNJOBUJPO�UIF�UBY�T�
FDPOPNJD�BOE�FOWJSPONFOUBM�JNQBDUT��

Despite an abundance of literature surrounding 
UIF�#$�DBSCPO�UBY
�NPTU�TUVEJFT�EP�OPU�EJSFDUMZ�
address the transportation industry. As the 
OVNCFS�PG�ZFBST�PG�BWBJMBCMF�EBUB�JODSFBTFT
�
UIFSF�XJMM�CF�HSPXJOH�PQQPSUVOJUJFT�GPS�SFTFBSDI�
TQFDJmDBMMZ�BEESFTTJOH�UIF�USBOTQPSUBUJPO�TFDUPS��
$VSSFOUMZ
�NVDI�BOBMZTJT�SFMJFT�PO�BEBQUJOH�
BHHSFHBUF�SFTVMUT�UP�BO�JOEJWJEVBM�QPSUJPO�PG�UIF�
economy. 'JHVSF���TIPXT�UIF�DIBOHFT�JO�NPUPS�
HBTPMJOF�TBMFT�JO�#$�JO�UIF�mSTU�GPVS�ZFBST�PG�
UIF�DBSCPO�UBY��*NQPSUBOUMZ
�UIFTF�SFTVMUT�BSF�
OPU�DPOUSPMMFE�GPS�PUIFS�GVFM�TBMF�EFUFSNJOBOUT
�
BOE�UIF�#$�HPWFSONFOU�JNQMFNFOUFE�B�TVJUF�PG�
carbon reduction methods during this period. 

IRELAND’S CARBON TAX
*SFMBOE�T�DBSCPO�UBY�PG�é���	������
9 per ton 
PG�$0�F�XBT�JNQMFNFOUFE�NPSF�SFDFOUMZ�UIBO�
UIF�#$�UBY
�JO�������5IF�JNQMFNFOUBUJPO�PG�
UIF�UBY�DPOTJTUFE�PG�UISFF�QIBTFT��5IF�mSTU�
QIBTF�BQQMJFE�UP�USBOTQPSUBUJPO�GVFMT
�TVDI�BT�
BVUPNPUJWF�HBTPMJOF�BOE�EJFTFM
�GPMMPXFE�CZ�
B�UBY�PO�OPO�USBOTQPSUBUJPO�GVFMT��4PMJE�GVFMT
�
TVDI�BT�DPBM�BOE�QFBU
�XFSF�JOUSPEVDFE�MBTU
�
BOE�BU�B�MPXFS�SBUF��5IF�MFWFM�PG�UIF�UBY�IBT�
BMTP�JODSFNFOUBMMZ�SJTFO�UP�é���	������
�QFS�UPO�
PG�$0�F��4JODF�UIF�UBY�XBT�mSTU�JOUSPEVDFE�PO�
USBOTQPSUBUJPO�GVFMT
�TIPSU�SVO�FGGFDUT�PO�UIF�
JOEVTUSZ�TIPVME�CF�FYQFDUFE
�QBSUJDVMBSMZ�XJUI�
regards to fuel prices and demand.
0CUBJOJOH�QVCMJD�TVQQPSU�GPS�UIF�UBY�XBT�MBSHFMZ�
UJFE�UP�*SFMBOE�T�mOBODJBM�DSJTJT
�B�TVCKFDU�
JOWFTUJHBUFE�CZ�$POWFSZ
�%VOOF�BOE�+PZDF�10 At 
UIF�UJNF�PG�JNQMFNFOUBUJPO
�*SFMBOE�FYQFSJFODFE�

TJHOJmDBOU�mOBODJBM�USPVCMFT
�JODMVEJOH�MBSHF�
EFCU�PCMJHBUJPOT��3FWFOVFT�HBJOFE�CZ�UIF�UBY�
BSF�UIVT�JOUFOEFE�JO�QBSU�UP�QBZ�EPXO�UIFTF�EFCU�
PCMJHBUJPOT��.VDI�PG�UIF�DPVOUSZ�T�QVSQPSUFE�
CFOFmU�PG�UIF�DBSCPO�UBY�XBT�UIF�BCJMJUZ�UP�
BEESFTT�UIFTF�mTDBM�JTTVFT�XJUIPVU�JODSFBTJOH�
the corporate income tax.
5IF�SFQPSU�CZ�$POWFSZ
�%VOOF�BOE�+PZDF�
TIPXFE�B�SFEVDUJPO�JO�$0��FNJTTJPOT�JO�
UIF�USBOTQPSUBUJPO�JOEVTUSZ�GPMMPXJOH�UIF�UBY��
)PXFWFS
�CFDBVTF�*SFMBOE�XBT�FYQFSJFODJOH�
B�MBSHF�TDBMF�mOBODJBM�DSJTJT
�JU�JT�EJGmDVMU�UP�
BUUSJCVUF�DIBOHFT�JO�DPOTVNQUJPO�XJUI�UIF�
implementation of the tax. Another complicating 
GBDUPS�JT�UIBU�JO������UIF�*SJTI�HPWFSONFOU�
USBOTGPSNFE�UIF�CBTJT�PG�UBYBUJPO�GPS�UIF�WFIJDMF�
	735
�BOE�NPUPS�UBY�TZTUFNT
�NBLJOH�JU�FWFO�
more challenging to disentangle the effect of 
the carbon tax. What is clear is that the carbon 
tax adds to the price of transport fuel paid by 
consumers. There is presumably a demand 
response to this change. As more years of data 
CFDPNF�BWBJMBCMF
�BMMPXJOH�GPS�QSPQFS�TUBUJTUJDBM�
BOBMZTJT
�FTUJNBUFT�PG�IPX�UIF�UBY�VMUJNBUFMZ�
BGGFDUT�UIF�USBOTQPSUBUJPO�JOEVTUSZ�XJMM�CFDPNF�
feasible.

OTHER CARBON TAXES AROUND THE 
WORLD
It should be noted that BC and Ireland are far 
GSPN�UIF�POMZ�MPDBUJPOT�UP�IBWF�DPOTJEFSFE�BOE�
or implemented unit carbon taxes. Australia 
JOUSPEVDFE�B�DBSCPO�UBY�JO������	XIJDI�IBT�
TJODF�CFFO�SFQFBMFE

�BOE�4PVUI�"GSJDB�XJMM�

5Rivers, Nicholas and Brandon Schaufele (2012), Carbon Tax Salience and Gasoline Demand, working paper. Ottawa: University of Ottawa.
6Elgie, Dr. Stewart and Jessica McClay (2013), BC’s Carbon Tax Shift After Five Years: Results. Ottawa: Sustainable Prosperity.
7Rayne, Sierra and Kaya Forest, British Columbia’s carbon tax: Greenhouse gas emission and economic trends since introduction. Saskatchewan: Saskatchewan Institute of Applied Science and Technology.
8Making Progress on B.C.’s Climate Action Plan 2012. Pg. 10.
9Conversions based on 6/20/14 exchange rates.
10Convery, F. J., L. Dunne and D. Joyce (2013), Ireland’s Carbon Tax and the Fiscal Crisis: Issues in Fiscal Adjustment, Environmental Effectiveness, Competitiveness, Leakage and Equity Implications, OECD Environment Working Papers, No. 59, 

OECD Publishing. http://dx.doi.org/10.1787/5k3z11j3w0bw-en.

)LJXUH����%ULWLVK�&ROXPELD�0RWRU�*DVROLQH�
6DOHV������� ����8



AppENdix B5: CArBON tAx  |  B117

trANspOrtAtiON impACts frOm CArBON tAx ANd sHift 

JNQMFNFOU�JUT�WFSTJPO�PG�B�DBSCPO�UBY�JO�
������4FWFSBM�&VSPQFBO�OBUJPOT�IBWF�BMSFBEZ�
JOUSPEVDFE�DBSCPO�UBYFT
�BT�XFMM�BT�TPNF�
DPVOUSJFT�JO�"TJB��&BDI�JT�EJTUJODU�JO�JUT�TQFDJmD�
DPWFSBHF�BOE�NBHOJUVEF��UIVT�SFTVMUT�DBOOPU�
CF�DPNQBSFE�EJSFDUMZ�BDSPTT�SFHJPOT��)PXFWFS
�
important information can be gleaned from 
the experiences of these countries. As more 
research emerges on the results of carbon taxes 
JO�PUIFS�SFHJPOT
�USBOTQPSUBUJPO�TQFDJmD�FGGFDUT�
XJMM�CF�BNPOH�UIF�BQQMJDBCMF�MFTTPOT�BWBJMBCMF��

TRANSPORTATION IMPACTS 
FROM CARBON TAX AND 
SHIFT
In the aforementioned “Carbon Tax and Shift” 
SFQPSU
�/&3$�VTFE�B�QSPHSBN�DBMMFE�5IF�
$BSCPO�5BY�"OBMZTJT�.PEFM�	$�5".
�UP�FTUJNBUF�
the emissions and fuel demand impact changes 
EVF�UP�B�DBSCPO�UBY��$�5".�VTFT�UIF�&OFSHZ�
*OGPSNBUJPO�"ENJOJTUSBUJPO�	&*"
�GPSFDBTU�GPS�UIF�
1BDJmD�3FHJPO�BT�B�CBTJD�JOQVU��5IF�GPSFDBTU�JT�
QSP�SBUFE�GPS�0SFHPO
�BOE�FMBTUJDJUJFT�BSF�VTFE�
UP�FTUJNBUF�OFX�GVFM�EFNBOE�BTTPDJBUFE�XJUI�
a carbon tax. NERC estimated the change in 
USBOTQPSUBUJPO�GVFM�EFNBOE�VOEFS�B�WBSJFUZ�PG�
carbon prices. 

CTAM METHODOLOGY11 

5IF�HPME�TUBOEBSE�GPS�FOFSHZ�GPSFDBTUJOH�JT�
UIF�/BUJPOBM�&OFSHZ�.PEFMJOH�4ZTUFN�	/&.4
�
run by the Energy Information Administration 
	&*"
��/&.4�JODMVEFT�TPQIJTUJDBUFE�FDPOPNJD�
NPEFMJOH�NPEVMFT�BT�XFMM�BT�EZOBNJD�
GFFECBDL��4JNVMBUJPO�JO�UIJT�NPEFM�SFRVJSFT�

FYUFOTJWF�USBJOJOH�BOE�JT�FYQFOTJWF��*O�PSEFS�
to run estimates of the net impacts of an 
0SFHPO�$BSCPO�5BY
�XF�DPNCJOFE�UXP�EJGGFSFOU�
NPEFMJOH�UFDIOJRVFT�UIBU�ESBX�GSPN�UIJT�NPSF�
complicated analysis.
5IF�QSPDFTT�CFHBO�XJUI�UIF�$BSCPO�5BY�
"OBMZTJT�.PEFM�	$�5".
12
�PSJHJOBMMZ�DSFBUFE�
CZ�,FJCVO�.PSJ�GPS�UIF�8BTIJOHUPO�4UBUF�
%FQBSUNFOU�PG�$PNNFSDF��$�5".�JODPSQPSBUFT�
NEMS energy forecasts and local economic 
QSPKFDUJPOT
�BOE�GFBUVSFT�BO�JOUFSGBDF�
BQQSPQSJBUF�GPS�OPO�UFDIOJDBM�VTFST��8F�BEBQUFE�
the Washington State model for use in Oregon.
$�5".�JT�B�QSPEVDUJPO�CBTFE�NPEFM
�NFBOJOH�
some sources of GHG emissions are not 
captured by the model. The emissions from fuel 
VTF�JO�UIF�QSPEVDUJPO�PG�DFNFOU
�GPS�FYBNQMF�
BSF�DBQUVSFE
�CVU�UIF�()(�HJWFO�PGG�CZ�UIF�
NBUFSJBMT�BSF�PNJUUFE��-JLFXJTF
�FNJTTJPOT�GSPN�
tractors and trucks used on agricultural land are 
DBQUVSFE
�CVU�()(�HJWFO�PGG�CZ�GFSUJMJ[FE�mFMET�
BSF�OPU�DBQUVSFE��8F�DIPTF�UP�VTF�B�QSPEVDUJPO�
CBTFE�NPEFM�CFDBVTF�UIF�#$�$BSCPO�5BY�	PVS�
NPEFM
�BQQMJFT�UP�GVFMT�combusted�JO�#$
�BOE�
JT�OPU�BQQMJFE�UP�OPO�QSPEVDUJPO�FNJTTJPOT�

sources. The model also ignores the emissions 
generated by using fuels purchased in another 
TUBUFT�CVU�VTFE�JO�UIF�0SFHPO�T�USBOTQPSUBUJPO�
sector. 
$�5".�CFHJOT�XJUI�UIF�FOFSHZ�VTBHF�GPSFDBTU�
GPS�UIF�1BDJmD�3FHJPO�DSFBUFE�VTJOH�/&.4��5IJT�
CBTFMJOF�GPSFDBTU�DBO�CF�DVTUPNJ[FE�UP�JODMVEF�
the effects of different carbon mitigation policies. 
We chose to use the Extended Policy forecast 
as the baseline. Extended Policy incorporates 
BMM�MBXT�BOE�SFHVMBUJPOT�DVSSFOUMZ�PO�UIF�CPPLT�
BOE�BTTVNFT�UIBU�FOFSHZ�FGmDJFODZ�BOE�
carbon mitigation regulations that are normally 
SFOFXFE�XJMM�DPOUJOVF�UP�CF�SFOFXFE
�BOE�UIBU�
FOFSHZ�FGmDJFODZ�TUBOEBSET�UIBU�BSF�OPSNBMMZ�
BMUFSFE�VQPO�SFOFXBM�XJMM�DPOUJOVF�UP�CF�BMUFSFE�
accordingly. This forecast also assumes full 
JNQMFNFOUBUJPO�PG�UIF�OFX�$"'&�TUBOEBSET13 
BOE�UIF�3FOFXBCMF�&OFSHZ�1PSUGPMJP�4UBOEBSE��

*U�JT�JNQPSUBOU�UP�OPUF�UIBU�UIF�GPMMPXJOH�SFTVMUT�
assume continued carbon mitigation efforts 
GSPN�QPMJDZ�NBLFST
�BOE�UIF�FOTVJOH�DIBOHFT�JO�
CFIBWJPS�CZ�DPOTVNFST�BOE�CVTJOFTTFT�

11CTAM Methodology section is adapted from Carbon Tax and Shift: How to Make it Work for Oregon’s Economy
12Mori, Keibun. (2012). Modeling the Impact of a Carbon Tax: A Trial Analysis for Washington State. Energy Policy, 48, 627-639.
13��À�vÕ���`iÃVÀ�«Ì�����v��iÜ�
Ƃ�
�-Ì>�`>À`Ã]�Ãii� >Ì���>����}�Ü>Þ�/À>vwV�->viÌÞ�Ƃ`����ÃÌÀ>Ì���\��ÌÌ«\ÉÉÜÜÜ°��ÌÃ>°}�ÛÉvÕi��iV����Þ�­,iÌÀ�iÛi`��iLÀÕ>ÀÞ�ÓÓ]�Óä£Î®

)LJXUH����7UDQVSRUWDWLRQ�6HFWRU���2XWOLQH�RI�WKH�VLPXODWLRQ�SURFHVV�LQ�&�7$0
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5IJT�GPSFDBTU�JT�UIFO�QSP�SBUFE�VTJOH�IJTUPSJDBM�0SFHPO�FOFSHZ�DPOTVNQUJPO�
EBUB�UP�DSFBUF�BO�0SFHPO�FOFSHZ�VTBHF�GPSFDBTU��5BY�SFWFOVF�BOE�
QPQVMBUJPO�GPSFDBTUT�GSPN�UIF�0SFHPO�0GmDF�PG�&DPOPNJD�"OBMZTJT�BSF�
BMTP�VTFE�BT�JOQVUT��*O�PSEFS�UP�FTUJNBUF�UIF�FGGFDU�PG�UIF�$BSCPO�5BY
�XF�
increase the price of fuels according to the price of carbon and the carbon 
content of each fuel. Change in usage is predicted based on elasticities 
ESBXO�GSPN�NVMUJQMF�QVCMJTIFE�QBQFST��5IFTF�FMBTUJDJUJFT�BSF�GVFM�TQFDJmD�
XIFO�QPTTJCMF��XIFO�BO�FMBTUJDJUZ�FTUJNBUF�IBT�OPU�CFFO�DPNQVUFE�	PS�
IBT�OPU�CFFO�DPNQVUFE�SFDFOUMZ
��UIF�GVFM�JT�BTTVNFE�UP�IBWF�UIF�TBNF�
elasticity as a comparable fuel. This change in consumption is used to 
DBMDVMBUF�UIF�DIBOHF�JO�FNJTTJPOT
�BOE�UIF�SFWFOVF�HFOFSBUFE�CZ�UIF�UBY��
'JHVSF���	PO�UIF�QSFWJPVT�QBHF
�EJBHSBNT�UIF�$�5".�TJNVMBUJPO�QSPDFTT�
SFMFWBOU�UP�UIF�USBOTQPSUBUJPO�TFDUPS�

MODEL RESULTS
A large portion of the transportation sector14 SFMJFT�PO�DBSCPO�JOUFOTJWF�
GVFMT��5IJT�GBDU
�BOE�UIF�IJHI�DPTUT�BTTPDJBUFE�XJUI�EFWFMPQJOH�BOE�
BEPQUJOH�MFTT�DBSCPO�JOUFOTJWF�USBOTQPSUBUJPO�FOFSHZ�TPVSDFT
�MFBET�UP�
B�TFDUPS�UIBU�JT�SFMBUJWFMZ�VOSFTQPOTJWF�UP�DIBOHFT�JO�GVFM�QSJDF��(JWFO�
UIJT�CFIBWJPS�UIF�USFOE�JO�GVFM�VTF�GPSFDBTUFE�CZ�$�5".�TIPVME�FYIJCJU�B�
sluggish decline in fuel use as a price on carbon is phased in. Such is 
UIF�DBTF�GPS�FBDI�PG�UIF�UISFF�QSJDF�TDFOBSJPT�WJTVBMJ[FE�JO�'JHVSF��. As 
EJTDVTTFE�JNNFEJBUFMZ�BCPWF
�$�5".�SFMJFT�PO�FTUJNBUFT�PG�QSJDF�FMBTUJDJUZ�
of demand in order to model future fuel demand. These elasticity estimates 
BT�XFMM�BT�UIF�/&.4�GVFM�VTF�GPSFDBTU�BSF�LFZ�ESJWFST�PG�UIF�GPSFDBTUFE�GVFM�
demand reported here.
5IF�$�5".�NPEFM�VTFE�GPS�UIFTF�UISFF�QSJDF�TDFOBSJPT�BTTVNFT�UIBU�
B�TUBSUJOH�QSJDF�PG�����QFS�UPO�PG�$0�F�XBT�JOUSPEVDFE�JO�������5IJT�
QSJDF�UIFO�JODSFBTFT�CZ����QFS�ZFBS�	PS�����QFS�ZFBS�JO�UIF�DBTF�PG�UIF�
����UPO�DBQ
�VOUJM�UIF�NBYJNVN�QSJDF�JT�SFBDIFE��*OUFSJN�ZFBS�NBYJNB�
BSF�UIVT�����JO�����
�BOE�����JO�������#FUXFFO������BOE�����
�UIF�
QSJDF�DPOUJOVPVTMZ�JODSFBTFT�GPS�UIF�����BOE�����QSJDF�TDFOBSJPT
�BOE�
GPSFDBTUFE�GVFM�VTBHF�FYQFDUFEMZ�EFDMJOFT�BU�B�HSFBUFS�SBUF�UIBO�JO�UIF�����
QSJDF�TDFOBSJP��5IF�MBSHF�JOJUJBM�EFDMJOF�JO�GVFM�VTF�CFUXFFO������BOE������
can mostly be attributed to a steady drop in demand for motor gasoline. 
5IF�TIBSQ�JODSFBTF�JO�GVFM�VTF�CFUXFFO������BOE������JT�TJNJMBSMZ�ESJWFO�

by a substantial rise in E85 fuel consumption. This increase in E85 use 
QFBLT�JO������BOE�TMPXMZ�EFDMJOFT�VOUJM�JU�TUBCJMJ[FT�JO�������5IF�POMZ�PUIFS�
OPUBCMF�USFOE�UISPVHI�UIF�GPSFDBTUFE�QFSJPE�JT�UIBU�UIF�HSPXUI�JO�EFNBOE�
GPS�EJTUJMMBUF�GVFM�	J�F�
�EJFTFM�GVFM
�SFNBJOT�QPTJUJWF�BOE�GBJSMZ�TUFBEZ��5IF�
SFMBUJWF�VOSFTQPOTJWFOFTT�PG�EJFTFM�GVFM�EFNBOE�JT�DPOTJTUFOU�XJUI�FYJTUJOH�
USBOTQPSUBUJPO�TZTUFNT�BOE�JOGSBTUSVDUVSF��5IF�DVSSFOU�TZTUFN�JT�IFBWJMZ�
EFQFOEFOU�PO�HSPVOE�BOE�SBJM�USBOTQPSU�GPS�GSFJHIU�NPWFNFOU
�CPUI�PG�XIJDI�
DPOTVNF�MBSHF�BNPVOUT�PG�EJFTFM�GVFM��$�5".�T�QSFEJDUJPO�UIBU�EFNBOE�
GPS�EJFTFM�GVFM�XJMM�IPME�TUFBEZ�BOE�HSPX�TFFNT�QMBVTJCMF�CBSSJOH�UIF�
EFWFMPQNFOU�BOE�BEPQUJPO�PG�B�DPTU�DPNQFUJUJWF�BMUFSOBUJWF��

5IFSF�BSF�B�GFX�JNQPSUBOU�DBWFBUT�UP�EJTDVTT�SFHBSEJOH�UIF�VOEFSMZJOH�
NFDIBOJDT�BOE�BTTVNQUJPOT�PG�$�5".��'JSTU
�XIJMF�$�5".�T�CBTFMJOF�
GVFM�VTF�GPSFDBTU�JT�EFSJWFE�VTJOH�B�EZOBNJD�NPEFM�	J�F�
�/BUJPOBM�&OFSHZ�
.PEFMJOH�4ZTUFN�	/&.4

�UIF�BEKVTUFE�GPSFDBTU
�EVF�UP�B�QSJDF�PO�
DBSCPO
�JT�OPU�EZOBNJD��1SJDFT�PO�DBSCPO�XJMM�MJLFMZ�DBVTF�JOUFS�JOEVTUSZ�
CVSEFO�TIJGUJOH��'PS�FYBNQMF�UIF�USBOTQPSUBUJPO�TFDUPS�NBZ�FGGFDUJWFMZ�
shift much of its tax burden onto the industrial sector; these shifts are not 
SFnFDUFE�JO�$�5".�FTUJNBUFT��*O�UIF�3&.*�TFDUJPO�PG�UIF�SFQPSU
�XF�SFQPSU�

14In the C-TAM portion of this report, the transportation sector includes transportation of goods and freight, as well as private vehicle operation.
15As a rule of thumb, a carbon price of $1/ton CO2e corresponds to an increase in the price of gasoline by a little less than $0.01 per gallon. A carbon price of $30/ton CO2e would increase prices at the gas pump by ~$0.29 per gallon.

�����

�����

�����

�����

�����

�����

�����

��
��

�
��

��
�

��
��

�
��

��
�

��
��

�
��

��
�

��
� 

�
��

�!
�

��
��

�
��

��
�

��
��

�
��

��
�

��
��

�
��

��
�

��
��

�
��

��
�

��
� 

�
��

�!
�

��
��

�
��

��
�

��
��

�
��

��
�

��
��

�
��

��
�

�
��


�
���
��

�
��

�
�

����������
�������	�
�����
�������	�
�����
�������	�
�����

)LJXUH����7UDQVSRUWDWLRQ�6HFWRU���$GMXVWHG�)XHO�&RQVXPSWLRQ15



AppENdix B5: CArBON tAx  |  B119

sB306 EstimAtEs 

SFTVMUT�XIJDI�EP�JODMVEF�QSJDF�TIJGUJOH��5IJT�EPFT�BMUFS�PVS�FTUJNBUFT�PG�
JOEVTUSZ�TQFDJmD�FNQMPZNFOU�JNQBDUT��4FDPOE
�$�5".�EPFT�OPU�UBLF�
JOUP�BDDPVOU�USBOTQPSUBUJPO�QPMJDJFT�UIBU�NBZ�CF�UBSHFUFE�BU�JODFOUJWJ[JOH�
EFWFMPQNFOU�BOE�BEPQUJPO�PG�MFTT�DBSCPO�JOUFOTJWF�GVFMT�BOE�GVFM�FGmDJFODZ�
UFDIOPMPHJFT��#PUI�PG�XIJDI�DPVME�TVCTUBOUJBMMZ�JOnVFODF�UIF�SFMBUJWF�
TFOTJUJWJUZ�UP�DIBOHFT�JO�GVFM�QSJDFT��

'JHVSF���TIPXT�UIF�TBNF�JOGPSNBUJPO�BT�'JHVSF����*U�JT�SFDPOmHVSFE�UP�TIPX�
the percent reduction from the business as usual baseline.

SB306 ESTIMATES
*O�����
�UIF�0SFHPO�-FHJTMBUVSF�QBTTFE�4#���
�XIJDI�SFRVJSFE�UIF�
-FHJTMBUJWF�3FWFOVF�0GmDF�	-30
�UP�DPOEVDU�B�TUVEZ�PG�UIF�FDPOPNJD�BOE�
emissions impact of implementing a clean air tax or fee. LRO contracted 
XJUI�/&3$�UP�DPOEVDU�UIF�TUVEZ��'PS�UIJT�VQEBUFE�BOBMZTJT
�/&3$�VTFE�
3&.*�	EFTDSJCFE�CFMPX
�BOE�XPSLFE�XJUI�UXP�1PSUMBOE�4UBUF�6OJWFSTJUZ�
QIZTJDJTUT�UP�DSFBUF�B�DVTUPN�0SFHPO�FNJTTJPOT�NPEFM��5IFTF�UXP�NPEFMT�
JO�UBOEFN�QSPWJEFE�HSFBUFS�NPEFMJOH�nFYJCJMJUZ�BOE�DBQUVSF�EZOBNJD�
effects of tax implementation. 

THE REMI PI+ MODEL
/&3$�VTFE�B�TJY�SFHJPO�NPEFM�PG�UIF�0SFHPO�FDPOPNZ�EFWFMPQFE�
CZ�3FHJPOBM�&DPOPNJD�.PEFMT
�*OD��UP�BOBMZ[F�UIF�EZOBNJD�FGGFDUT�PG�
UIF�UBY�BDSPTT�UIF�TUBUF��5IF�3&.*�NPEFM�JT�XJEFMZ�VTFE�GPS�QMBOOJOH�
BOE�QPMJDZ�BOBMZTJT�BU�UIF�OBUJPOBM
�TUBUF
�BOE�MPDBM�MFWFM��*U�JOUFHSBUFT�
JOQVU�PVUQVU
�FDPOPNFUSJD
�BOE�HFOFSBM�FRVJMJCSJVN�BQQSPBDIFT�GSPN�
economics to produce realistic simulations of the complicated channels 
UISPVHI�XIJDI�FDPOPNJD�TIPDLT�NPWF�UISPVHI�UIF�FDPOPNZ��*U�JT�UIVT�
B�EZOBNJD�GPSFDBTUJOH�UPPM��CZ�mSTU�FTUJNBUJOH�UIF�DPNQMFY�IJTUPSJDBM�
SFMBUJPOTIJQT�CFUXFFO�FDPOPNJD�FOUJUJFT�BOE�BDUJWJUJFT
�UIF�NPEFM�JT�BCMF�
UP�QSPKFDU�PVUDPNFT�GPS�WJSUVBMMZ�BOZ�VTFS�EFmOFE�QPMJDJFT�BOE�FDPOPNJD�
circumstances.
%BUB�VOEFSMZJOH�UIF�3&.*�NPEFM�JODMVEFT�IJTUPSJDBM�QFSTPOBM�JODPNF
�
FNQMPZNFOU
�BOE�QPQVMBUJPO�BU�FBDI�HFPHSBQIJD�MFWFM�GSPN�UIF�#VSFBV�PG�
&DPOPNJD�"OBMZTJT
�#VSFBV�PG�-BCPS�4UBUJTUJDT
�BOE�64�$FOTVT�#VSFBV��
5IF�SFTQPOTFT�PG�mSNT�BOE�XPSLFST�UP�BOZ�FDPOPNJD�TIPDL�XJMM�WBSZ�
BDSPTT�JOEVTUSJFT�BOE�SFHJPOT
�TP�UIFTF�EBUB�BSF�JODPSQPSBUFE�BU�B�IJHI�

MFWFM�PG�EJTBHHSFHBUJPO��5IF�NPEFM�BMTP�VTFT�IJTUPSJDBM�GVFM�DPTUT
�IPVTJOH�
QSJDFT
�DPSQPSBUF�UBY�SBUFT�BOE�TUSVDUVSFT
�BOE�TFWFSBM�PUIFS�TVQQMFNFOUBM�
time series to estimate particular regional characteristics. Employment 
QSPKFDUJPOT�GSPN�UIF�#&"�BOE�#-4�BSF�JODPSQPSBUFE�JOUP�3&.*�T�CBTFMJOF�
GPSFDBTU
�UP�XIJDI�BMUFSOBUJWF�TDFOBSJPT�DBO�CF�DPNQBSFE��

3&.*�JT�EFTJHOFE�UP�DBQUVSF�DPNQMFY�JOUFSBDUJPOT�CFUXFFO�JOEVTUSJFT�
BOE�MPDBUJPOT��'PS�FYBNQMF
�B�QBDLBHJOH�NBOVGBDUVSFS�JO�1PSUMBOE�NBZ�
SFRVJSF�XPPE�mCFS�PSJHJOBUJOH�JO�UIF�TPVUIFSO�8JMMBNFUUF�WBMMFZ
�FMFDUSPOJDT�
NBOVGBDUVSFE�JO�UIF�XFTUFSO�NFUSP�SFHJPO
�BOE�USBOTQPSUBUJPO�TFSWJDFT�
based in central Oregon in its production process. A supply or employment 
TIPDL�UP�BOZ�MJOL�JO�UIBU�DIBJO�XJMM�IBWF�CPUI�VQTUSFBN�BOE�EPXOTUSFBN�
FGGFDUT�JO�UIF�NPEFM�TJNVMUBOFPVT�XJUI�BMM�PG�UIF�FGGFDUT�IBQQFOJOH�JO�PUIFS�
TVQQMZ�DIBJOT
�SFTVMUJOH�JO�DPOTUBOUMZ�FWPMWJOH�WBSJBCMFT��)PVTFIPME�BOE�
QPQVMBUJPO�EZOBNJDT�BSF�TJNJMBSMZ�SFQSFTFOUFE��IPVTFIPMET�	MJLF�mSNT
�
respond according to standard economic theory to exogenous shocks. 
5IJT�NFBOT
�GPS�FYBNQMF
�UIBU�XPSLFST�JO�UIF�NPEFM�XJMM�SFMPDBUF�UPXBSET�
CFUUFS�FNQMPZNFOU�PQQPSUVOJUJFT�BOE�BXBZ�GSPN�IJHIFS�MJWJOH�DPTUT��5IJT�
NPWFNFOU�JO�UVSO�JOUFSBDUT�XJUI�MBCPS�BOE�IPVTJOH�NBSLFUT�PWFS�UJNF
�
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creating a fully dynamic system akin to textbook representations of the 
NBDSPFDPOPNZ��'JHVSF���JMMVTUSBUFT�UIF�CBTJD�TUSVDUVSF�PG�UIF�NPEFM�
FDPOPNZ�JO�3&.*��5IF�QJDUVSFE�TDIFNBUJD�SFQSFTFOUT�POF�HJWFO�
HFPHSBQIJD�SFHJPO��FRVBMMZ�DPNQMFY�MJOLT�CFUXFFO�SFHJPOT�JODMVEJOH�
NJHSBUJPO
�JOUFS�SFHJPOBM�DPNQFUJUJPO
�BOE�DSPTT�CPSEFS�QSJDF�FGGFDUT�BSF�
present in the model but not pictured. 
5IF�NBHOJUVEFT�PG�TVQQMZ�TJEF�BOE�IPVTFIPME�FGGFDUT�	UIF�BSSPXT�
JO�'JHVSF��
�EFQFOE�PO�UIF�SFTQPOTJWFOFTT�PG�OVNFSPVT�FDPOPNJD�
WBSJBCMFT�UP�TJHOBMT�BOE�DPOEJUJPOT��5IFTF�FMBTUJDJUJFT�BOE�NVMUJQMJFST�BSF�
FTUJNBUFE�FDPOPNFUSJDBMMZ�CZ�3&.*
�VTJOH�UIF�PCTFSWFE�EBUB�BCPWF�UP�
FTUBCMJTI�BWFSBHF�BOE�FYQFDUFE�SFTQPOTFT�UP�TJNVMBUFE�TIPDLT�JO�UIF�
FDPOPNZ��'PS�PVS�TUVEZ
�FTQFDJBMMZ�SFMFWBOU�FMBTUJDJUJFT�JODMVEF�UIF�QSJDF�
FMBTUJDJUZ�PG�EFNBOE�GPS�GVFM�BOE�PUIFS�HPPET�BOE�TFSWJDFT�	BMTP�DFOUSBM�
UP�UIF�$�5".�NPEFM
�BOE�UIF�NBSHJOBM�QSPQFOTJUZ�UP�DPOTVNF�EJGGFSFOU�
HPPET��*O�3&.*
�IPVTFIPMET�PG�EJGGFSFOU�JODPNF�MFWFMT�IBWF�BQQSPQSJBUFMZ�
EJWFSTF�TQFOEJOH�BOE�TBWJOH�IBCJUT��8IFO�SFQBUSJBUFE�DBSCPO�UBY�
SFWFOVFT�BSF�BMMPDBUFE�UP�IPVTFIPME�JODPNF�RVJOUJMFT
�JU�JT�UIVT�QPTTJCMF�
UP�USBDL�UIF�EFNBOE�BOE�PVUQVU�JNQBDUT�BDSPTT�JOEJWJEVBM�JOEVTUSJFT
�
XIJDI�JO�UVSO�JOUFSBDU�XJUI�FBDI�PUIFS�JO�BDDPSEBODF�XJUI�FBDI�JOEVTUSZ�T�
FTUJNBUFE�FMBTUJDJUZ�UP�JOQVU�QSJDFT
�JOUFSFTU�SBUFT
�BOE�TP�GPSUI�

*O�FTTFODF
�UIF�NPEFM�TUBSUT�XJUI�B�EFUBJMFE�SFQSFTFOUBUJPO�PG�UIF�TJY�
SFHJPOT�PG�UIF�0SFHPO�FDPOPNZ�	.FUSP
�/PSUIXFTU
�$FOUSBM
�&BTUFSO
�
4PVUIXFTUFSO
�BOE�7BMMFZ

�BOE�JOUSPEVDFT�DIBOHFT�UIBU�DZDMF�UISPVHI�
UIPVTBOET�PG�MJOLBHFT�BDDPSEJOH�UP�PCTFSWFE�SFMBUJPOTIJQT��'JHVSF���
JT�B�NBQ�PG�UIF�SFHJPOBM�CSFBLEPXO��/&3$�BVHNFOUFE�UIF�EZOBNJD�
QSPDFTTFT�UISPVHI�XIJDI�3&.*�FRVJMJCSBUFT�GPS�PVS�TUVEZ�UP�SFnFDU�UIF�
OFYVT�PG�DBSCPO�FNJTTJPOT
�FNJTTJPO�UBY�SFWFOVFT
�FNQMPZNFOU
�BOE�
FDPOPNJD�PVUQVU��5P�CSJFnZ�JMMVTUSBUF
�B�DBSCPO�UBY�JT�JOUSPEVDFE�JO�3&.*�
BDDPSEJOH�UP�UIF�GVFM�DPOTVNQUJPO�PG�IPVTFIPMET�BOE�mSNT�JO�EJGGFSFOU�
industries. This creates output and fuel demand effects as consumers 
BOE�mSNT�SFTQPOE�UP�IJHIFS�FOFSHZ�DPTUT�BT�XFMM�BT�B�TJ[FBCMF�GVOE�PG�
SFWFOVFT�XIJDI�BSF�SFQBUSJBUFE�UP�UIF�FDPOPNZ��4JNQMZ�BMMPXJOH�3&.*�UP�
SFBDI�B�OFX�FRVJMJCSJVN�BGUFS�UIJT�POF�UJNF�DIBOHF�XPVME�DPODFQUVBMMZ�
PNJU�BO�JOEJSFDU�DIBOOFM�PG�BEKVTUNFOU��JG�UIF�UBY
�EFNBOE�SFTQPOTF
�
BOE�SFWFOVF�SFQBUSJBUJPO�PDDVST�JO�POF�ZFBS
�UIF�EFNBOE�SFTQPOTF�BOE�
HFOFSBUFE�GVOET�XJMM�FWPMWF�JO�UIF�TFDPOE�ZFBS�	GVFM�EFNBOE�TIPVME�CF�
FYQFDUFE�UP�IBWF�GBMMFO
�BOE�SFWFOVFT�TIPVME�CF�FYQFDUFE�UP�GPMMPX�TVJU

�

)LJXUH����5(0,�0RGHOLQJ�6FKHPDWLF

)LJXUH����6WXG\�5HJLRQV
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UIF�UIJSE�ZFBS
�BOE�TP�PO��/&3$�JODPSQPSBUFE�SFWFOVF�GFFECBDL�GSPN�PVS�
emissions model for each scenario in order to capture this effect; its impacts 
XFSF�FTTFOUJBMMZ�UPP�TNBMM�UP�NFBTVSF�BU�UIF�MPXFS�UBY�MFWFMT
�BOE�CFDBNF�
OPUJDFBCMF�BU�UBY�MFWFMT�IJHIFS�UIBO������16 

ESTABLISHING A BASELINE
*O�PSEFS�UP�FTUBCMJTI�B�GVFM�EFNBOE�CBTFMJOF�XJUIJO�UIF�NPEFMJOH
�XF�
DBMDVMBUFE�GVFM�EFNBOE�CZ�UZQF�VTJOH�3&.*�T�CBTFMJOF�GPSFDBTU�GPS�'VFM�
Demand and Industry Output. Both measures are expressed in terms of 
EPMMBST�XJUIJO�3&.*
�SFRVJSJOH�VT�UP�DPOWFSU�EFNBOE�JO�EPMMBST�UP�EFNBOE�
GPS�QIZTJDBM�RVBOUJUJFT�PG�GVFM��8F�VTFE�UIF�&*"�GPSFDBTU�GPS�FOFSHZ�QSJDFT�
UP�NBLF�UIJT�DPOWFSTJPO��'JHVSF���TIPXT�UIF�3&.*�EFSJWFE�GVFM�EFNBOE�
GPSFDBTU�DPNQBSFE�UP�UIF�&*"�0SFHPO�%FQBSUNFOU�PG�&OFSHZ�'PSFDBTU�GPS�
fuel demand in Oregon. Our initial attempt at creating a baseline has the 
SFMBUJWF�QSPQPSUJPOT�PG�GVFM�EFNBOE�DPSSFDU
�CVU�PWFSFTUJNBUFE�UIF�EFNBOE�
for electricity and residual fuels. 
5P�TPMWF�UIJT
�XF�VTFE�UIF�&*"�0%0&�CBTFMJOF�OVNCFST�BT�B�DBQ�GPS�UIF�
REMI baseline projections. The REMI model does not include explicit fuel 
QSJDFT��JOTUFBE
�JU�VTFT�EZOBNJD
�FDPOPNFUSJDBMMZ�EFSJWFE�FMBTUJDJUJFT�XIJDI�
PVUQVU�DIBOHFT�JO�GVFM�EFNBOE�	FYQSFTTFE�JO�EPMMBST
�GSPN�BO�FYQFDUFE�
baseline. By forcing the REMI energy usage forecast to match the EIA/ODOE 
GPSFDBTU
�XF�DBO�VTF�FYQFDUFE�DIBOHFT�JO�GVFM�EFNBOE�FYQSFTTFE�JO�EPMMBST�
BOE�JOEVTUSJBM�PVUQVU�UP�EFSJWF�FYQFDUFE�DIBOHFT�JO�QIZTJDBM�RVBOUJUJFT�PG�GVFM�
EFNBOEFE
�SFMBUJWF�UP�UIF�&*"�0%0&�CBTFMJOF�

REMI MODEL RESULTS
5IF�mSTU�QIBTF�JO�UIF�FTUJNBUJPO�QSPDFTT�FTUBCMJTIFE�BO�FYQFDUFE�QSJDF�
DIBOHF�SFMBUJWF�UP�UIF�GPSFDBTUFE�CBTFMJOF�GPS�FBDI�GVFM�CBTFE�PO�UIF�
BTTVNFE�QSJDF�PG�DBSCPO��8F�TUBSUFE�XJUI�UIF�&*"�T�GPSFDBTU�PG�GVFM�QSJDFT
�
then added an additional cost to each fuel type based on its carbon content. 
5IJT�QPSUJPO�PG�UIF�FTUJNBUJPO�QSPDFTT�XBT�JEFOUJDBM�UP�UIF�NFUIPE�VTFE�JO�
the $BSCPO�5BY�BOE�4IJGU�SFQPSU�BCPWF�	FYDFQU�GPS�UIF�FTUJNBUJPO�PG�FMFDUSJDJUZ�
QSJDF�DIBOHFT
��'JHVSF����	PO�UIF�GPMMPXJOH�QBHF
�TIPXT�UIF�FYQFDUFE�
QFSDFOU�QSJDF�EFWJBUJPO�GSPN�UIF�CBTFMJOF�GPS�NPUPS�HBTPMJOF�GPS�B�SBOHF�PG�
DBSCPO�QSJDFT��'JHVSF����	PO�UIF�GPMMPXJOH�QBHF
�TIPXT�UIF�TBNF�QFSDFOU�
price increase for residual fuels used in commercial and industrial processes. 
REMI uses a more aggregated fuel breakout than the EIA forecast. The 

)LJXUH����)XHO�'HPDQG�%DVHOLQH

16 ��À�>�vÕ��iÀ�iÝ«�>�>Ì�����v�Ì�i�iÃÌ��>Ì�����iÌ��`���}Þ]�Ãii�Ì�i��i}�Ã�>Ì�Ûi�,iÛi�Õi�"vwViÉ 
,
�Ài«�ÀÌ����>�
�i>��Ƃ�À�/>Ý��À��ii����ÀiÃ«��Ãi�Ì��-	ÎäÈ°�

The modeling outputs related to energy demand are split into 
DBUFHPSJFT�UIBU�EP�OPU�EJSFDUMZ�DPSSFTQPOE�UP�IPX�0SFHPOJBOT�UBML�
BCPVU�FOFSHZ�VTBHF�JO�UIFJS�SFHVMBS�MJWFT��'PS�UIJT�TUVEZ
�UIFSF�BSF�
UXP�JNQPSUBOU�EFmOJUJPOT�UP�LFFQ�JO�NJOE�XIJMF�SFWJFXJOH�SFTVMUT�

5HVLGXDO�)XHOV��UIFTF�GVFMT�BSF�CFTU�VOEFSTUPPE�QFUSPMFVN�
CBTFE�GVFMT��*O�0SFHPO
�UIJT�JT�EPNJOBUFE�CZ�QFUSPMFVN�CBTFE�
transportation fuels like gasoline and diesel.

+RXVHKROG�0RWRU�*DVROLQH��UIJT�JT�B�TVCTFU�PG�UIF�PWFSBMM�
SFTJEVBM�GVFMT�DBUFHPSZ��5IJT�JT�UIF�QPSUJPO�PG�SFTJEVBM�GVFMT�XIJDI�
IPVTFIPMET�QVSDIBTF�GPS�USBOTQPSU�JO�QSJWBUF�DBST��5IJT�SFQSFTFOUT�
B�MBSHF�QPSUJPO�PG�PWFSBMM�SFTJEVBM�GVFMT�BOE�PG�UIF�TUBUF�T�PWFSBMM�
energy usage.
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residual fuel category is almost completely motor gasoline and diesel. The 
FYQFDUFE�QSJDF�DIBOHF�GPS�FBDI�GVFM�UZQF�XBT�UIFSFGPSF�XFJHIUFE�BOE�VTFE�
UP�NBLF�BO�BWFSBHF�QSJDF�DIBOHF�GPS�UIF�SFTJEVBM�GVFMT�DBUFHPSZ��

5IFTF�QSJDF�DIBOHFT�XFSF�VTFE�BT�JOQVUT�JO�3&.*��5IFJS�PWFSBMM�JNQBDUT�
EFQFOE�PO�IPX�UBY�SFWFOVFT�BSF�VTFE��5IF�GPMMPXJOH�HSBQIT�BTTVNF�UIBU�
SFWFOVF�EFSJWFE�GSPN�USBOTQPSUBUJPO�GVFMT�BDDSVF�UP�UIF�TUBUF�T�IJHIXBZ�
GVOE
�BOE�UIBU�PG�UIF�SFNBJOJOH�SFWFOVF
�����JT�BQQMJFE�UP�DPSQPSBUF�JODPNF�
UBY�DVUT�BOE�����JT�BQQMJFE�UP�QFSTPOBM�JODPNF�UBY�DVUT��5IJT�CSFBLEPXO�JT�
similar to the repatriation method employed in British Columbia.17

"T�QBSU�PG�UIF�4#����TUVEZ�QSPDFTT
�/&3$�SFDFJWFE�NJE��UP�MPOH�UFSN�
FTUJNBUFT�PG�)JHIXBZ�'VOE�EJTCVSTFNFOUT�CZ�TUVEZ�SFHJPO�GSPN�UIF�
0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO�	0%05
��5IF�GPSNVMB�JT�CBTFE�PO�
B�XFJHIUFE�7FIJDMF�.JMFT�5SBWFMFE�	7.5
�GPSNVMB
�XIJDI�BQQMJFT�HSFBUFS�
XFJHIUT�UP�SVSBM�NJMFT�USBWFMFE��5IF�EJTCVSTFNFOU�PG�UIFTF�GVOET
�BOE�UIF�
BTTPDJBUFE�JODSFBTF�JO�DPOTUSVDUJPO�KPCT
�IBT�BO�JNQBDU�PO�UIF�SFHJPO�
TQFDJmD�FDPOPNJD�PVUDPNFT��5IF�TDFOBSJPT�SFQPSUFE�PO�JO�UIJT�SFQPSU�BMM�
BTTVNF�UIBU�IJHIXBZ�GVOET�BSF�EJTCVSTFE�BDDPSEJOH�UP�UIF�XFJHIUFE�7.5��
*O�UIF�GVMM�4#����TUVEZ
�TDFOBSJPT�BSF�NPEFMFE�JO�XIJDI�UIF�7.5�GPSNVMB�
JT�VOXFJHIUFE�BOE�UIF�IJHIXBZ�GVOE�SFWFOVFT�BSF�VTFE�GPS�USBOTQPSUBUJPO�
JOWFTUNFOUT�CFZPOE�CVJMEJOH�BOE�NBJOUBJOJOH�SPBET�BOE�IJHIXBZT��

"GUFS�SVOOJOH�TDFOBSJPT�XIJDI�MPPL�BU�B�WBSJFUZ�PG�SFQBUSJBUJPO�BOE�
FYQFOEJUVSF�NFUIPET�BU�B�WBSJFUZ�PG�QSJDFT
�XF�mOE�UIBU�GPS�DBSCPO�QSJDFT�
PG�����UPO�PS�MPXFS
�UIF�SFQBUSJBUJPO�NFUIPE�IBT�B�NJOJNBM�UP�OPOFYJTUFOU�
JNQBDU�PO�GVFM�EFNBOE��"U�QSJDFT�PG������UPO�PS�NPSF
�GVFM�EFNBOE�EPFT�
DIBOHF�CBTFE�PO�SFQBUSJBUJPO�NFUIPE
�CVU�UIF�JNQBDU�JT�TNBMM�SFMBUJWF�UP�UIF�
PWFSBMM�GVFM�EFNBOE�BOE�FDPOPNJD�BDUJWJUZ�JO�0SFHPO��'PS�QSJDFT�PG�����UPO�
PS�MFTT
�UIF�SFWFOVF�HFOFSBUFE�CZ�UIF�QPMJDZ�JT�TNBMM�SFMBUJWF�UP�UIF�PWFSBMM�
MFWFM�PG�FDPOPNJD�PVUQVU�JO�UIF�TUBUF��8IFO�UIJT�SFWFOVF�JT�SFQBUSJBUFE�PS�
FYQFOEFE
�UIF�DIBOHF�JO�FDPOPNJD�BDUJWJUZ�JT�BMTP�TNBMM�SFMBUJWF�UP�PWFSBMM�
FDPOPNJD�BDUJWJUZ�CVU�UIF�QSJDF�TJHOBM�DSFBUFE�CZ�UIF�DBSCPO�UBY�JT�TUJMM�JO�
place. 
5IF�GPMMPXJOH�SFTVMUT�SFnFDU�UIF�FTUJNBUFE�OFU�JNQBDU�PG�GVFM�TQFDJmD�
price increases and the repatriation and expenditure method mentioned 
BCPWF��3FTVMUT�BSF�SFQPSUFE�GPS�JNQBDUT�PO�SFTJEVBM�GVFM�EFNBOE
�BOE�UIF�
household motor gasoline subset of residual fuels. 

17The full report which resulted from SB306 shares results for a broad range of scenarios. This scenario is presented here because it is similar to the program implemented in British Columbia, and features a combination of revenue uses seen in other 

jurisdictions. Overall economic results vary based on the use of the revenue, but the impacts on net changes in demand for transportation fuels are relatively stable.
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sB306 EstimAtEs 

'JHVSF����TIPXT�UIF�FYQFDUFE�EFDSFBTF�JO�GVFM�EFNBOE�GPS�SFTJEVBM�GVFMT�
EVF�UP�UIF�JNQMFNFOUBUJPO�PG�B�DBSCPO�UBY��*O�UIJT�DBTF
�SFTJEVBM�GVFM�SFGFST�
UP�BMM�QFUSPMFVN�QSPEVDUT�DPNCVTUFE�JO�0SFHPO
�JODMVEJOH�NPUPS�HBTPMJOF�
GPS�QSJWBUF�DBST��5IJT�DBUFHPSZ�JT�EPNJOBUFE�CZ�USBOTQPSUBUJPO�GVFMT�GPS�
QSJWBUF
�DPNNFSDJBM
�BOE�JOEVTUSJBM�VTF��8F�BTTVNF�UIBU�UIF�QSJDF�TUBSUT�
BU�����UPO�JO�������'PS�QSJDFT�PG�����UPO�BOE�����UPO�XF�BTTVNF�B����UPO�
BOOVBM�JODSFBTF��'PS�BMM�PUIFS�QSJDFT
�B�����UPO�BOOVBM�JODSFBTF�JT�VTFE�

'JHVSF����TIPXT�UIF�SFHJPOBM�CSFBLEPXO�PG�UIF�JNQBDU�PO�SFTJEVBM�GVFM�
demand for the same scenario. The Metro area experiences the largest 
QFSDFOUBHF�EFDMJOF
�ESJWFO�JO�QBSU�CZ�UIF�OFHBUJWF�JNQBDU�PO�JOEVTUSJBM�
PVUQVU�JO�UIF�BSFB�BOE�UIF�QSFTFODF�PG�BMUFSOBUJWF�USBOTQPSUBUJPO�PQUJPOT��
#BTFE�PO�IJTUPSJDBM�SFTQPOTFT�UP�QSJDF�DIBOHFT
�UIF�3&.*�NPEFM�
FTUJNBUFT�MBSHFS�FMBTUJDJUJFT�	J�F��TUSPOHFS�SFTQPOTFT�UP�QSJDF�DIBOHFT
�JO�
UIF�.FUSP�SFHJPO
�SFMBUJWF�UP�UIF�SFTU�PG�UIF�TUBUF��*G�JOEVTUSJBM�JNQBDUT�XFSF�
QSPQPSUJPOBUFMZ�FRVBM�BDSPTT�BMM�SFHJPOT
�UIF�FYQFDUFE�DIBOHFT�.FUSP�
USBOTQPSUBUJPO�GVFM�EFNBOE�XPVME�TUJMM�CF�HSFBUFS��

'JHVSF����	PO�UIF�GPMMPXJOH�QBHF
�JTPMBUFT�UIF�JNQBDU�PG�UIF�DBSCPO�UBY�
on motor gasoline used by households for this scenario. This category 
SFQSFTFOUT�B�MBSHF�QPSUJPO�PG�0SFHPO�T�GPTTJM�GVFM�VTBHF��5IF�NBHOJUVEF�PG�
DIBOHF�GPS�UIJT�DBUFHPSZ�JT�HSFBUFS�UIBO�UIF�PWFSBMM�SFTJEVBM�GVFM�DBUFHPSZ
�
JO�QBSU�CFDBVTF�TPNF�DBS�ESJWFST�IBWF�BMUFSOBUJWFT�UP�ESJWJOH�PS�DBO�FBTJMZ�
DIBOHF�ESJWJOH�QBUUFSOT�JO�SFTQPOTF�UP�IJHIFS�QSJDFT��5IJT�FGGFDU�JT�FWJEFOU�
JO�'JHVSF����	PO�UIF�GPMMPXJOH�QBHF

�XIJDI�TIPXT�UIF�SFHJPOBM�CSFBLEPXO�
of changes in household motor gasoline demand. The Metro region has 
the largest percentage decrease in motor fuel demand because residents 
JO�UIJT�BSFB�IBWF�CFUUFS�BDDFTT�UP�QVCMJD�USBOTQPSUBUJPO�BOE�PUIFS�DBS�
substitutes. Rural areas like Eastern Oregon experience the smallest impact 
CFDBVTF�SFTJEFOUT�IBWF�GFXFS�BMUFSOBUJWFT�BOE�OFFE�UP�NBLF�CVEHFU�
adjustments in areas other than motor fuel costs.
3FMFWBOU�UP�UIF�SFNJU�PG�UIF�)JHIXBZ�$PTU�"MMPDBUJPO�4UVEZ�QBOFM�JT�UIF�
JNQBDU�PG�UIF�DBSCPO�UBY�PO�UIF�0SFHPO�USVDLJOH�JOEVTUSZ��(JWFO�UIF�IJHI�
GVFM�JOUFOTJUZ�PG�UIF�JOEVTUSZ
�JU�XPVME�TFFN�TBGF�UP�BTTVNF�KPC�MPTTFT��0VS�
FTUJNBUFT�BDUVBMMZ�TIPX�NPEFTU�KPC�HBJOT
�ESJWFO�BMNPTU�FYDMVTJWFMZ�CZ�
UIF�JODSFBTF�JO�UIF�IJHIXBZ�GVOE�EVF�UP�UIF�UBY��5IF�JODSFBTF�JO�IJHIXBZ�
funding acts as a stimulus to the road construction and maintenance 
JOEVTUSJFT�BDSPTT�UIF�TUBUF��#FDBVTF�IJHIXBZ�GVOET�BSF�EJTCVSTFE�
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BDDPSEJOH�UP�B�XFJHIUFE�EJTUSJCVUJPO�PG�7.5T
�UIJT�TUJNVMVT�JT�TQSFBE�
throughout the state. The trucking industry experiences a modest increase 
JO�FNQMPZNFOU�UP�NFFU�UIF�EFNBOE�PG�UIF�JOEVTUSJFT�XPSLJOH�PO�0SFHPO�
IJHIXBZT�18 3&.*�NPEFM�QBSBNFUFST�	CBTFE�PO�IJTUPSJDBM�EBUB
�SFnFDU�
B�TUSPOH�MJOL�CFUXFFO�DPOTUSVDUJPO�BOE�EFNBOE�GPS�SPBE�USBOTQPSUBUJPO�
TFSWJDFT��'JHVSF����	PO�UIF�GPMMPXJOH�QBHF
�TIPXT�QFSDFOU�DIBOHF�JO�
FNQMPZNFOU�SFMBUJWF�UP�UIF�GPSFDBTUFE�MFWFMT�PG�FNQMPZNFOU�JO�UIF�JOEVTUSZ��

'JHVSF����	PO�UIF�GPMMPXJOH�QBHF
�TIPXT�UIF�SFHJPOBM�JNQBDUT�PO�UIF�
USVDLJOH�JOEVTUSZ��5IF�.FUSP�SFHJPO�TFFT�UIF�TNBMMFTU�JNQBDU�GPS�UXP�NBJO�
SFBTPOT��UIF�GPSNVMB�GPS�EJTCVSTFNFOU�PG�IJHIXBZ�GVOET
�BOE�UIF�JNQBDU�PG�
UIF�UBY�PO�UIF�CSPBEFS�.FUSP�FDPOPNZ��5IF�IJHIXBZ�GVOET�BSF�EJTCVSTFE�
BDDPSEJOH�UP�B�XFJHIUFE�NFBTVSF�PG�7.5T��5IF�.FUSP�SFHJPO�SFDFJWFT�UIF�
MBSHFTU�QPSUJPO�PG�IJHIXBZ�GVOET
�CVU�JU�JT�TMJHIUMZ�MFTT�UIBO�XIBU�XPVME�
be expected based just on VMTs. This means that the increase in road 
DPOTUSVDUJPO�BOE�NBJOUFOBODF�BDUJWJUZ�JT�TMJHIUMZ�XFBLFS�JO�UIF�.FUSP�"SFB��
5IFSF�BSF�BMTP�NPSF�JOEVTUSJFT�JO�UIF�BSFB�OFHBUJWFMZ�BGGFDUFE�CZ�UIF�UBY
�
decreasing demand for trucking. 

CONCLUSION
Initial data from British Columbia and the results of our forecasting in 
CPUI�TUVEJFT�BHSFF�UIBU�UIF�JNQMFNFOUBUJPO�PG�B�DBSCPO�UBY�XPVME�IBWF�
TJHOJmDBOU�JNQBDUT�PO�UIF�EFNBOE�GPS�USBOTQPSUBUJPO�GVFMT��5IF�IJHIFS�
FOFSHZ�QSJDFT�EVF�UP�UIF�UBY�XPVME�JODFOUJWJ[F�CFIBWJPSBM�DIBOHF�BOE�GVFM�
SFEVDJOH�JOOPWBUJPOT
�BOE�JODSFBTF�EFNBOE�GPS�TVCTUJUVUFT��8IJMF�UIF�VTF�
PG�DBSCPO�UBY�SFWFOVFT�XPVME�IBWF�BO�JNQBDU�PO�UIF�OFU�FGGFDU�PG�UIF�UBY
�
UIF�FYJTUFODF�PG�IJHIFS�QSJDFT�XJUIJO�UIF�PWFSBMM�UBY�BOE�SFQBUSJBUJPO�TDIFNF�
XPVME�FOTVSF�SFEVDUJPOT�JO�GVFM�EFNBOE��

The research team ensured that the underlying economic and emissions 
NPEFMT�NBUDIFE�UIF�DVSSFOU�MFWFMT�PG�FNQMPZNFOU
�PVUQVU
�BOE�FNJTTJPOT�
JO�0SFHPO��5IF�VOEFSMZJOH�BOBMZTJT�XIJDI�QSPEVDFE�UIF�SFTVMUT�JO�UIJT�
QBQFS�XBT�JOGPSNFE�CZ�NFFUJOHT�XJUI�SFMFWBOU�TUBLFIPMEFST�GSPN�CVTJOFTT�
BTTPDJBUJPOT
�VUJMJUJFT
�DPNNVOJUZ�HSPVQT
�HPWFSONFOU�BHFODJFT
�BOE�
FOWJSPONFOUBM�FYQFSUT��5IF�QSPDFTT�XBT�BMTP�JOGPSNFE�CZ�NFFUJOHT�XJUI�
UIF�4#����5FDIOJDBM�"EWJTPSZ�$PNNJUUFF
�NBEF�VQ�PG�SFQSFTFOUBUJWFT�GSPN�
TUBUF�BHFODJFT�XJUI�B�DPOOFDUJPO�UP�FOFSHZ�QPMJDZ��
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)LJXUH�����3HUFHQW�&KDQJH�LQ�+RXVHKROG�0RWRU�)XHO�'HPDQG�
���WRQ�&2�H�

)LJXUH�����5HJLRQDO�3HUFHQW�&KDQJH�LQ�+RXVHKROG�0RWRU�)XHO�
'HPDQG������WRQ�&2�H�

18Here, Truck Transportation employment refers to jobs with Oregon companies which transport goods by road. 



AppENdix B5: CArBON tAx  |  B125

CONClusiON 

#FDBVTF�FYQFDUFE�FOFSHZ�QSJDF�DIBOHFT�EVF�UP�UIF�DBSCPO�UBY�XFSF�B�
CBTJD�JOQVU�PG�UIF�NPEFMJOH
�DBSF�XBT�UBLFO�UP�FTUJNBUF�SFHJPO�TQFDJmD�
GVFM�QSJDF�DIBOHFT��4FWFSBM�VUJMJUJFT�QSPWJEFE�EBUB�XIJDI�BMMPXFE�UIF�
TUVEZ�UFBN�UP�DSFBUF�FMFDUSJDJUZ�HFOFSBUJPO�GVFM�NJY�QSPmMFT�GPS�FBDI�
SFHJPO��"T�B�SFTVMU�PG�UIF�DVTUPNJ[BUJPO�BOE�EZOBNJD�JOUFSBDUJPOT�XJUIJO�
UIF�NPEFMT
�BOE�UIF�HFOFSBM�BHSFFNFOU�XJUI�FBSMZ�SFTVMUT�GSPN�BDUVBM�
DBSCPO�QSJDJOH�QSPHSBNT
�UIF�TUVEZ�UFBN�IBT�B�IJHI�MFWFM�PG�DPOmEFODF�
in the results. 
5IF�CBTJD�JOTJHIU�CFIJOE�DBSCPO�QSJDJOH�JT�OPU�OFX
�BOE�JT�CBTFE�JO�
mainstream economic theory. If market interactions are leading to the 
PWFSVTF�PG�SFTPVSDFT�PVUTJEF�PG�UIF�NBSLFU
�JNQPTJOH�B�QSJDF�PO�UIF�
PWFSVTFE�SFTPVSDF�XJMM�CSJOH�JU�JOUP�UIF�NBSLFU�BOE�JODSFBTF�FGmDJFODZ��
$VSSFOUMZ
�UIF�OFHBUJWF�JNQBDUT�BTTPDJBUFE�XJUI�UIF�SFMFBTF�PG�DBSCPO�
through fossil fuel combustion is not incorporated into the market. By 
JNQPTJOH�B�QSJDF�PO�DBSCPO
�GPTTJM�GVFM�DPOTVNFST�BSF�JODFOUJWJ[FE�UP�
reduce their fuel usage. This reduction in fuel demand is not necessarily 
BTTPDJBUFE�XJUI�MPXFS�FDPOPNJD�PVUQVU��*O�GBDU
�EFQFOEJOH�PO�UIF�VTF�
PG�UIF�SFWFOVF
�B�DBSCPO�UBY�NJHIU�MFBE�UP�OFU�JODSFBTFT�JO�FNQMPZNFOU�
BOE�PVUQVU��#FDBVTF�PG�0SFHPO�T�DPOTUJUVUJPOBM�SFRVJSFNFOUT�SFMBUFE�
UP�USBOTQPSUBUJPO�GVFM�UBY�SFWFOVFT
�B�UBY�PO�DBSCPO�XPVME�TJHOJmDBOUMZ�
JODSFBTF�IJHIXBZ�GVOEJOH�JO�UIF�TUBUF��5IJT�JODSFBTF�JO�GVOEJOH�XPVME�
BLJO�UP�B�QVCMJD�TUJNVMVT�QSPKFDU�XIJDI�XPVME�SFBDI�FWFSZ�SFHJPO�JO�
Oregon. 
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Appendix C: SRT Minutes



C2 |  ECONorthwest

mEEtiNG miNutEs Of April 8, 2014

OREGON HIGHWAY COST ALLOCATION STUDY REVIEW TEAM 
MEETING MINUTES OF APRIL 8, 2014

8:30 a.m. to 10:30 a.m.
%"4�&YFDVUJWF�#VJMEJOH
�'JSTU�'MPPS�����$PUUBHF�4USFFU�/�&��4BMFN
�0SFHPO�
����������

Attendees: 

Study Review Team Members

+FSSJ�#PIBSE
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
.B[FO�.BMJL
�-FHJTMBUJWF�3FWFOVF�0GmDF
.JLF�.D"SUIVS
�"TTPDJBUJPO�PG�0SFHPO�$PVOUJFT
.BSL�.D.VMMFO
�0GmDF�PG�&DPOPNJD�"OBMZTJT�	$IBJS

+PIO�.FSSJTT
�*OEFQFOEFOU�&YQFSU
5JN�.PSHBO
�"NFSJDBO�"VUPNPCJMF�"TTPDJBUJPO�PG�0SFHPO�BOE�*EBIP�%PO�
/FHSJ
�8JMMBNFUUF�6OJWFSTJUZ
%PVH�1BSSPX
�*OEFQFOEFOU�&YQFSU
#PC�3VTTFMM
�0SFHPO�5SVDLJOH�"TTPDJBUJPOT

Support Staff and Friends of the SRT

$BSM�#BUUFO
�&$0/PSUIXFTU
$SBJH�$BNQCFMM
�SFQSFTFOUJOH�"NFSJDBO�"VUPNPCJMF�"TTPDJBUJPO�PG�0SFHPO�
and Idaho
3PCFSU�.BFTUSF
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
-BOJ�1FOOJOHUPO
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
"NZ�8JMMJBNT
�0SFHPO�%FQBSUNFOU�PG�"ENJOJTUSBUJWF�4FSWJDFT

Welcome, Introduction and Opening Remarks

5IF�NFFUJOH�CFHBO�BU������B�N��BOE�.S��.D.VMMFO�XFMDPNFE�UIF�4UVEZ�
3FWJFX�5FBN�	435
�NFNCFST�BOE�TVQQPSU�TUBGG��1BSUJDJQBOUT�JOUSPEVDFE�
UIFNTFMWFT�

Review of the SRT Meeting Schedule and Logistics

.T��8JMMJBNT�PG�%"4�SFWJFXFE�UIF�QSPQPTFE�NFFUJOH�TDIFEVMF�PG�UIF�4UVEZ�
3FWJFX�5FBN��*U�XBT�BHSFFE�NFFUJOHT�XJMM�BMUFSOBUF�CFUXFFO�4BMFN�BOE�
1PSUMBOE��.FFUJOH�EBUFT�BOE�UJNFT�XJMM�CF�EFUFSNJOFE�WJB�%PPEMF�QPMMT��.T��
Williams QSPQPTFE�VTJOH�%SPQ#PY�BT�UIF�mMF�TIBSJOH�TZTUFN�GPS�UIF�435�
BOE�UIFSF�XFSF�OP�PCKFDUJPOT�

Issue Papers

.S��#BUUFO�PVUMJOFE�UIF�mWF�JTTVF�QBQFST�NFOUJPOFE�JO�UIF�3FRVFTU�GPS�
1SPQPTBMT��	�
�UIF�PVUMPPL�GPS�GVFM�EFNBOE�BOE�UIF�FGGFDUJWFOFTT�PG�GVFM�
UBYFT�PWFS�UIF�FYUFOEFE�IPSJ[PO��	�
�UIF�JNQBDU�PG�DBSCPO�UBYFT�PO�FRVJUZ�
BDSPTT�SPBE�VTFST��	�
�B�TVSWFZ�PG�SFDFOU�DPTU�BMMPDBUJPO�TUVEJFT��	�
�UIF�
&GmDJFOU�'FF�5FDIOJDBM�3FTFBSDI�1MBO��	�
�UIF�&GmDJFOU�'FF�5FDIOJDBM�
*NQMFNFOUBUJPO�1MBO��BOE�	�
�B�TJYUI�JTTVF�QBQFS�PG�BO�iPQFO�UPQJDw�UP�CF�
SFRVFTUFE�CZ�UIF�435�

	�
�3FHBSEJOH�UIF�PVUMPPL�GPS�GVFM�EFNBOE�BOE�UIF�FGGFDUJWFOFTT�PG�
GVFM�UBYFT�PWFS�UIF�FYUFOEFE�IPSJ[PO
�UIF�"NFSJDBO�"TTPDJBUJPO�PG�
3FUJSFE�1FSTPOT�	""31
�QVU�PVU�B�QBQFS�MBTU�ZFBS�TVNNBSJ[JOH�UIF�
demographic contributions to these issues. The baby boom generation 
OPX�BQQSPBDIJOH�SFUJSFNFOU�JT�JODMJOFE�UP�ESJWF�NPSF�PGUFO�BOE�MPOHFS�
distances than those older or younger than them. Mr. Batten added 
UIBU�UIFSF�JT�BO�JOUFSBDUJPO�CFUXFFO�UIJT�QBQFS�BOE�UIF�POF�PO�DBSCPO�
UBYFT��*O�7BODPVWFS�#$
�XIFSF�UIFZ�IBWF�B�DBSCPO�UBY
�WFIJDMF�NJMFT�PG�
USBWFM�	7.5
�EFDSFBTFE�EVSJOH�UIF�SFDFTTJPO�BOE�SFNBJOFE�UIFSF
�XIJMF�
UIF�SFTU�PG�$BOBEB�T�7.5�SFCPVOEFE��.S��.D"SUIVS�BTLFE�XIFUIFS�UIF�
DPTU�PG�GVFM�XJMM�CF�UBLFO�JOUP�DPOTJEFSBUJPO��.S��#BUUFO�TBJE�ZFT�BOE�
NFOUJPOFE�UIBU�DPOTVNFST��TIPSU��BOE�MPOH�UFSN�SFBDUJPOT�UP�GVFM�QSJDF�
JODSFBTFT�BSF�EJGGFSFOU��'PS�TIPSU�UFSN�TQJLFT�JO�HBT�QSJDFT
�DPOTVNFST�
NBZ�PQU�UP�TIJGU�NJMFT�UP�NPSF�GVFM�FGmDJFOU�WFIJDMFT�XJUIJO�B�IPVTFIPME
�
XIJMF�B�MPOH�UFSN�JODSFBTF�NBZ�DBVTF�UIFN�UP�BDRVJSF�NPSF�GVFM�
FGmDJFOU�WFIJDMFT��.S��.PSHBO�TVHHFTUFE�B�TUVEZ�PG�UFFO�ESJWFS�MJDFOTJOH�
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USFOET�TQPOTPSFE�CZ�"""�JT�SFMFWBOU�UP�UIF�EFNPHSBQIJD�JTTVFT�BOE�
offered to send a copy to the group.
	�
�3FHBSEJOH�UIF�JNQBDU�PG�DBSCPO�UBYFT�PO�FRVJUZ�BDSPTT�SPBE�VTFST
�
UIFSF�BSF�TFWFSBM�PUIFS�QMBDFT�UIBU�IBWF�BMSFBEZ�JNQMFNFOUFE�B�DBSCPO�
UBY�BOE�DBO�HJWF�VT�VTFGVM�JOGPSNBUJPO�BCPVU�IPX�B�DBSCPO�UBY�DPVME�
XPSL�JO�0SFHPO��0SFHPO
�8BTIJOHUPO
�BOE�$BMJGPSOJB�BSF�BMM�TQPOTPSJOH�
SFTFBSDI�UP�EFUFSNJOF�IPX�B�DBSCPO�UBY�QPMJDZ�DPVME�XPSL�GPS�UIFTF�
TUBUFT��.S��3VTTFMM�BTLFE�BCPVU�B�DBSCPO�UBY�TUVEZ�SFRVFTUFE�CZ�UIF�
-FHJTMBUVSF�PG�5PN�1PUJPXTLZ��.S��.D.VMMFO�TBJE�.S��.BMJL�JT�PWFSTFFJOH�
UIBU�TUVEZ�BOE�BTLFE�JG�UIF�mOEJOHT�DPVME�CF�MFWFSBHFE�GPS�UIF�435��.S��
.BMJL�TBJE�UIF�TUVEZ
�XIJDI�XBT�DPOUSBDUFE�XJUI�146�BOE�JT�FYUFOTJWF
�
MPPLT�BU�DBSCPO�UBYFT�BT�SFQMBDJOH�UIF�FYJTUJOH�SFWFOVF�TPVSDFT��.S��
.BMJL�XBT�VOTVSF�XIFUIFS�UIF�)$"4�JTTVF�QBQFS�XPVME�MPPL�BU�POMZ�
QPSUJPOT�PG�UIBU�TUVEZ�PS�BU�FOUJSFMZ�EJGGFSFOU�GBDUPST��.S��1BSSPX�BTLFE�
IPX�DBSCPO�UBYFT�XPVME�GFFE�JOUP�UIF�IJHIXBZ�GVOE��.S��#BUUFO�TBJE�UIF�
�����&GmDJFOU�'FF�4UVEZ�BTTVNFE�UIF�FNJTTJPOT�GFF�XPVME�CF�JNQPTFE�
PO�B�QFS�HBMMPO�CBTJT
�BT�JT�UIF�FYJTUJOH�GVFMT�UBY��.S��3VTTFMM�QPJOUFE�
PVU�UIBU�B�DBSCPO�UBY�NBZ�CF�FBTZ�UP�BWPJE
�QBSUJDVMBSMZ�JO�UIF�USVDLJOH�
JOEVTUSZ��.S��/FHSJ�TBJE�UIF�QSJDFT�CFUXFFO�0SFHPO
�8BTIJOHUPO�BOE�
$BMJGPSOJB�NBZ�OPU�OFDFTTBSJMZ�CF�UIBU�EJGGFSFOU
�HJWFO�UIF�GVFM�UBYFT�
UIBU�BMSFBEZ�FYJTU�JO�8BTIJOHUPO�BOE�$BMJGPSOJB
�CVU�JU�T�JNQPSUBOU�UP�
VOEFSTUBOE�XIFUIFS�UIJT�XJMM�QVU�B�XFEHF�CFUXFFO�UIPTF�UXP�LJOET�PG�
prices.
	�
�'PS�UIF�TVSWFZ�PG�DPTU�BMMPDBUJPO�TUVEJFT
�.S��#BUUFO�TBJE�UIFZ�XJMM�
OFFE�UP�mOE�BMM�UIF�NPTU�SFDFOU�TUVEJFT
�JODMVEJOH�/FWBEB�T�BOE�*EBIP�T��
Ms. Pennington noted Virginia and Tennessee both conducted studies 
SFDFOUMZ�BT�XFMM��.S��#BUUFO�TBJE�0SFHPO�T�XFJHIU�NJMF�UBY�JT�VOJRVF�
BOE�QSFWFOUT�JU�GSPN�CFJOH�EJSFDUMZ�DPNQBSBCMF�UP�PUIFS�TUBUFT��.S��
/FHSJ�QPJOUFE�PVU�UIBU�0SFHPO�JT�MJLFMZ�UIF�NPTU�QSPHSFTTJWF�TUBUF�XJUI�
SFHBSE�UP�UIFTF�TUVEJFT�BOE�IF�XPVME�MJLF�UP�TFF�PVS�TUVEJFT�SFDFJWF�
NPSF�OBUJPOBM�BUUFOUJPO��.S��.D.VMMFO�TBJE�TFWFSBM�PG�PVS�TUVEJFT�DBO�CF�
GPVOE�PO�UIF�0&"�XFC�TJUF
�CVU�UIFZ�DBO�CF�EJGmDVMU�UP�mOE�BOE�BSF�OPU�
BEWFSUJTFE��*U�XBT�HFOFSBMMZ�BHSFFE�UIF�TUVEJFT�TIPVME�CF�NBEF�NPSF�
BWBJMBCMF��.S��#BUUFO�BTLFE�XIFUIFS�BOZ�0%05�FDPOPNJTUT�QBSUJDJQBUF�
JO�UIF�5SBOTQPSUBUJPO�3FTFBSDI�#PBSE
�BT�UIBU�XPVME�CF�BO�FYDFMMFOU�
WFIJDMF�GPS�HBJOJOH�NPSF�FYQPTVSF�GPS�0SFHPO��.S��.FSSJTT�TVHHFTUFE�

UIBU�EVSJOH�UIF�SFTFBSDI�GPS�UIJT�QBQFS
�UIF�435�DPOTJEFS�MFTTPOT�
MFBSOFE�GSPN�PUIFS�TUBUFT�BOE�BEPQU�JNQSPWFNFOUT�JO�NFUIPEPMPHZ�JG�
any are found.
	�
�3FHBSEJOH�UIF�&GmDJFOU�'FF�5FDIOJDBM�3FTFBSDI�1MBO
�.S��#BUUFO�TBJE�
UIJT�DPVME�JODMVEF�UIF�TUVEJFT�EFTDSJCFE�JO�UIF������&GmDJFOU�'FF�4UVEZ�
3FQPSU�PS�UIF�SFTFBSDI�QMBO�DPVME�CF�GPDVTFE�PO�IPX�UIF�FGmDJFOU�GFF�
NFUIPE�PG�IJHIXBZ�DPTU�BMMPDBUJPO�DPVME�CF�JNQSPWFE�BOE�JNQMFNFOUFE��
8IBU�UP�BDDPNQMJTI�XJUI�UIFTF�UXP�QBQFST�JT�UIF�RVFTUJPO�CFGPSF�UIJT�
HSPVQ�UPEBZ��.S��.D.VMMFO�TBJE�UIF�FGmDJFOU�GFF�QBQFS�GSPN�MBTU�UJNF�
included next steps for a technical research plan and implementation 
QMBO
�TP�IJT�UIPVHIUT�XFSF�UP�TUBSU�XJUI�UIPTF�TUFQT��)PXFWFS
�IF�BEEFE�
that Mr. Batten mentioned the research plan could be made more 
QSBDUJDBM�JO�UFSNT�PG�B�QPMJDZ�QBUIXBZ�
.S��#BUUFO�TBJE�UIBU�XIJMF�IF�JTO�U�SFDPNNFOEJOH�UIJT
�JU�DPVME�CF�EPOF�
as a more limited look focusing only on the HCAS rather than getting 
UP�FGmDJFOU�GFFT�TPNFUJNF�JO�UIF�GVUVSF��.S��.BMJL�TBJE�IF�T�OPU�DMFBS�
PO�UIF�EJGGFSFODF��.S��#BUUFO�TBJE�POF�PQUJPO�JT�UP�EP�B�QBQFS�PO�IPX�
)$"�TUVEJFT�DPVME�CF�EPOF�VTJOH�UIF�NFUIPET�PG�UIF������&GmDJFOU�
'FF�4UVEZ
�CVU�XJUI�JNQSPWFE�EBUB�BOE�NFUIPET��5IF�PUIFS�QPTTJCJMJUZ�
JT�UP�TBZ�XIBU�EBUB
�BOBMZUJDBM�NFUIPET
�TUVEJFT
�UFDIOPMPHZ
�BDUJPOT
�
BOE�QPMJUJDBM�DPPQFSBUJPO�CFUXFFO�BHFODJFT�BOE�UIF�MFHJTMBUVSF�XPVME�
CF�OFDFTTBSZ�UP�BDUVBMMZ�BDIJFWF�B�TUBUF�XIFSF�FGmDJFOU�GFFT�BSF�
CFJOH�DIBSHFE��8IBU�JU�XPVME�UBLF�JO�UFSNT�PG�SFTPVSDFT
�EPMMBST
�OFX�
UFDIOPMPHJFT��MBZ�PVU�BMM�UIF�TUFQT
�B�EFUBJMFE�CMVFQSJOU��.S��3VTTFMM�TBJE�
UIBU�XBT�UIF�JOUFOU�PG�UIF�QBQFS�MBTU�UJNF�BOE�BTLFE�XIZ�B�EJGGFSFOU�SFTVMU�
XPVME�CF�FYQFDUFE�UIJT�UJNF��.S��#BUUFO�TBJE�JG�UIFZ�XFSFO�U�MPPLJOH�BU�
UIF�RVFTUJPO�KVTU�EFTDSJCFE
�UIFO�UIF�TDPQF�PG�UIFTF�QBQFST�XPVME�CF�
NVDI�NPSF�MJNJUFE��5IF�435�XPVMEO�U�CF�UBMLJOH�BCPVU�IPX�FGmDJFOU�GFFT�
DPVME�CF�BDIJFWFE
�CVU�SBUIFS�IPX�UP�SFQMJDBUF�FGmDJFOU�GFFT�XJUIJO�B�
HCA study.
.S��3VTTFMM�TBJE�JG�XF�XFSF�UP�EP�UIF�UXP�QBQFST�MJTUFE
�IF�EPFT�OPU�
CFMJFWF�UIF�MFHJTMBUVSF�XPVME�IBWF�NVDI�JOUFSFTU�JO�UIFN��)F�TBJE�JU�
needs to be more of a policy paper than a technical paper for the 
MFHJTMBUVSF�UP�FOHBHF��*U�XBT�BTLFE�XIFUIFS�B�CMVFQSJOU�XPVME�IFMQ�UIF�
MFHJTMBUVSF�FOHBHF�JO�UIF�TUFQT�BOE�.S��3VTTFMM�TBJE�ZFT
�UIFZ�XPVME�
TFF�B�SPMF�GPS�UIFNTFMWFT�BOE�XPVME�CF�BCMF�UP�EFUFSNJOF�XIFUIFS�UIBU�
QBUI�JT�XPSUI�QVSTVJOH��.T��#PIBSE�TVHHFTUFE�B�OFFE�UP�BHSFF�PO�UIF�
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purpose of the paper before it goes too far. She suggested thinking 
BCPVU�UIF�CMVFQSJOU�DVSSFOUMZ�JO�QMBDF�BOE�XIBU�JT�NJTTJOH�UP�TVQQPSU�
FGmDJFOU�GFFT��5IF�UFBN�OFFET�UP�VOEFSTUBOE�UIF�CBSSJFST�BOE�IPX�MBSHF�
UIFZ�BSF�CFDBVTF�VOUJM�UIFO�UIF�HSPVQ�EPFTO�U�LOPX�XIBU�JU�T�BTLJOH�

.S��1BSSPX�BTLFE�BCPVU�+JN�8IJUUZ�BOE�IPX�IJT�FGGPSU�JOUFSGBDFT�XJUI�
UIF�)$"4
�TJODF�POF�PG�UIF�OFDFTTBSZ�DPNQPOFOUT�PG�BO�FGmDJFOU�GFF�
BQQSPBDI�JT�7.5��.S��.BFTUSF�TBJE�NPTU�PG�UIBU�XPVME�QSPCBCMZ�IBWF�
UP�DPNF�JO�B�WBSJBCMF�GFF�TUSVDUVSF��3JHIU�OPX�UIF�7.5�GFF�JT�WJFXFE�
BT�B�nBU�DIBSHF�QFS�NJMF
�CVU�BO�FGmDJFOU�GFF�XPVME�BMTP�EFBM�XJUI�UJNF�
BOE�QMBDF�WBSJBCJMJUZ��*U�XBT�BTLFE�IPX�FYUFSOBMJUJFT�BSF�QSJDFE��JG�UIFSF�
XFSF�BO�FGmDJFOU�GFF�BOE�XF�XFSF�DIBSHJOH�GPS�BJS�RVBMJUZ
�XIFSF�XPVME�
UIBU�NPOFZ�HP�BOE�IPX�XPVME�UIBU�XPSL �5IBU�T�UIF�RVFTUJPO�CFDBVTF�
that comes into the construct of the constitutional restrictions and there 
BSF�POMZ�B�DFSUBJO�BNPVOU�PG�UIJOHT�ZPV�DBO�EP�JO�IJHIXBZ�DPOTUSVDUJPO�
that reduce air and noise pollution. Does sending a price signal alone 
accomplish the goal or do you then need to take the money and spend 
it on different things than you spend it on today? The economists 
XPVME�TBZ�UIF�QSJDF�TJHOBM�BMPOF�DBO�TPMWF�UIF�QSPCMFN��*U�XJMM�TFU�UIF�
PQUJNBM�MFWFM�PG�DPOTVNQUJPO
�BOE�XIBU�ZPV�UIFO�EP�XJUI�UIF�NPOFZ�
JT�B�TFQBSBUF�RVFTUJPO��3FTFSWFT�BSF�DSFBUFE�TP�XIFO�ZPV�SVO�PVU�PG�
DBQBDJUZ�ZPV�DBO�JODSFBTF�JU��.T��#PIBSE�TBJE�.S��8IJUUZ�T�FGGPSU�OFYU�
ZFBS�XJMM�CF�PO�MPHJTUJDT�BOE�NFDIBOJDT��.S��.BMJL�TBJE�UIFSF�TIPVMEO�U�
CF�BOZ�DPOUSBEJDUJPO�CFUXFFO�7.5�GFFT
�XIBU�.S��8IJUUZ�JT�EPJOH
�BOE�
FGmDJFOU�GFFT��5IFZ�DPVME�XPSL�UPHFUIFS�PS�JOEFQFOEFOUMZ��*G�.S��8IJUUZ�
TPMWFT�UIF�MPHJTUJDT�QSPCMFN
�UIFO�UIF�GFFT�CFDPNF�WBSJBCMF�BOE�UIJT�
becomes simpler.
.S��$BNQCFMM�TBJE�"""�IBT�DPODFSOT�BCPVU�IPX�WBSJBCMF�UBYFT�BSF�
applied because it has a disproportionate impact on their members. 
5IFZ�XPVME�MJLF�UP�LOPX�XIBU�UIF�SFBMN�JT
�CVU�PODF�UIF�435�HFUT�UP�UIBU�
EJTDVTTJPO
�"""�XJMM�SBJTF�UIFJS�DPODFSOT�BU�UIBU�UJNF��.S��/FHSJ�BTLFE�
JG�UIFSF�JT�DPOTFOTVT�UIF�HSPVQ�XPVME�MJLF�B�CMVFQSJOU�QBQFS��)F�BEEFE�
UIBU�.S��#BUUFO�DPVME�CSJOH�BO�PVUMJOF�PG�XIBU�UIBU�XPVME�MPPL�MJLF�UP�UIF�
OFYU�NFFUJOH�BOE�UIF�435�DPVME�UIFO�EFCBUF�XIFUIFS�UIPTF�QJFDFT�NFFU�
JUT�OFFET��)F�BMTP�BTLFE�GPS�UIF�mOBM�WFSTJPO�PG�MBTU�CJFOOJVN�T�QBQFS�
TP�UIF�HSPVQ�DBO�SFWJFX�XIBU�JU�EJE�BOE�XIBU�JT�TUJMM�OFFEFE��.S��#BUUFO�
BTLFE�UIF�NFNCFST�UP�TVCNJU�B�POF�QBSBHSBQI�QSPCMFN�TUBUFNFOU�PG�

XIBU�UIF�QBQFS�TIPVME�CF�BCPVU��.S��.D.VMMFO�TBJE�QBSU�PG�UIF�QSPCMFN�
MBTU�UJNF�XBT�UIF�CSPBEOFTT�PG�UIF�TDPQF�GPS�UIF�QBQFS�

	�
�8JUI�SFTQFDU�UP�UIF�&GmDJFOU�'FF�5FDIOJDBM�*NQMFNFOUBUJPO�
1MBO�QBQFS
�.S��#BUUFO�TBJE�UIF�SFTFBSDI�QBQFS�JT�OFFEFE�CFGPSF�
JNQMFNFOUBUJPO�DBO�CF�EFTDSJCFE�JO�BOZ�EFUBJM��*U�XPVME�CF�B�GBJSMZ�
large research effort to gather all the current state of the art information 
BOE�MBZ�UIF�GPVOEBUJPO�UP�EFWFMPQ�BO�JNQMFNFOUBUJPO�QMBO��5IF�
JNQMFNFOUBUJPO�QMBO�QBQFS�XBT�FOWJTJPOFE�BT�B�MBSHF
�NVMUJ�BHFODZ�
FGGPSU�JOWPMWJOH�B�MPU�PG�QPMJDZ�XPSL
�TP�UIF�mSTU�TUVEZ�JT�UP�DIBSBDUFSJ[F�
XIBU�BO�FGmDJFOU�GFF�XPVME�SFBMMZ�MPPL�MJLF�BOE�XIBU�DPTUT�XPVME�HP�JOUP�
UIBU
�BOE�UIF�TFDPOE�QJFDF�JT�IPX�UP�HFU�GSPN�XIFSF�XF�BSF�UP�XIFSF�
XF�TIPVME�CF��*U�T�BMTP�JNQPSUBOU�UP�MPPL�BU�UIF�PQUJPOT�BOE�XIBU�T�CFFO�
EPOF�JO�PUIFS�QMBDFT
�XIBU�T�LOPXO�BCPVU�UIF�BWBJMBCMF�UFDIOPMPHJFT�
BOE�XIFSF�UIFZ�SF�IFBEFE��.T��#PIBSE�TBJE�TIF�XBTO�U�TVSF�UIF�OVNCFS�
PG�QBQFST�NBLFT�B�EJGGFSFODF��5IF�JEFB�PG�XIBU�T�JO�UIF�3'1�JT�UIF�MFWFM�
PG�FGGPSU�XF�FYQFDU�JO�UIF�SFTFBSDI��4IF�BHSFFE�UIBU�FBDI�435�NFNCFS�
TIPVME�XSJUF�B�QBSBHSBQI�PO�XIBU�UIF�QBQFS�TIPVME�CF�

.S��1BSSPX�TBJE�IF�XPVME�MJLF�UP�EJTDVTT�UIJT�GVSUIFS�BU�UIF�OFYU�NFFUJOH�
BGUFS�FWFSZPOF�IBT�IBE�BO�PQQPSUVOJUZ�UP�MPPL�BU�UIF�QSFWJPVT�QBQFS��
)F�BMTP�TVHHFTUFE�SFWJFXJOH�UIF�DPNNFOUT�SFDFJWFE�MBTU�UJNF�UP�CFUUFS�
VOEFSTUBOE�XIBU�UIF�DPODFSOT�XFSF��.S��.D.VMMFO�TBJE�IF�XPVME�mOE�
UIF�UISFBE�PG�DPNNFOUT�BOE�UIF�mOBM�QBQFS�BOE�QMBDF�UIPTF�JO�UIF�
%SPQ�#PY��.S��.FSSJTT�TVHHFTUFE�SFWJFXJOH�UIF�QSFWJPVT�QBQFS�BOE�
DPNQBSJOH�JU�BHBJOTU�UIF�mOBM�WFSTJPO�PG�UIF�PVUMJOF�JO�PSEFS�UP�LOPX�
XIFUIFS�UIF�PVUMJOF�XBT�TBUJTmFE
�TJODF�JU�DPVME�CF�UIF�PVUMJOF�GSPN�
CFGPSF�JTO�U�XIBU�QFPQMF�SFBMMZ�XBOU�UP�TFF�UIJT�UJNF��.S��#BUUFO�TBJE�JG�
UIF�JNQMFNFOUBUJPO�QMBO�JT�GPS�FGmDJFOU�GFFT
�IF�EPFTO�U�CFMJFWF�FWFO�
XIFO�UIF�QBQFS�JT�DPNQMFUF�UIBU�0%05�XPVME�CF�SFBEZ�UP�VOEFSUBLF�B�
SFBM�UFDIOJDBM�JNQMFNFOUBUJPO�BT�JU�XPVME�SFRVJSF�B�WBSJFUZ�PG�FOHJOFFST�
BOE�QFPQMF�XJUI�NPSF�FYQFSUJTF�UIBO�&$0/PSUIXFTU�DBO�QSPWJEF��.S��
.D.VMMFO�TBJE�UIBU�TJODF�FGmDJFOU�GFFT�BSF�BO�JOFWJUBCMF�DPNQPOFOU
�JU�
TFFNT�MJLF�BU�MFBTU�IBWJOH�B�TNBMM�TFDUJPO�EFTDSJCJOH�JNQMFNFOUBUJPO�
XPVME�CF�XPSUIXIJMF�TP�UIF�MFHJTMBUVSF�LOPXT�XIFSF�XF�BSF�JO�UIF�
EFWFMPQNFOU��8IFUIFS�UIFSF�JT�POF�QBQFS�PS�UXP�XJMM�OFFE�UP�CF�
determined after the outline is produced.
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	�
�'PS�UIF�PQFO�UPQJD�QBQFS
�.S��3VTTFMM�BTLFE�BCPVU�UIF�QPUFOUJBM�
PG�BWFSBHJOH�UIF�TUVEZ�SFTVMUT�PWFS�B�QFSJPE�MPOHFS�UIBO�B�CJFOOJVN�
to preclude spikes and aberrations from affecting the tax rates. Mr. 
.FSSJTT�TBJE�IF�XBTO�U�TVSF�JG�JU�T�UIBU�JNQPSUBOU�BOZNPSF�CFDBVTF�UIF�
SFTVMUT�PG�UIF�MBTU�TFWFSBM�TUVEJFT�IBWF�CFFO�RVJUF�TJNJMBS��.S��#BUUFO�
TBJE�B�NPWJOH�BWFSBHF�DPVME�CF�DBMDVMBUFE�BGUFS�UIF�GBDU��.S��3VTTFMM�
BTLFE�BCPVU�UIF�CFTU�XBZ�PG�EPJOH�UIBU�BOE�TVHHFTUFE�BO�JTTVF�QBQFS�
XPVME�CF�IFMQGVM�GPS�UIF�435��*G�UIF�$PMVNCJB�3JWFS�$SPTTJOH�QSPKFDU�IBE�
NPWFE�GPSXBSE�JU�DPVME�IBWF�QSPEVDFE�B�TQJLF�IBWJOH�B�QPUFOUJBM�JNQBDU�
PO�UBY�SBUFT
�BOE�0SFHPO�NBZ�CF�JO�UIF�TBNF�QPTJUJPO�XJUI�GFEFSBM�
GVOEJOH��.S��.BFTUSF�TBJE�UIBU�LJOE�PG�QBQFS�XPVME�IBWF�UXP�QBSUT��
EFmOJOH�BO�BCFSSBUJPO�BOE�FYQMBJOJOH�XIBU�UIF�SFDPNNFOEBUJPO�XPVME�
CF�JG�JU�PDDVSSFE��.S��.D.VMMFO�TBJE�UIF�RVFTUJPO�JT�UP�XIBU�FYUFOU�UIF�
FYQFOEJUVSFT�JO�UIF�UXP�ZFBS�XJOEPX�UIF�435�FYBNJOFT�SFnFDU�MPOHFS�
UFSN�IJHIXBZ�FYQFOEJUVSFT��"�SFBTPO�GPS�TNPPUIJOH�JT�UP�CBTF�UIF�TUVEZ�
SFTVMUT�PO�UIF�MPOHFS�UFSN�IJHIXBZ�OFFET�PWFS�UFO�PS�UXFOUZ�ZFBST�SBUIFS�
UIBO�XIBU�JT�CFJOH�CVJMU�UPEBZ��.S��#BUUFO�TBJE�QBSU�PG�UIJT�JT�UBLFO�DBSF�
PG�XJUI�CPOE�mOBODJOH��.S��3VTTFMM�TBJE�TPNF�QPMJDZ�DIPJDFT�IBWF�CFFO�
NBEF�o�GPS�FYBNQMF
�TVCTJEJ[FE�WFIJDMFT�BSF�OPX�CFJOH�EFBMU�XJUI�JO�B�
EJGGFSFOU�XBZ��8IFO�DIPJDFT�MJLF�UIBU�BSF�NBEF
�UIFSF�JT�UIF�QPUFOUJBM�PG�
JNQBDUJOH�UBY�SBUFT�BOE�JU�XPVME�CF�OJDF�UP�IBWF�B�XBZ�PG�TNPPUIJOH�UIBU�
out. Mr. McArthur suggested thinking about implementing an approach 
UIBU�MPPLT�BU�mWF�ZFBS�XJOEPXT�SBUIFS�UIBO�CJFOOJB�BOE�SFQPSU�JU�BT�B�
SVOOJOH�BWFSBHF�BOE�OPU�BT�B�QPJOU�JO�UJNF��.S��3VTTFMM�TBJE�IF�DPVME�
UIJOL�PG�B�OVNCFS�PG�XBZT�UP�BQQSPBDI�UIJT
�CVU�B�XIJUF�QBQFS�DPVME�IFMQ�
EFUFSNJOF�UIF�CFTU�XBZ��.S��#BUUFO�BTLFE�BCPVU�DIBOHFT�JO�UIF�)$"4�
NFUIPEPMPHZ�WFSTVT�IPX�SFWFOVFT�BSF�DPMMFDUFE�PS�IPX�0%05�TQFOET�
money. Mr. Russell said maybe that should also be part of the paper.
.S��.FSSJTT�MJLFE�.S��3VTTFMM�T�TVHHFTUJPO
�CVU�XPVME�BMTP�MJLF�UP�TFF�
B�QBQFS�EFBMJOH�XJUI�UIF�BMMPDBUJPO�NFUIPEPMPHZ�JUTFMG�BOE�TVHHFTUFE�
TUVEEFE�UJSFT�XPVME�CF�B�HPPE�UPQJD�TJODF�UIBU�IBT�CFFO�POF�PG�UIF�
XFBLFTU�QBSU�PG�UIF�TUVEZ��.S��#BUUFO�TBJE�B�QBQFS�DPVME�CF�EPOF�PO�
UIF�CFTU�XBZ�UP�JODPSQPSBUF�0%05�T�VQDPNJOH�TUVEEFE�UJSF�SFTFBSDI�
mOEJOHT��.S��3VTTFMM�MJLFE�UIF�JEFB�PG�JODMVEJOH�UIJT�XJUI�UIF�UPQJD�
PG�BWFSBHJOH�CFDBVTF�UIBU�JT�B�HPPE�FYBNQMF�PG�XIFSF�VQEBUFE�
JOGPSNBUJPO�DPVME�IBWF�BO�JNQBDU��.S��$BNQCFMM�TBJE�UIF�DIBMMFOHF�

XJUI�TUVEEFE�UJSFT�JT�UIBU�NPOFZ�JTO�U�OFDFTTBSJMZ�TQFOU�UP�SFQBJS�BMM�UIF�
damage done by them.
.S��.D.VMMFO�TVHHFTUFE�TVNNBSJ[JOH�UIJT�BT�UXFOUZ�ZFBST�PG�
)$"4��NFUIPEPMPHZ
�WPMBUJMJUZ�PG�SFTVMUT
�XFBLOFTTFT
�BOE�GVUVSF�
enhancements. Mr. Merriss said that is pretty broad. Mr. Russell said 
UIFSF�BSF�BMXBZT�QJFDFT�UIBU�DPVME�SFTVMU�JO�BO�BCFSSBUJPO�BOE�UIBU�DPVME�
CF�EJTDVTTFE�JO�B�QBQFS
�CVU�UIF�JNQPSUBOU�QBSU�JT�UP�EFUFSNJOF�UIF�CFTU�
XBZ�PG�EFBMJOH�XJUI�BO�BCFSSBUJPO�UP�TNPPUI�UIF�DVSWF��.S��.BMJL�TBJE�
.S��3VTTFMM�XPVME�MJLF�B�TFOTJUJWJUZ�BOBMZTJT�BOE�UP�EFUFSNJOF�UIF�TPSU�PG�
DIBOHFT�UIBU�XPVME�DBVTF�UIF�435�UP�SFDPNNFOE�B�SBUF�DIBOHF�UP�UIF�
MFHJTMBUVSF�BT�PQQPTFE�UP�UIPTF�DIBOHFT�UIBU�XPVME�CBMBODF�UIFNTFMWFT�
PVU��.S��.BFTUSF�TBJE�.S��.D.VMMFO�T�EFTDSJQUJPO�PG�WPMBUJMJUZ�JO�UIF�)$"4�
JT�UIF�QFSGFDU�GSBNJOH�QISBTF�CFDBVTF�JU�DBQUVSFT�XIBU�DPVME�CF�HPJOH�
PO�JO�UIF�TIPSU�UFSN�UP�NBLF�UIF�)$"4�SFTVMUT�WPMBUJMF
�BCFSSBUJPOT�
PWFS�UIF�OFYU�UXP�UP�mWF�PS�UFO�ZFBST�UIBU�DPVME�ESBNBUJDBMMZ�BGGFDU�UIF�
)$"4�SFTVMUT
�BOE�XIBU�UIF�TUBUF�T�SFTQPOTF�TIPVME�CF�UP�UIBU�WPMBUJMJUZ��
.S��$BNQCFMM�BTLFE�XIBU�B�QBQFS�BCPVU�TUVEEFE�UJSFT�XPVME�JODMVEF��
.S��#BUUFO�TBJE�UIBU�JO�UIF�QBTU�JU�XBT�EFDJEFE�UIBU�TUVEEFE�UJSF�DPTUT�
DPVMEO�U�CF�EJSFDUMZ�BQQMJFE�CFDBVTF�0%05�EPFTO�U�BDUVBMMZ�TQFOE�UIBU�
NVDI�NPOFZ�PO�UIFTF�SFQBJST��.S��$BNQCFMM�TBJE�IF�EPFTO�U�LOPX�IPX�
BOZ�EBUB�CFTJEFT�UIF�FYQFOEJUVSFT�DPVME�CF�VTFE�XJUIPVU�ESBTUJDBMMZ�
DIBOHJOH�UIF�XBZ�UIF�TUVEZ�JT�EPOF��5IF�JTTVF�JT�XIFUIFS�0%05
�BT�B�
QPMJDZ�PVUTJEF�UIF�)$"4
�TIPVME�CF�TQFOEJOH�NPSF�NPOFZ�PO�TUVEEFE�
UJSF�EBNBHF�SFQBJST�BOE�TIPVME�DPMMFDU�B�UBY�GSPN�UIPTF�XIP�DBVTF�UIF�
EBNBHF��.S��.D"SUIVS�BTLFE�XIFUIFS�UIFSF�IBT�CFFO�B�SFDFOU�MPPL�BU�
UIF�SFMBUJWF�JNQBDU�PG�WFIJDMFT�XFJHIJOH��
����MCT��WFSTVT���
����MCT��
.S��#BUUFO�TBJE�UIF�DVSWF�mUUJOH�QBWFNFOU�EBNBHF�NPEFM�EPFT�HP�BMM�
UIF�XBZ�EPXO�UP�CBTJD�WFIJDMFT�BOE�UIFSF�JT�B�EJGGFSFODF�CFUXFFO�B�
��
����MC��WFIJDMF�BOE�B��
����MC��WFIJDMF�

3FHBSEJOH�UIF�SFQPSU�UP�UIF�MFHJTMBUVSF
�.S��#BUUFO�TVHHFTUFE�UIF�
435�FTUBCMJTI�SVMFT�JO�BEWBODF�GPS�EFDJEJOH�PO�XIJDI�mHVSFT�UP�CBTF�
JUT�SFDPNNFOEBUJPOT
�UIFO�SFNJOE�UIF�MFHJTMBUVSF�PG�QSJPS�TUVEJFT�
BOE�FYQMBJO�UIF�NPWJOH�BWFSBHF��.S��.BFTUSF�TVNNBSJ[FE�UIBU�
&$0/PSUIXFTU�XJMM�XSJUF�B�QBQFS�XJUI�UIF�435�T�IFMQ�FYQMBJOJOH
�i5IJT�JT�
XIFO�mHVSFT�HP�VQ�BOE�EPXO
�UIFTF�BSF�UIF�WBSJBCMFT�UIBU�DPVME�NPWF�
ESBNBUJDBMMZ
�BOE�XF�XPVME�SFDPNNFOE�UIBU�UIF�MFHJTMBUVSF�DIBOHF�SBUFT�
XIFO����w�)F�UIFO�BTLFE�VOEFS�XIBU�DJSDVNTUBODFT�UIF�435�SFDPNNFOE�
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UIBU�UIF�MFHJTMBUVSF�NBLF�B�SFWFOVF�OFVUSBM�DIBOHF�JO�SBUFT�XIFO�XF�
BSFO�U�QMBOOJOH�PO�DIBOHJOH�UIFN�PUIFSXJTF �.S��.BMJL�TBJE�UIFSF�XJMM�CF�
DSJUFSJB�JG�JU�T�BCPWF�B�DFSUBJO�QFSDFOU�PS�B�SFTVMU�PG�POF�UZQF�PG�DIBOHF�
WFSTVT�BOPUIFS�UZQF�PG�DIBOHF��)F�BEEFE�UIBU�JG�UIF�TUVEEFE�UJSF�TUVEZ�
SFTVMUT�BSFO�U�BWBJMBCMF�VOUJM�/PWFNCFS
�UIFO�JU�NBZ�OPU�CF�QPTTJCMF�
to include them in this paper. It may be a topic for a more detailed 
EJTDVTTJPO�JO�UIF�OFYU�TUVEZ��.T��#PIBSE�PGGFSFE�UP�IBWF�/PSSJT�4IJQQFO�
BOE�.JDIBFM�#VGBMJOP�BUUFOE�B�GVUVSF�435�NFFUJOH�UP�QSPWJEF�UIF�HSPVQ�
XJUI�BO�JEFB�PG�XIBU�UIFZ�SF�EPJOH�BOE�UIF�UJNFMJOF�

.S��.D"SUIVS�TBJE�UIF�HSPVQ�TIPVME�EJTDVTT�IPX�JU�XJMM�DBMDVMBUF�UIF�
FRVJUZ�OVNCFST�UIJT�UJNF�XJUI�SFHBSE�UP�TUVEEFE�UJSFT�BOE�UP�XIBU�FYUFOU�
UIF�JOGPSNBUJPO�UIBU�NBZ�CF�VOEFS�EFWFMPQNFOU�BGGFDUT�PVS�DBMDVMBUJPO�
PG�UIF�FRVJUZ�SBUJPT��)F�CFMJFWFT�JU�XPVME�CF�CFUUFS�UP�EFUFSNJOF�IPX�
UIF�435�NBLFT�JUT�SFDPNNFOEBUJPOT�SBUIFS�UIBO�XIFUIFS�JU�UIJOLT�
UIF�JOGPSNBUJPO�PO�TUVEEFE�UJSFT�JT�HPJOH�UP�BGGFDU�UIF�XBZ�UIF�FRVJUZ�
DBMDVMBUJPO�JT�EPOF�OPX�PS�JO�UIF�GVUVSF��.S��3VTTFMM�TBJE�UIF�MBTU�TUVEZ�
PO�TUVEEFE�UJSFT�XBT�EPOF�JO�������*G�UIF�TUVEJFT�XFSF�EPOF�SFHVMBSMZ�
UIFSF�XPVMEO�U�CF�UIF�BCFSSBUJPO�JO�SBUFT
�TP�UIBU�OFFET�UP�CF�UBLFO�JOUP�
DPOTJEFSBUJPO��.S��.D.VMMFO�TBJE�JU�EPFTO�U�IBWF�B�IVHF�JNQBDU�PO�UIF�
)$"4�SFTVMUT
�CVU�UIF�MFHJTMBUVSF�JT�TUJMM�JOUFSFTUFE�JO�JU��.S��.FSSJTT�TBJE�
.S��.BMJL�T�TUVEEFE�UJSF�TUVEZ�DPOUBJOFE�UXP�BOOVBM�OVNCFST
�UIF�mSTU�
UIF�USVF�UPUBM�FDPOPNJD�DPTU�PG�TUVEEFE�UJSF�EBNBHF�	BQQSPYJNBUFMZ�����
NJMMJPO

�BOE�UIF�TFDPOE�UIF�OVNCFS�VTFE�JO�UIF�TUVEZ�XIJDI�XBT�UIF�
FTUJNBUFE�FYQFOEJUVSF�UP�NJUJHBUF�TUVEEFE�UJSF�EBNBHF�	BQQSPYJNBUFMZ�
���NJMMJPO�GPS�TUBUF�IJHIXBZT
��5IF�IJHIFS�OVNCFS�XPVME�CF�VTFE�JO�BO�
FGmDJFOU�GFF�UZQF�PG�DPTU�BMMPDBUJPO�TUVEZ��.S��/FHSJ�BTLFE�IPX�UIF�EBUB�
JT�HBUIFSFE��.T��1FOOJOHUPO�TBJE�UIFSF�JT�B�TVSWFZ�VOEFSXBZ�DVSSFOUMZ�
collecting that information.

HCAS Model Data Collections Efforts

.S��#BUUFO�TBJE�UIF�EBUB�DPMMFDUJPO�QMBO�JT�UIF�TBNF�BT�GPS�UIF�QSFWJPVT�
TUVEZ
�BMUIPVHI�1PSUMBOE�4UBUF�XJMM�CF�VTFE�BT�B�TVCDPOUSBDUPS��146�JT�
collecting data from ODOT through its portal system. Mr. Russell asked 
XIFUIFS�.T��1FOOJOHUPO�JT�HPJOH�UP�CF�JO�DIBSHF�GSPN�0%05�T�QFSTQFDUJWF�
UP�NPOJUPS�UIF�RVBMJUZ��.T��1FOOJOHUPO�TBJE�UIF�MBTU�UJNF�TIF�TQPLF�XJUI�
146�UIFZ�XFSF�DPMMFDUJOH�UIF�EBUB�PO�B�SFHVMBS�CBTJT��.S��#BUUFO�TBJE�
0%05�DPMMFDUT�UIF�USVDL�XFJHIU�EBUB�UISPVHI�JUT�XFJHI�JO�NPUJPO�EFWJDFT�

BOE�TIBSFT�B�DPQZ�XJUI�146��.S��3VTTFMM�BTLFE�UP�CF�JOGPSNFE�JG�UIFSF�BSF�
BOZ�DIBOHFT�JO�IPX�UIF�EBUB�JT�DPMMFDUFE��.T��1FOOJOHUPO�TBJE�JU�JT�CFJOH�
EPOF�UIF�TBNF�XBZ�BT�JO�UIF�MBTU�DPVQMF�TUVEJFT�

.T��#PIBSE�BTLFE�.S��#BUUFO�JG�IF�JT�QSFQBSFE�XJUI�UIF�SFWFOVF�BOE�CVEHFU�
JOGPSNBUJPO��.T��1FOOJOHUPO�TBJE�BMM�UIF�JOGPSNBUJPO�TIPVME�CF�BWBJMBCMF�CZ�
"VHVTU��.S��.BMJL�TBJE�UIF�BWFSBHF�WFIJDMF�NJMFT�QFS�HBMMPO�	.1(
�OVNCFST�
BSF�OBUJPOBM�FTUJNBUFT�BOE�BTLFE�XIFUIFS�NPSF�0SFHPO�TQFDJmD�EBUB�DPVME�
CF�PCUBJOFE��.T��#PIBSE�TBJE�TIF�XPVME�MPPL�JOUP�UIBU��.S��#BUUFO�TBJE�
%BWF�,BWBOBVHI�VTFT�BO�BTTVNQUJPO�BCPVU�WFIJDMF�.1(�JO�IJT�SFWFOVF�
GPSFDBTUJOH�NPEFM��)F�DPNFT�VQ�XJUI�UIF�7.5�BOE�B�CVEHFUFE�BNPVOU�PG�
GVFMT�UBY�DPMMFDUJPO
�XIJDI�BSF�QVU�JOUP�UIF�IJHIXBZ�DPTU�BMMPDBUJPO�NPEFM�
BMPOH�XJUI�B�MJHIU�WFIJDMF�.1(�FTUJNBUF�BT�B�TUBSUJOH�QPJOU��5IF�NPEFM�UIFO�
JUFSBUFT�UP�EFUFSNJOF�UIF�MJHIU�WFIJDMF�.1(�OFFEFE�UP�DBVTF�UIF�GPSFDBTUFE�
7.5�CZ�MJHIU
�NFEJVN
�BOE�GVFM�UBY�QBZJOH�IFBWZ�WFIJDMFT�UP�QSPEVDF�UIF�
SFWFOVF�UIBU�0%05�TBZT�XJMM�CF�QSPEVDFE
�HJWFO�.1(�CZ�XFJHIU�DMBTT�
BTTVNQUJPOT�GPS�NFEJVN�BOE�IFBWZ�WFIJDMFT�

Mr. Malik said the lynch pin is that national data is being used as the 
TUBSUJOH�QPJOU��)F�BTLFE�JG�UIFSF�DPVME�CF�B�CFUUFS�TQFDJmDBUJPO�CZ�VTJOH�
0SFHPO�TQFDJmD�EBUB
�TJODF�0SFHPO�BOE�UIF�OBUJPO�BQQFBS�UP�CF�EJWFSHJOH��
.S��#BUUFO�TBJE�%BWF�,BWBOBVHI�VTVBMMZ�NBLFT�B�QSFTFOUBUJPO�UP�UIF�435
�
and Ms. Pennington said it is on the schedule for August or September. Mr. 
Batten said another important item is to get the VMT forecast and budget 
GPSFDBTU�GSPN�UIF�TBNF�UJNF�QFSJPE��.T��1FOOJOHUPO�TBJE�MBTU�%FDFNCFS�T�
GPSFDBTU�XPVME�CF�VTFE�GPS�CPUI�UIF�7.5�BOE�CVEHFU�GPSFDBTUT��.S��#BUUFO�
TBJE�JG�B�OFX�CVEHFU�DPNFT�PVU�CFGPSF�UIF�TUVEZ�JT�DPNQMFUF
�UIFO�UIF�
TUVEZ�DBO�BMXBZT�CF�VQEBUFE�

Action Points

 ඵ 435�NFNCFST�XJMM�TVCNJU�CSJFG�QSPCMFN�TUBUFNFOUT�EFTDSJCJOH�XIBU�UIFZ�
XPVME�MJLF�UIF�FGmDJFOU�GFF�QBQFS	T
�UP�BEESFTT��.S��#BUUFO�XJMM�VTF�UIFTF�
UP�EFWFMPQ�BO�PVUMJOF�	PS�PVUMJOFT
�UP�EJTDVTT�BU�UIF�OFYU�NFFUJOH�

 ඵ .T��#PIBSE�XJMM�BSSBOHF�GPS�/PSSJT�4IJQQFO�BOE�.JDIBFM�#VGBMJOP�UP�
attend the August SRT meeting to discuss the studded tire study 
DVSSFOUMZ�VOEFSXBZ�
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 ඵ .T��8JMMJBNT�XJMM�JOWJUF�UIF�435�UP�UIF�%SPQ�#PY�BDDPVOU�XIFSF�TUVEZ�
EPDVNFOUT�XJMM�CF�TUPSFE
�JODMVEJOH�UIF�FGmDJFOU�GFF�NBUFSJBMT�GSPN�UIF�
last study.

 ඵ "�%PPEMF�QPMM�XJMM�CF�TFOU�PVU�UP�BTTJTU�XJUI�TDIFEVMJOH�UIF�OFYU�435�
meeting.

 ඵ .T��8JMMJBNT�XJMM�TFOE�B�SFNJOEFS�SFRVFTU�GPS�UIF�435�T�QSPCMFN�
TUBUFNFOUT�GPS�UIF�TDPQF�PG�UIF�FGmDJFOU�GFF�JTTVF�QBQFS
�XIJDI�XJMM�CF�
due to her by April 25.

Meeting adjourned: 10:22 am.
5IF�OFYU�NFFUJOH�XJMM�CF�IFME�JO�+VOF�PO�B�EBUF�UP�CF�EFUFSNJOFE�BU�����
48�$PMVNCJB�4U�
�4VJUF�����
�1PSUMBOE
�0SFHPO�������

OREGON HIGHWAY COST ALLOCATION STUDY REVIEW TEAM 
MEETING MINUTES OF JUNE 23, 2014

10:00 a.m. to 12:00 p.m.
&$0/PSUIXFTU�0GmDFT�����48�$PMVNCJB
�4VJUF������1PSUMBOE
�0SFHPO�
97201

Attendees:

Study Review Team Members

+FSSJ�#PIBSE
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
.B[FO�.BMJL
�-FHJTMBUJWF�3FWFOVF�0GmDF
.JLF�.D"SUIVS
�"TTPDJBUJPO�PG�0SFHPO�$PVOUJFT
.BSL�.D.VMMFO
�0GmDF�PG�&DPOPNJD�"OBMZTJT�	$IBJS
�WJB�QIPOF
�+PIO�
.FSSJTT
�*OEFQFOEFOU�&YQFSU
%PO�/FHSJ
�8JMMBNFUUF�6OJWFSTJUZ
%PVH�1BSSPX
�*OEFQFOEFOU�&YQFSU
#PC�3VTTFMM
�0SFHPO�5SVDLJOH�"TTPDJBUJPOT

Support Staff and Friends of the SRT

$BSM�#BUUFO
�&$0/PSUIXFTU
$SBJH�$BNQCFMM
�SFQSFTFOUJOH�"""�0SFHPO�*EBIP
+PTI�-FIOFS
�0GmDF�PG�&DPOPNJD�"OBMZTJT
3PCFSU�.BFTUSF
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
-BOJ�1FOOJOHUPO
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
+FGG�3FOGSP
�/PSUIXFTU�&DPOPNJD�3FTFBSDI�$FOUFS
"NZ�8JMMJBNT
�0SFHPO�%FQBSUNFOU�PG�"ENJOJTUSBUJWF�4FSWJDFT
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Approval of the April 8, 2014 HCAS Review Team Meeting Minutes

The meeting began at 10:05 a.m. The minutes from the April 8 meeting 
XFSF�TVCNJUUFE�GPS�BQQSPWBM��0OF�TNBMM�FEJU�XBT�NBEF
�BGUFS�XIJDI�UIF�
NJOVUFT�XFSF�BQQSPWFE�

(I¼FLHQW�)HH�,VVXH�3DSHU�V�

%VSJOH�UIF�"QSJM
������435�NFFUJOH�JU�XBT�BHSFFE�UIF�UFBN�XPVME�TVCNJU�
QSPCMFN�TUBUFNFOUT�EFTDSJCJOH�XIBU�FBDI�NFNCFS�GFMU�UIF�&GmDJFOU�'FF�
paper should encompass. The group agreed issues relating to data 
BWBJMBCJMJUZ�XPVME�CF�FTTFOUJBM��*U�XBT�BMTP�BHSFFE�UIBU�JG�UIF�QBQFS�JT�
UP�CF�QSFTFOUFE�UP�UIF�-FHJTMBUVSF
�JU�XPVME�OFFE�UP�JODMVEF�B�IJTUPSJDBM�
QFSTQFDUJWF�JO�PSEFS�UP�QSPWJEF�DPOUFYU��*U�XBT�TVHHFTUFE�UIF�SFTFBSDI�
QBQFS�DPVME�CF�EPOF�OPX
�CVU�UIF�UFDIOJDBM�JNQMFNFOUBUJPO�QMBO�TIPVME�
XBJU�VOUJM�JNQMFNFOUBUJPO�JT�JNNJOFOU�TP�UIBU�BMM�BWBJMBCMF�UFDIOPMPHJFT�DBO�
be considered.
0%05�JT�JO�UIF�QSPDFTT�PG�XPSLJOH�PO�B�QSPHSBN�GPS�7.5��*U�XBT�TVHHFTUFE�
UIF�435�TIPVME�CF�QBSU�PG�UIBU�EJTDVTTJPO�JO�PSEFS�UP�IBWF�UIF�JEFBT�CFIJOE�
BO�FGmDJFOU�GFF�DPOTJEFSFE��*U�XBT�UIPVHIU�UIF�POMZ�XBZ�BO�FGmDJFOU�GFF�
NPEFM�DPVME�XPSL�JT�JG�B�(14�DBQBCJMJUZ�JT�BUUBDIFE�UP�JU�BOE�SFRVJSFE��
)PXFWFS
�UIJT�JEFB�MJLFMZ�XPVME�OPU�HFU�USBDUJPO�JO�UIF�-FHJTMBUVSF�

*U�XPVME�CF�OFDFTTBSZ�UP�IBWF�WFSZ�BDDVSBUF�DBMDVMBUJPOT�PG�FGmDJFOU�GFFT�JO�
PSEFS�GPS�TVDI�GFFT�UP�CF�BDDFQUFE�CZ�DPOTVNFST��)PXFWFS
�UIFSF�JT�B�DPTU�
UP�DPMMFDUJOH
�TUPSJOH
�BOE�BOBMZ[JOH�UIF�EBUB
�BOE�UIBU�BMTP�OFFET�UP�CF�
taken into consideration.
3FHBSEJOH�UIF�BTTFTTNFOU�PG�GFFT
�JU�XBT�PCTFSWFE�UIBU�DPOTVNFST�OPX�
IBWF�SFBM��UJNF�NBQT�PG�USBGmD�DPOHFTUJPO�BWBJMBCMF�PO�UIFJS�DFMM�QIPOFT
�TP�
DPVME�B�DPOHFTUJPO�CBTFE�DIBSHF�UBLF�BEWBOUBHF�PG�UIBU �*U�XPVME�OFFE�UP�
CF�QSFEJDUBCMF�TP�QFPQMF�XPVME�LOPX�JO�BEWBODF�JG�UIFZ�XFSF�IFBEJOH�JOUP�
B�IJHI�DPTU�[POF�WFSTVT�IBWJOH�JU�UVSO�JOUP�B�IJHI�DPTU�[POF�XIJMF�UIFZ�SF�
JO�JU�XJUI�OP�XBZ�UP�BWPJE�UIF�DPTU��"�TZTUFN�XPVME�CF�OFFEFE�UP�FYDVTF�
people from paying high tolls if an incident is causing the congestion rather 
UIBO�KVTU�UIF�WPMVNF�PG�DBST��4PNF�PG�UIF�NBOBHFE�MBOF�TZTUFNT�QSPWJEF�
B�HVBSBOUFFE�QSJDF�UP�EJGGFSFOU�EFTUJOBUJPOT�TP�XIFO�UIF�HBOUSZ�JT�QBTTFE�
UIF�ESJWFS�SFDFJWFT�UIF�QSJDF�UIBU�T�JO�FGGFDU�BU�UIBU�UJNF��"�TJNQMJTUJD�TZTUFN�
XPVME�CF�UP�DIBOHF�UIF�DPTU�CBTFE�PO�UIF�UJNF�PG�EBZ��%VSJOH�SVTI�IPVST�JU�
DPTUT�Y
�EVSJOH�OPO�SVTI�IPVST�Z
�BOE�BU�OJHIU�[�

6OEFSTUBOEJOH�UIF�JNQMJDBUJPOT�PG�USBGmD�EJWFSTJPO�JT�FYUSFNFMZ�JNQPSUBOU��*G�
B�ESJWFS�LOPXT�IF�TIF�JT�HPJOH�UP�CF�DIBSHFE�GPS�ESJWJOH�PO�*��
�UIBU�ESJWFS�
NJHIU�FMFDU�UP�TUBZ�PGG�*���BOE�JOTUFBE�USBWFM�PO�BEKBDFOU
�OPO�UPMMFE�SPBET��
'SPN�B�DPOHFTUJPO�TUBOEQPJOU�PO�UIF�UPMMFE�SPBE�UIBU�NBZ�XPSL
�CVU�GSPN�
B�OFJHICPSIPPE�BOE�QVCMJD�SFMBUJPOT�TUBOEQPJOU�JU�DBO�SFTVMU�JO�B�XIPMF�
different outcome.
5IF�FGmDJFOU�GFF�QMBO�IBT�UISFF�EJTUJODU�QIBTFT��1IBTF�POF�JODMVEFT�UIF�
SFTFBSDI�QMBO
�JO�XIJDI�EBUB�JT�DPMMFDUFE�BOE�BOBMZ[FE�BOE�FNFSHJOH�
UFDIOPMPHJFT�SFTFBSDIFE��1IBTF�UXP�JT�UIF�UFDIOJDBM�JNQMFNFOUBUJPO�
QMBO
�XIJDI�XPVME�JOWPMWF�TZTUFNT�EFTJHO
�FOHJOFFSJOH
�TQFDJmDBUJPOT
�
BQQMJDBUJPO�QSPHSBNNJOH�JOUFSGBDFT
�FUD��1IBTF�UISFF�JT�UIF�PSHBOJ[BUJPOBM�
JNQMFNFOUBUJPO�QMBO
�TQFDJGZJOH�UIF�SPMFT�BOE�SFTQPOTJCJMJUJFT�PG�
DPNNJTTJPOT
�TUBUF�BOE�GFEFSBM�BHFODJFT
�DPOUSBDUPST
�MPDBM�HPWFSONFOUT
�
FUD��5IJT�QMBO�XPVME�BMTP�EFTDSJCF�GVOEJOH�TPVSDFT�GPS�JNQMFNFOUBUJPO�BOE�
IPX�FGmDJFOU�GFF�SFWFOVFT�XPVME�CF�DPMMFDUFE�BOE�EJTCVSTFE�

*U�XBT�TVHHFTUFE�UIJT�CF�QSFTFOUFE�UP�UIF�-FHJTMBUVSF�JO������PS�����
�
XJUI�UIF�JOUFOU�CFJOH�UIBU�JU�SFTVMU�JO�MFHJTMBUJPO�BVUIPSJ[JOH�B�QJMPU�QSPKFDU��
5IF�435�EFUFSNJOFE�UIF�SFTFBSDI�QBQFS�TIPVME�BEESFTT�UIF�GPMMPXJOH�
RVFTUJPOT�

 ඵ 8IBU�OFFET�UP�CF�LOPXO�JO�PSEFS�UP�CFHJO�EFTJHOJOH�B�QJMPU �P�"WBJMBCMF�
technologies

 ඵ %BUB�UIBU�XPVME�OFFE�UP�CF�DPMMFDUFE

 ඵ )PX�UP�NFBTVSF�DPOHFTUJPO

 ඵ 8IJDI�FYUFSOBMJUJFT�UP�JODMVEF�	HSFFOIPVTF�HBTFT�NBZ�CF�XPSUI�DPOTJEFSJOH�
CFDBVTF�JG�B�DBSCPO�UBY�XFSF�UP�CF�JNQMFNFOUFE
�JU�DPVME�BGGFDU�UIF�SFTU�PG�
UIF�FGmDJFOU�GFFT


 ඵ (PWFSOBODF�	XIP�TFUT�QPMJDZ�BU�XIBU�MFWFM�BOE�XIBU�UZQF�PG�QPMJDZ
�P�-PDBM�
WT��TUBUF�SPBET�BOE�XIFSF�UIF�GVOET�HP�	B�GFF�POMZ�PO�TUBUF�SPBET�XPVME�TIJGU�
ESJWFST�POUP�MPDBM�SPBET��QPTTJCMF�TVCTJEJ[BUJPO
�P�'FEFSBM�SFHVMBUJPOT

 ඵ 8IZ�TIPVME�UIF�-FHJTMBUVSF�XBOU�UP�EP�B�QJMPU 

 ඵ *G�UIF�-FHJTMBUVSF�EFDJEFT�UP�QSPDFFE
�XIBU�EPFT�JU�OFFE�UP�EP 

*U�XBT�BHSFFE�UIF�QBQFS�OFFET�UP�CSJOH�UIF�UFBN�UP�BO�FGmDJFOU�GFF�QMBO�UIBU�
NJHIU�CF�QPMJUJDBMMZ�QPTTJCMZ�XIFO�QSFTFOUFE�UP�UIF�-FHJTMBUVSF��*U�TIPVME�
OPU�NBLF�SFDPNNFOEBUJPOT
�CVU�QPJOU�PVU�UIF�TUSFOHUIT�BOE�XFBLOFTTFT�
PG�UIF�UFDIOPMPHZ�BOE�XIBU�TPNF�PG�UIF�IVSEMFT�NJHIU�CF��5IF�QBQFS�
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TIPVME�SFWJFX�EJTDVTT�UIF�FYUFOTJWF�XPSL�0%05�IBT�DPNQMFUFE�PO�UPMMJOH�
BOE�QSJDJOH��5IFSF�XJMM�CF�B�QSFMJNJOBSZ�EJTDVTTJPO�PG�UIF�ESBGU�FGmDJFOU�
fee paper at the HCAS meeting in September and further discussion at 
UIF�0DUPCFS�NFFUJOH
�XJUI�UIF�mOBM�WFSTJPO�QSPEVDFE�MBUFS�JO�UIF�QSPDFTT��
"O�PVUMJOF�XJMM�CF�QSPWJEFE�UP�UIF�435�JO�BEWBODF�PG�"VHVTU�T�NFFUJOH�UP�
iDIFDL�JOw�BOE�FOTVSF�UIF�435�BHSFFT�XJUI�UIF�EJSFDUJPO�

Preliminary Draft of Issue Paper on Carbon Taxes

5IJT�JTTVF�QBQFS�XJMM�CF�JO�GPVS�QBSUT��5IF�mSTU�QBSU�XJMM�MPPL�BU�
USBOTQPSUBUJPO��SFMBUFE�JTTVFT�TVSSPVOEJOH�UIF�#SJUJTI�$PMVNCJB�	#�$�
�
DBSCPO�UBY��5IF�TFDPOE�QBSU�XJMM�GPDVT�PO�USBOTQPSUBUJPO�SFMBUFE�JTTVFT�
GPS�PUIFS�DBSCPO�QSJDJOH�TDIFNFT�BSPVOE�UIF�XPSME
�QBSUJDVMBSMZ�UIF�*SJTI�
FYBNQMF��-BTU�ZFBS�UIF�/PSUIXFTU�&DPOPNJD�3FTFBSDI�$FOUFS�XSPUF�B�
SFQPSU�DBMMFE�i$BSCPO�5BY�BOE�4IJGUw�JO�XIJDI�UIF�FGGFDU�PO�UIF�FDPOPNZ�
BOE�PO�FNJTTJPOT�PG�JNQMFNFOUJOH�B�#�$��TUZMF�DBSCPO�UBY�JO�0SFHPO�XFSF�
BOBMZ[FE��'SPN�UIBU�SFQPSU�UIF�USBOTQPSUBUJPO�TQFDJmD�JTTVFT�BSF�CFJOH�
pulled out and presented in the issue paper.
#�$��FTUBCMJTIFE�B�DBSCPO�UBY�JO�����
�JOUFOEJOH�JU�UP�CF�SFWFOVF�OFVUSBM��
5IF�UBY�JT�BQQMJFE�PO�WPMVNFT�PG�GVFM��*G�B�HBMMPO�PG�HBTPMJOF�JT�QVSDIBTFE
�
JU�T�BTTVNFE�UIF�DPNCVTUJPO�PG�UIBU�HBMMPO�XJMM�QSPEVDF�B�DFSUBJO�BNPVOU�PG�
greenhouse gases. The consumer then pays a little more for that gallon of 
gas based on the established carbon price.
#�$��JOUFOEFE�UP�SFUVSO�BMM�UIF�SFWFOVF�GSPN�UIF�UBY
�NBJOMZ�UISPVHI�DVUT�
UP�DPSQPSBUF�JODPNF�BOE�QFSTPOBM�JODPNF�UBYFT��5IFSF�BSF�B�GFX�PUIFS�
QSPHSBNT�UIBU�PGGTFU�UIF�OFHBUJWF�FGGFDUT�GPS�MPX�JODPNF�IPVTFIPMET�BOE�
SVSBM�SFTJEFOUT
�BOE�UIFSF�JT�BMTP�B�GBSN�QSPQFSUZ�UBY�DVU��)PXFWFS
�UIF�
QSPHSBN�FOEFE�VQ�CFJOH�TMJHIUMZ�SFWFOVF�OFHBUJWF�CFDBVTF�UPP�NVDI�
money has been rebated. B.C. calculates the amount of rebate before 
BDUVBMMZ�DPMMFDUJOH�UIF�SFWFOVF
�TP�JU�T�CBTFE�PO�B�GPSFDBTU�

8IJMF�JU�T�UPP�FBSMZ�UP�JTPMBUF�UIF�FGGFDUT�PG�UIF�UBY
�#�$��PGmDJBMT�TBZ�UIFJS�
(SPTT�%PNFTUJD�1SPEVDU�JT�HSPXJOH�TMJHIUMZ�GBTUFS�UIBO�JO�UIF�SFTU�PG�
Canada. Emissions are also falling faster than in the rest of Canada and 
HBTPMJOF�VTF�IBT�EFDMJOFE
�TP�UIFZ�DBMM�JU�B�TVDDFTT��)PXFWFS
�EVSJOH�
UIJT�TBNF�UJNF�GSBNF�UIF�HPWFSONFOU�JOWFTUFE�JO�QVCMJD�USBOTQPSUBUJPO�TP�
QFPQMF�IBWF�NPSF�PQUJPOT
�BOE�CFUXFFO�UIBU�BOE�UIF�MJNJUFE�OVNCFS�PG�
ZFBST�TJODF�JNQMFNFOUBUJPO
�JU�T�IBSE�UP�QPJOU�UP�UIF�USVF�FGGFDU�PG�UIF�UBY�

*U�JT�FWFO�NPSF�EJGmDVMU�UP�JTPMBUF�UIF�FGGFDUT�PG�UIF�UBY�JO�*SFMBOE�CFDBVTF�
UIFJS�SFDFTTJPO�XBT�FYUSFNFMZ�TFWFSF��5IF�UBY�XBT�JNQMFNFOUFE�JO�
QBSU�KVTU�UP�HFOFSBUF�SFWFOVF��5IFZ�IBWF�TFFO�SFEVDUJPOT�JO�UIF�TBMF�PG�
NPUPS�HBTPMJOF
�CVU�BU�UIF�TBNF�UJNF�UIFZ�JNQMFNFOUFE�UIF�UBY�UIFZ�BMTP�
DIBOHFE�BMM�WFIJDMF�GFFT�BOE�HBTPMJOF�UBYFT
�BOE�UIFSF�BSF�FWFO�GFXFS�
ZFBST�UP�BOBMZ[F��5IF�UBY�JT�HFOFSBUJOH�SFWFOVF
�BOE�TUVEJFT�IBWF�TBJE�UIF�
OFHBUJWF�FDPOPNJD�FGGFDUT�BTTPDJBUFE�XJUI�UIF�UBY�IBWF�CFFO�NJOJNBM�UP�
OPO�FYJTUFOU
�TP�BU�UIJT�QPJOU�UIFZ�UIJOL�JU�T�TVDDFTTGVM�BOE�XJMM�DPOUJOVF�UIF�UBY�

4PVUI�"GSJDB�KVTU�EFMBZFE�UIF�JNQMFNFOUBUJPO�PG�JUT�UBY�VOUJM�����
�BOE�
"VTUSBMJB�IBT�B�OFX�HPWFSONFOU�TP�UIFJS�UBY�JT�QSPCBCMZ�EFBE��5IFZ�IBE�
CFFO�SFBEZ�UP�CF�UIF�TFDPOE�CJH�FDPOPNZ�UP�JNQMFNFOU�BO�FDPOPNZ�XJEF�
DPNQSFIFOTJWF�DBSCPO�UBY��4FWFSBM�4DBOEJOBWJBO�DPVOUSJFT�VTF�B�DBSCPO�
UBY
�CVU�UIFZ�UFOE�UP�CF�MJNJUFE�JO�UIFJS�BQQMJDBUJPO
�BOE�JO�BEEJUJPO�UIFSF�BSF�
some broader economic issues related to the energy sector that make it 
IBSE�UP�ESBX�BOZ�MFTTPOT�GPS�0SFHPO��"T�B�SFTVMU
�UIF�GPDVT�PG�UIF�QBQFS�XJMM�
likely be only B.C. and Ireland.
5IF�NFUIPEPMPHZ�PG�UIF�SFQPSU�TUBSUT�XJUI�UIF�&OFSHZ�*OGPSNBUJPO�
"ENJOJTUSBUJPO�T�	&*"�T
�GPSFDBTU�GPS�FOFSHZ�VTBHF�BOE�QSJDF
�BOE�UIFO�
UBLFT�UIF�1BDJmD�SFHJPO�T�GPSFDBTU�BOE�QVUT�JU�JO�UIF�NPEFM�UP�JNQMFNFOU�B�
carbon price. It alters the price forecast for each of the different types of 
GVFMT�USBDLFE��5IBU�DIBOHF�PG�QSJDF�JT�QBTTFE�UISPVHI�FMBTUJDJUJFT
�XJUI�UIF�
SFTVMU�CFJOH�B�OFX�DPOTVNQUJPO�MFWFM�GPS�FBDI�PG�UIF�EJGGFSFOU�GVFM�UZQFT��
#BTFE�PO�UIBU�OFX�DPOTVNQUJPO�MFWFM
�UIF�SFWFOVF�BTTPDJBUFE�XJUI�VTBHF�
PG�UIBU�GVFM�DBO�CF�DBMDVMBUFE�BMPOH�XJUI�UIF�DIBOHF�JO�FNJTTJPOT�GSPN�UIF�
expected baseline.
5IF�QBQFS�XJMM�JODPSQPSBUF�UIF�GBDU�UIBU�JO�0SFHPO�BOZ�UBY�SFWFOVF�
BTTPDJBUFE�XJUI�USBOTQPSUBUJPO�GVFMT�IBT�UP�HP�JOUP�UIF�)JHIXBZ�5SVTU�'VOE��
-FHJTMBUJWF�$PVOTFM�T�PQJOJPO�JT�UIBU�VOEFS�UIF�DPOTUJUVUJPOBM�DPOTUSVDU
�UIF�
VTF�PG�DBSCPO�UBY�SFWFOVF�DPVME�OPU�CF�DIBOHFE�VOMFTT�UIF�DPOTUJUVUJPOBM�
MBOHVBHF�XBT�DIBOHFE��)PXFWFS
�UIF�TUVEZ�XJMM�MPPL�BU�IPX�JOWFTUJOH�
XJUIJO�UIF�FOUJSF�USBOTQPSUBUJPO�TFDUPS
�SBUIFS�UIBO�POMZ�IJHIXBZT
�NJHIU�CF�
QPTTJCMF��3FWFOVF�OFVUSBMJUZ�DPVME�CF�BDIJFWFE�CZ�VTJOH�B�SFEVDUJPO�JO�
SFHJTUSBUJPO�GFFT�UP�SFQBUSJBUF�B�QPSUJPO�PG�UIF�QSPDFFET�GSPN�B�DBSCPO�UBY
�
UIFSFCZ�LFFQJOH�FWFSZUIJOH�XJUIJO�UIF�XPSME�PG�IJHIXBZ�GVOET�
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5IF�PSJHJOBM�TUVEZ�XBT�WFSZ�DPOTUSBJOFE�BOE�IBE�UP�XPSL�XJUI�&*"�T�GPVS�
FYUSFNFMZ�CSPBE�FDPOPNJD�TFDUPST��5IF�OFX�TUVEZ�XJMM�TUBSU�XJUI�&*"�T�
FOFSHZ�QSJDF�GPSFDBTU�BOE�UBLF�UIPTF�QSJDFT�BT�JUT�CBTFMJOF
�CVU�UIFO�BQQMZ�
a carbon tax to each of the different fuels to get a percent change in the 
QSJDF�GPS�FBDI��&BDI�TFDUPS�SFBDUT�EJGGFSFOUMZ�UP�FOFSHZ�QSJDF�DIBOHFT
�
TP�UIFO�UIFSF�JT�B�OFX�MFWFM�PG�PVUQVU�GPS�FBDI�PG�UIPTF�JOEVTUSJFT��5IF�
SFTFBSDI�HSPVQ�JT�XPSLJOH�XJUI�UXP�QIZTJDJTUT�BU�1PSUMBOE�4UBUF�6OJWFSTJUZ�
XIP�XJMM�DBMDVMBUF�FNJTTJPOT�GBDUPST�BTTPDJBUFE�XJUI�FBDI�PG�UIFTF�
industries in each of the six Oregon regions being examined. Based on the 
DIBOHF�JO�FDPOPNJD�BDUJWJUZ�UIFSF�XJMM�CF�B�DIBOHF�JO�GVFM�VTF
�BOE�UIBU�XJMM�
CF�VTFE�UP�DBMDVMBUF�UIF�DIBOHF�JO�SFWFOVF�BTTPDJBUFE�XJUI�UIF�UBY��5IBU�
SFWFOVF�JT�QVU�CBDL�JOUP�UIF�NPEFM�UP�FTUJNBUF�UIF�EJGGFSFOU�SFQBUSJBUJPO�
scenarios being examined.
'PMMPXJOH�#�$�
�B�CJH�QBSU�PG�FWFSZ�TDFOBSJP�XJMM�JODMVEF�DVUT�UP�QFSTPOBM�
BOE�DPSQPSBUF�JODPNF�UBY�SBUFT
�CVU�CSPBEFS�TDFOBSJPT�BSF�BMTP�CFJOH�
DPOTJEFSFE��*G�UIJT�JT�BO�FOWJSPONFOUBM�QPMJDZ
�JU�NBLFT�TFOTF�UP�SFJOWFTU�
TPNF�PG�UIF�UBY�SFWFOVF�JO�NFBTVSFT�UIBU�XJMM�GVSUIFS�SFEVDF�HSFFOIPVTF�
HBTFT��4FOBUF�#JMM�����SFRVJSFT�B�GPDVT�PO�UIF�FGGFDUT�PO�JOEVTUSJFT�EFmOFE�
CZ�#VTJOFTT�0SFHPO
�TP�UIFSF�XJMM�CF�B�TDFOBSJP�JO�XIJDI�UIPTF�JOEVTUSJFT�
BSF�FYFNQU�GSPN�UIF�UBY��&BDI�PG�UIF�TDFOBSJPT�XJMM�IBWF�JOGPSNBUJPO�BCPVU�
FGGFDUT�PO�FNQMPZNFOU
�PVUQVU
�BOE�XBHFT
�BOE�UIBU�XJMM�CF�CSPLFO�PVU�GPS�
each of the six Oregon regions. Then the 70 industries in each of these 
SFHJPOT�DBO�CF�BOBMZ[FE�SBUIFS�UIBO�UIF�GPVS�TVQFS��BHHSFHBUFE�TFDUPST�
GSPN�CFGPSF��%JGGFSFOU�USBOTQPSUBUJPO�JOEVTUSJFT�XJMM�JODSFBTF�UIFJS�DPTUT�EVF�
UP�UIF�UBY
�XIJDI�NFBOT�PUIFS�JOEVTUSJFT�XJMM�IBWF�UP�EFBM�XJUI�IJHIFS�QSJDFT�
for transportation.
*U�XBT�QPJOUFE�PVU�UIBU�XIJMF�CPUI�#�$��BOE�*SFMBOE�DMBJN�UIFJS�FDPOPNZ�EJE�
OPU�TVGGFS�BGUFS�UIF�JNQMFNFOUBUJPO�PG�B�DBSCPO�UBY
�CPUI�FDPOPNJFT�IBWF�
HPOF�VOEFS�GVOEBNFOUBMMZ�EJGGFSFOU�CVTJOFTT�DZDMFT�JO�UIF�MBTU�mWF�ZFBST��
8FTUFSO�$BOBEB�IBT�IBE�BO�PJM�CPPN
�B�OBUVSBM�SFTPVSDF�CPPN
�BOE�B�
IPVTJOH�CPPN
�XIJMF�*SFMBOE�JT�JO�B�GVMM�FDPOPNJD�EFQSFTTJPO��5IF�FGGFDUT�
PG�B�DBSCPO�UBY�DBO�U�CF�BDDVSBUFMZ�BOBMZ[FE�SJHIU�OPX�JO�FJUIFS�FDPOPNZ��
-FHJTMBUPST�NJHIU�DPODMVEF�B�DBSCPO�UBY�EJEO�U�IVSU�#�$��T�FDPOPNZ�BOE�
BUUSJCVUF�*SFMBOE�T�JTTVFT�UP�JUT�EFQSFTTJPO
�CVU�OFJUIFS�PG�UIFTF�NBZ�CF�
BDDVSBUF�DPODMVTJPOT��1SPWJEJOH�UIF�-FHJTMBUVSF�XJUI�UIFTF�UXP�FYBNQMFT�
may therefore be problematic.

Model Flowchart

5IF�NPEFM�nPXDIBSU�SFQSFTFOUT�OP�DIBOHF�JO�UIF�XBZ�UIF�NPEFM�XPSLT�
PS�UIF�QSPDFTT�GPS�NBOJQVMBUJOH�UIF�EBUB�BOE�DPNJOH�UP�BO�BOTXFS��
IPXFWFS
�TPNF�DIBOHFT�XJMM�CF�NBEF�UP�UIF�XBZ�UIF�NPEFM�JT�DPOTUSVDUFE�
mechanically. Currently there is a computation module called by Visual 
#BTJD�JOTJEF�PG�&YDFM
�XIJDI�QBTTFT�EBUB�CBDL�BOE�GPSUI��5IJT�XJMM�CF�
BMUFSFE�TP�UIFSF�JT�POF�XPSLCPPL�XJUI�NVMUJQMF�UBCT�DPOUBJOJOH�POMZ�JOQVU�
EBUB�GPS�UIF�NPEFM��5IF�NPEFM�XJMM�UIFO�QVMM�UIF�EBUB�PVU�PG�UIBU�XPSLCPPL
�
EP�JUT�NBOJQVMBUJPO
�BOE�UIFO�mMM�VQ�BOPUIFS�XPSLCPPL�UIBU�JT�POMZ�PVUQVUT��
*U�XPVME�QSFTVNBCMZ�CF�B�MJUUMF�FBTJFS�UP�VTF�BOE�UP�mOE�TQFDJmD�JUFNT��5IF�
model should be ready for auditing sometime in September.

Draft of Issue Paper on Recent Cost Allocation Studies

0OMZ�POF�TUBUF�IBT�JTTVFE�B�OFX�)$"4�SFQPSU�TJODF�UIF�435�MBTU�EJE�B�
SFWJFX�PG�TUVEJFT�GSPN�PUIFS�TUBUFT�BOE�UIBU�XBT�UIF�TUBUF�PG�*EBIP�JO�������
IPXFWFS
�UIF�6OJWFSTJUZ�PG�.JOOFTPUB�DPOEVDUFE�B�TUVEZ�GPS�./%05
�XIJDI�
XBT�QVCMJTIFE�JO�����
�BOE�XJMM�CF�JODMVEFE�JO�UIF�*TTVF�1BQFS�VOEFS�
EJTDVTTJPO��5IF�435�XBT�QSPWJEFE�XJUI�UIFTF�UXP�TUVEJFT
�JO�BEEJUJPO�UP�
POF�GSPN�/FWBEB�XIJDI�IBE�CFFO�SFWJFXFE�BMSFBEZ�CZ�UIF�435�EVSJOH�B�
QSFWJPVT�DPTU�BMMPDBUJPO�TUVEZ��5IF�ESBGU�QBQFS�PO�3FDFOU�$PTU�"MMPDBUJPO�
4UVEJFT�XJMM�CF�TFOU�UP�UIF�435�WJB�FNBJM�BOE�EJTDVTTFE�BU�B�GVUVSF�435�
NFFUJOH�POMZ�JG�TPNFUIJOH�DPOUSPWFSTJBM�DPNFT�PVU�PG�JU�

Meeting adjourned: 11:58 am.
5IF�OFYU�NFFUJOH�XJMM�CF�IFME�PO�"VHVTU���
�����
�BU�UIF�%"4�&YFDVUJWF�
#VJMEJOH
�MPDBUFE�BU�����$PUUBHF�4USFFU�/&�JO�4BMFN
�0SFHPO�
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OREGON HIGHWAY COST ALLOCATION STUDY REVIEW TEAM 
MEETING MINUTES OF AUGUST 14, 2014

2:00 p.m. to 4:00 p.m.
%"4�&YFDVUJWF�#VJMEJOH�����$PUUBHF�4USFFU�/�&��4BMFN
�0SFHPO�
����������

Attendees:

Study Review Team Members

+FSSJ�#PIBSE
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
.B[FO�.BMJL
�-FHJTMBUJWF�3FWFOVF�0GmDF
.BSZ�4UFSO�GPS�.JLF�.D"SUIVS
�"TTPDJBUJPO�PG�0SFHPO�$PVOUJFT�.BSL�
.D.VMMFO
�0GmDF�PG�&DPOPNJD�"OBMZTJT�	$IBJS

+PIO�.FSSJTT
�*OEFQFOEFOU�&YQFSU
5JN�.PSHBO
�"""�0SFHPO�*EBIP
%PVH�1BSSPX
�*OEFQFOEFOU�&YQFSU
#PC�3VTTFMM
�0SFHPO�5SVDLJOH�"TTPDJBUJPOT

Support Staff and Friends of the SRT

$BSM�#BUUFO
�&$0/PSUIXFTU
$SBJH�$BNQCFMM
�SFQSFTFOUJOH�"""�0SFHPO�*EBIP
&SJO�)BTXFMM
�&$0/PSUIXFTU
%BWF�,BWBOBVHI
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO�3PCFSU�.BFTUSF
�
Oregon Department of Transportation
-BOJ�1FOOJOHUPO
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
%BWF�3JOHFJTFO
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
"NZ�8JMMJBNT
�0SFHPO�%FQBSUNFOU�PG�"ENJOJTUSBUJWF�4FSWJDFT

Approval of the June 23, 2014 HCAS Review Team Meeting Minutes

5IF�NFFUJOH�CFHBO�BU������Q�N��5IF�NJOVUFT�GSPN�UIF�+VOF����NFFUJOH�
XFSF�TVCNJUUFE�GPS�BQQSPWBM��0OF�TNBMM�FEJU�XBT�NBEF
�BGUFS�XIJDI�UIF�
NJOVUFT�XFSF�BQQSPWFE�

7UDI¼F�'DWD�&ROOHFWLRQ�3UHVHQWDWLRQ

%BWF�3JOHFJTFO�PG�UIF�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO�	0%05
�
QSFTFOUFE�UIF�EFQBSUNFOU�T�USBGmD�EBUB�DPMMFDUJPO�NFUIPEPMPHJFT�BOE�
QSPDFEVSFT��5IF�EBUB�DPMMFDUFE�JT�VTFE�GPS�QMBOOJOH
�EFTJHO
�DPOTUSVDUJPO
�
PQFSBUJPOT
�BOE�NBJOUFOBODF�EFDJTJPOT��0%05�IBT�����"VUPNBUJD�5SBGmD�
3FDPSEFST�	"53T
�JO�UIF�TUBUF
�JO�BEEJUJPO�UP����8FJHI�JO�.PUJPO�TJUFT�BOE�
approximately 300 ramp metering sites. Depending on the type of ATR 
CFJOH�VTFE�BU�B�QBSUJDVMBS�MPDBUJPO
�EBUB�TVDI�BT�USBGmD�WPMVNF�BOE�TQFFE
�
BOE�WFIJDMF�MFOHUI�BOE�DMBTTJmDBUJPO�DBO�CF�SFDPSEFE�

5IFSF�BSF��
����UPUBM�DPVOU�TJUFT�JO�0SFHPO
�JODMVEJOH�CPUI�QFSNBOFOU�
BOE�TIPSU��UFSN�	UFNQPSBSZ
�TJUFT�PO�4UBUF�IJHIXBZT�BOE�OPO�4UBUF�
	DPVOUZ
�DJUZ
�BOE�GFEFSBM
�SPBET��.PTU�PG�UIFTF�TJUFT�DPMMFDU�DPVOU�EBUB�
POMZ
�BMUIPVHI�TPNF�����BMTP�SFDPSE�WFIJDMF�DMBTTJmDBUJPO��5IF�TUBUJTUJDBM�
NFUIPET�VTFE�GPMMPX�OBUJPOBM�TUBOEBSET
�BT�XFMM�BT�CFJOH�CBTFE�PO�'FEFSBM�
)JHIXBZ�"ENJOJTUSBUJPO�BOE�"NFSJDBO�"TTPDJBUJPO�PG�4UBUF�)JHIXBZ�BOE�
5SBOTQPSUBUJPO�0GmDJBMT�#FTU�1SBDUJDFT��5IF�EBUB�JT�SFWJFXFE�BOE�DFSUJmFE�
BOOVBMMZ�CZ�UIF�'FEFSBM�)JHIXBZ�"ENJOJTUSBUJPO�

5P�DPOEVDU�DPVOUT�XJUI�UIF�GFEFSBMMZ�SFRVJSFE�WFIJDMF�DMBTTJmDBUJPOT
�0%05�
QMBDFT�WJEFP�DBNFSBT�BU�USBGmD�DPVOU�MPDBUJPOT�GPS����IPVST�BU�B�UJNF��
5IFTF�WJEFP�DMBTTJmDBUJPO�DPVOUT�BSF�DPOEVDUFE�BU�BQQSPYJNBUFMZ�����
MPDBUJPOT�QFS�ZFBS�BSPVOE�UIF�TUBUF��0%05�QFSTPOOFM�WJFX�UIF�WJEFPT�BOE�
DMBTTJGZ�UIF�WFIJDMFT�JOUP����DMBTTFT��5IJT�JT�QBSU�PG�B�GFEFSBM�SFRVJSFNFOU�
UP�SFQPSU�UIF�DMBTTJmDBUJPOT�PG�WFIJDMFT�HPJOH�BDSPTT�UIFTF�TJUFT��5IJT�
SFQPSUJOH�JT�EPOF�PO�B�UISFF�ZFBS�DZDMF�BOE�UIFTF�DPVOUT�BQQFBS�JO�UIF�
federal VMT reports.

VMT and Fuel Tax Revenue Forecasts Presentation

%BWF�,BWBOBVHI�NBJOUBJOT�BOE�VQEBUFT�UIF�SFWFOVF�GPSFDBTUJOH�NPEFM�
GPS�0%05�BOE�QSFTFOUFE�PO�UIF�7FIJDMF�.JMFT�5SBWFMFE�	7.5
�BOE�GVFM�UBY�
SFWFOVF�GPSFDBTUT��5IF�GVFMT�CBTFE�NFUIPE�GPS�7.5�FTUJNBUJPO�DMBTTJmFT�
WFIJDMFT�BT�MJHIU�	VQ�UP���
����QPVOET�HSPTT�XFJHIU

�NFEJVN�IFBWZ�	��
����UP�
��
����QPVOET�HSPTT�XFJHIU

�PS�IFBWZ�	PWFS���
����QPVOET�HSPTT�XFJHIU
�
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"EKVTUNFOUT�BSF�NBEF�GPS�PGG�SPBE�GVFM�DPOTVNQUJPO�	F�H�
�GBSN�VTF
��"O�
BEKVTUNFOU�JT�BMTP�NBEF�GPS�UIF�TP�DBMMFE�i$MBSL�$PVOUZ�FGGFDUw�o�UIF�
OFU�PG�GVFM�QVSDIBTFE�PVU�PG�TUBUF�CVU�VTFE�PO�0SFHPO�SPBET�WFSTVT�GVFM�
QVSDIBTFE�JO�0SFHPO�CVU�VTFE�PVU�PG�TUBUF��'PS�IFBWZ�WFIJDMFT
�UIFJS�
SFQPSUFE�NJMFT�BSF�VTFE
�TJODF�USVDLJOH�DPNQBOJFT�BSF�SFRVJSFE�UP�TVCNJU�
UIJT�JOGPSNBUJPO�XIFO�UIFZ�mMF�XFJHIU��NJMF�UBYFT��"EKVTUNFOUT�BSF�NBEF�
GPS�FTUJNBUFE�UBY�FWBTJPO��5IF�BTTVNFE�GVFM�FGmDJFODZ�PG�UIF�MJHIU�WFIJDMF�
nFFU�JT�GSPN�B�OBUJPOXJEF�FTUJNBUF��5IF�SFMBUJWF�TIBSFT�PG�TUBUFXJEF�7.5�
	��������BWFSBHFT
�BSF�������GPS�MJHIU�WFIJDMFT
������GPS�NFEJVN�IFBWZ�
WFIJDMFT
�BOE������GPS�IFBWZ�WFIJDMFT�

5IF�DVSSFOU�TUBUFXJEF�7.5�GPSFDBTU�TIPXT�HSPXUI�PG�BQQSPYJNBUFMZ������
BOOVBMMZ�VOUJM�NJE�����
�GPMMPXFE�CZ�TMJHIUMZ�EFDSFBTJOH�HSPXUI
�MFWFMJOH�
PGG�BU�BQQSPYJNBUFMZ������HSPXUI�CZ�������"O�FBSMJFS�	����
�GPSFDBTU�CZ�%S��
,BWBOBVHI�XBT�DPNQBSFE�BHBJOTU�IJT�NPTU�SFDFOU�	����
�GPSFDBTU��5IF�
OFX�GPSFDBTU�TIPXT�7.5�HSPXUI�UP�CF�TJHOJmDBOUMZ�TMPXFS�UIBO�IBE�CFFO�
QSPKFDUFE�UXP�ZFBST�BHP
�UIJT�BUUSJCVUBCMF�QSJNBSJMZ�UP�UIF�VOFYQFDUFEMZ�
sluggish economy.
5IF�BWFSBHF�BHF�PG�DBST�JO�UIF�MJHIU�WFIJDMF�nFFU�JT�FYQFDUFE�UP�DPOUJOVF�UP�
JODSFBTF
�TMPXJOH�UIF�SBUF�BU�XIJDI�JNQSPWFNFOUT�JO�OFX�DBS�GVFM�FDPOPNZ�
BGGFDU�UIF�nFFU�XJEF�BWFSBHF��5IF�BWFSBHF�BHF�JT�DVSSFOUMZ������ZFBST�BOE�
JODSFBTJOH�BU�B�SBUF�PG������QFS�ZFBS
�XIJMF�UIF�BWFSBHF�BHF�PG�MJHIU�USVDLT�
is 11.3 years and is increasing at 1.7% per year. Consumers are keeping 
UIFJS�WFIJDMFT�MPOHFS�EVF�UP�SJTJOH�TUJDLFS�QSJDFT�PO�OFX�WFIJDMFT�BOE�RVBMJUZ�
JNQSPWFNFOUT�XIJDI�NBLF�FYJTUJOH�WFIJDMFT�MBTU�MPOHFS�XJUIPVU�SFRVJSJOH�
major repairs.
5IF�BOOVBM�DPNQPVOE�SBUF�PG�JNQSPWFNFOU�JO�MJHIU�WFIJDMF�GVFM�FGmDJFODZ�
CFUXFFO������BOE������XBT��������CFUXFFO������BOE������������BOE�
CFUXFFO������BOE�������������.PUPS�WFIJDMF�GVFMT�HSPXUI�XBT�OFHBUJWF�
JO������BOE�����
�CVU�JT�FYQFDUFE�UP�HSPX�TUFBEJMZ�UISPVHI������CZ�VQ�UP�
���BOOVBMMZ��"GUFS�UIJT
�HSPXUI�JO�GVFM�DPOTVNQUJPO�JT�QSFEJDUFE�UP�TMPX�BOE�
MFWFM�PGG�CZ������BU�BSPVOE�������BOOVBMMZ�

*U�XBT�BTLFE�IPX�UIF�WBSJPVT�7.5�FTUJNBUFT
�JODMVEJOH�UIPTF�GSPN�UIF�
)JHIXBZ�1FSGPSNBODF�.POJUPSJOH�4ZTUFN�	)1.4

�SFMBUF�UP�UIF�SFWFOVF�
GPSFDBTU�XIJDI�JT�CBTFE�PO�FDPOPNJD�GBDUPST��%S��,BWBOBVHI�TBJE�UIFZ�
BSF�MJOLFE�CZ�UIF�QIZTJDBM�RVBOUJUZ�PG�HBMMPOT��5IF�HBMMPOT�VTFE�JO�UIF�
GVFMT�CBTFE�7.5�GPSFDBTU�BSF�UIF�TBNF�BT�UIPTF�VTFE�JO�0%05�T�SFWFOVF�

GPSFDBTU��*G�UIF�GVFM�FGmDJFODZ�PG�WFIJDMFT�DBO�CF�BTTVNFE
�UIBU�BTTVNQUJPO�
DBO�CF�BQQMJFE�UP�UIF�GPSFDBTUFE�HBMMPOT�CZ�MJHIU�BOE�NFEJVN�IFBWZ�
WFIJDMFT�JO�PSEFS�UP�DPNF�VQ�XJUI�BO�JNQMJFE�7.5�CZ�UIPTF�WFIJDMFT�

5IF�GPSFDBTU�PG�7.5�CZ�MJHIU
�NFEJVN�IFBWZ
�BOE�IFBWZ�WFIJDMFT�VTFE�
JO�UIF�)$"4�JT�0%05�T�GPSFDBTU
�TJODF�UIJT�JT�UIF�GPSFDBTU�ESJWJOH�UIF�
CVEHFUFE�BNPVOUT�VTFE�GPS�TQFOEJOH�BOE�SFWFOVF��8IJMF�UIF�)$"4�XJMM�
DPOTJEFS�GPSFDBTU�EJTDSFQBODJFT�CFUXFFO�0%05�T�SFWFOVF�GPSFDBTU�BOE�UIF�
)1.4
�JU�XJMM�VTF�0%05�T�GPSFDBTU�

"�DIBOHF�JT�PDDVSSJOH�JO�QFPQMF�T�CFIBWJPS�XJUI�UIF�QVSDIBTF�PG�FMFDUSJD
�
IZCSJE
�BOE�PUIFS�IJHIFS�.JMFT�QFS�(BMMPO�	.1(
�WFIJDMFT��5IJT�DPVME�DBVTF�
HBT�UBY�SFWFOVFT�UP�EFDSFBTF�FWFO�XIJMF�UIF�7.5�JT�HPJOH�VQ��*U�XBT�BTLFE�
IPX�UP�DIBOHF�DPTU�SFTQPOTJCJMJUZ�UP�SFnFDU�UIFTF�DIBOHFT��5IF�.1(�
BTTVNQUJPO�XPVME�OFFE�UP�DIBOHF
�XIJDI�NFBOT�UIF�7.5�XPVME�BMTP�OFFE�
UP�DIBOHF�CFDBVTF�UIF�OVNCFS�PG�HBMMPOT�	7.5�.1(
�JT�XIBU�JT�NFBTVSFE�
BOE�GPSFDBTUFE��*U�XBT�TVHHFTUFE�UIF�NPEFM�DPVME�CF�UVSOFE�BSPVOE�UP�VTF�
BO�FYUFSOBM�BTTVNQUJPO�PG�.1(�GPS�MJHIU�WFIJDMFT
�ZFU�TUJMM�SFNBJO�DPOTJTUFOU�
XJUI�UIF�CVEHFU�BOE�GPSFDBTUFE�SFWFOVF��7.5�XPVME�UIFO�CF�DBMJCSBUFE�
SBUIFS�UIBO�.1(
�BOE�UIJT�DBMJCSBUFE�7.5�DPVME�CF�VTFE�JO�UIF�NPEFM�UP�
allocate costs.
$VSSFOUMZ�HBT�UBY�SFWFOVFT�BSF�SFMBUJWFMZ�FBTZ�UP�QSFEJDU�CFDBVTF�HBTPMJOF�
JT�UBYFE�BU�UIF�XIPMFTBMF�MFWFM��*G�B�SPBE�VTFS�GFF�JT�QVU�JO�QMBDF
�B�QSPYZ�
GPS�UIF�BWFSBHF�DPTU�QFS�NJMF�XJMM�OFFE�UP�CF�VTFE�BOE�JG�UIBU�JT�JODPSSFDU�
there could be problems. The Legislature may look to the HCAS to set that 
OVNCFS�JOJUJBMMZ
�TP�UIF�435�OFFET�UP�CF�TVSF�JU�DBO�EFGFOE�UIF�OVNCFS�

5IF�SFWFOVF�NPEFM�JT�QSFEJDUFE�PGG�BDUVBM�HBMMPOT�TPME
�TP�UIF�SFTVMUJOH�
VMT from the model depends on the MPG assumption being correct. If 
UIFSF�XFSF�B�QPUFOUJBMMZ�CFUUFS
�NPSF�0SFHPO�TQFDJmD�FTUJNBUF�PG�.1(
�UIFO�
UIF�GPSFDBTUFE�HBMMPOT�DPVME�CF�VTFE�UP�BEKVTU�UIF�7.5�GPSFDBTU��*U�XBT�
TVHHFTUFE�UJNF�CF�TQFOU�BU�B�GVUVSF�NFFUJOH�UP�EJTDVTT�BMUFSOBUJWF�PVUMPPLT�
GPS�GVFM�FGmDJFODZ�BOE�7.5�

*U�XBT�BTLFE�XIFUIFS�BOZ�XPSL�JT�CFJOH�EPOF�UP�VTF�UIF�)1.4�EBUB�JO�B�
EJGGFSFOU�XBZ�GPS�FTUJNBUJOH�7.5��%S��,BWBOBVHI�TBJE�UIFSF�JT�OPU�BOE�UIBU�
UIF�GFEFSBM�HPWFSONFOU�JT�USZJOH�UP�FOGPSDF�UIF�OVNCFS�PG�DPVOUT�EPOF�
XJUIJO�DFSUBJO�BSFBT�UP�FOTVSF�UIF�OBUJPOBM�TUBUJTUJDBM�NPEFM��.S��#BUUFO�TBJE�
the HPMS data is used in the HCAS model for the purpose of taking the 
FTUJNBUFT�PG�7.5�BOE�TQSFBEJOH�UIFN�PWFS�UIF�GVODUJPOBM�SPBE�DMBTTFT�
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Outline of Issue Paper on Outlook for Fuel Demand

5IF�435�SFWJFXFE�UIF�JTTVF�QBQFS�PVUMJOF�JO�BEEJUJPO�UP�UXP�DIBSUT
�POF�
TIPXJOH�6�4��7.5�BOE�HBMMPOT�UBYFE�GSPN������UP�����
�BOE�UIF�PUIFS�
TIPXJOH�7.5�BOE�QFS�DBQJUB�7.5�JO�0SFHPO�GSPN������UP�������5IF�
Oregon VMT in the chart is from the HPMS.
5IF�QFS�DBQJUB�7.5�JODSFBTF�UISPVHI������XBT�QSJNBSJMZ�EVF�UP�JODSFBTFE�
XPSLGPSDF�QBSUJDJQBUJPO
�MPOHFS�USJQT
�BOE�JODSFBTFE�BVUP�NPEF�TIBSF��5IF�
EFDMJOF�TJODF������DPVME�CF�EVF�UP�TFWFSBM�GBDUPST
�JODMVEJOH�UIF�PMEFTU�
baby boomers beginning to retire; the millennial generation being less 
FODIBOUFE�XJUI�UIF�JEFB�PG�ESJWJOH�BOE�NPSF�MJLFMZ�UP�MJWF�JO�VSCBO�BSFBT��
USBOTJU�TFSWJDF�JNQSPWJOH��BOE�POMJOF�TIPQQJOH�CFDPNJOH�NPSF�BWBJMBCMF�
BOE�XJEFMZ�VTFE��5IF�SBQJE�EFDMJOF�PG�QFS�DBQJUB�7.5�NBZ�CF�PWFS
�
IPXFWFS
�XJUI�B�DPOUJOVFE
�TMPXFS�EFDMJOF�EVF�UP�VSCBOJ[BUJPO
�MBOE�VTF�
policy and greenhouse gas policy likely. As the population continues to 
HSPX
�JU�NBZ�CBMBODF�PVU�UIF�QFS�DBQJUB�EFDSFBTF�BOE�IPME�7.5�SFMBUJWFMZ�
TUFBEZ
�UIPVHI�JU�XJMM�MJLFMZ�DPOUJOVF�UP�nVDUVBUF�XJUI�UIF�FDPOPNZ�

*U�XBT�TVHHFTUFE�UIF�$"'&�TUBOEBSET�CF�JODMVEFE�JO�UIF�QBQFS��*U�XBT�
BTLFE�XIFUIFS�UIF�QBQFS�XJMM�EJTDVTT�GVUVSF�DIBOHFT�JO�7.5�GPS�IFBWZ�
USVDLT�BOE�UIF�GSFJHIU�JOEVTUSZ��.S��#BUUFO�BHSFFE�JU�XBT�WBMJE
�CVU�QPJOUFE�
PVU�UIBU�UIFSF�JT�MFTT�VODFSUBJOUZ�BCPVU�UIF�GVUVSF�PG�IFBWZ�WFIJDMF�NJMFT�PG�
USBWFM��5IF�QVSQPTF�PG�UIF�JTTVF�QBQFS�JT�UP�MPPL�BU�UIF�MPOH�UFSN�GVUVSF�PG�
PWFSBMM�7.5�BOE�GVFM�UBY�SFWFOVF�BOE�XIBU�JU�NFBOT�GPS�0SFHPO�T�MPOH�UFSN�
DIPJDF�PG�UBY�JODFOUJWFT��*U�XBT�TVHHFTUFE�B�mOBM�QPJOU�CF�BEEFE�UP�UIF�
QBQFS�UP�UJF�UIF�UPQJD�CBDL�UP�IJHIXBZ�DPTU�BMMPDBUJPO�BOE�IPX�UP�BDDPVOU�
for it in the study.

2XWOLQH�RI�,VVXH�3DSHU�RQ�(I¼FLHQW�)HHV

5IJT�PVUMJOF�SFnFDUT�UIF�435�T�FGmDJFOU�GFF�CSBJOTUPSNJOH�BDUJWJUZ�EVSJOH�UIF�
NFFUJOH�JO�+VOF��*U�XBT�TVHHFTUFE�UIF�QBQFS�CFHJO�XJUI�UIF�CBDLHSPVOE�PO�
FGmDJFOU�GFFT�BOE�DPODMVEF�CZ�PVUMJOJOH�XIBU�UIF�-FHJTMBUVSF�XPVME�OFFE�UP�
EP�TIPVME�JU�XJTI�UP�QSPDFFE�JO�BVUIPSJ[JOH�B�QJMPU�QSPKFDU�

*U�XBT�BTLFE�IPX�FGmDJFOU�GFFT�XPVME�EJGGFS�CFUXFFO�SVSBM�BOE�VSCBO�BSFBT��
.S��#BUUFO�TBJE�QFPQMF�JO�VSCBO�BSFBT�XPVME�MJLFMZ�QBZ�NPSF�UP�UIF�FYUFOU�
UIBU�UIPTF�BSF�UIF�QFPQMF�XIP�VTF�DPOHFTUFE�SPBEXBZT�UIF�NPTU��1BSU�PG�
UIF�FDPOPNJD�UIFPSZ�CFIJOE�QSJDJOH�JT�UIBU�UIF�QMBDFT�XIFSF�UIF�QSJDFT�BSF�
IJHI�BSF�B�TJHOBM�UIJT�JT�XIFSF�UIF�NPOFZ�TIPVME�CF�TQFOU��*G�UIF�QFPQMF�
JO�1PSUMBOE�GFFM�UIFZ�OFFE�NPSF�IJHIXBZ�DBQBDJUZ
�UIF�TZTUFN�XPVME�CF�

SBJTJOH�UIF�SJHIU�BNPVOU�PG�NPOFZ�BOE�TJHOBMJOH�XIFSF�JU�TIPVME�CF�TQFOU�
XIJDI
�JO�UIF�MPOH�SVO
�XPVME�TPMWF�UIF�QSPCMFN��*U�XBT�TVHHFTUFE�UIF�FOUJSF�
USBOTQPSUBUJPO�TZTUFN�TIPVME�CF�DPOTJEFSFE��5IFPSFUJDBMMZ
����CJMMJPO�JO�
FYUSB�SFWFOVF�DPVME�CF�SBJTFE�UISPVHI�BO�FGmDJFOU�QSJDJOH�NFDIBOJTN�XJUI�
OPU�B�EJNF�PG�UIBU�TQFOU�PO�SPBET
�CVU�UIFSF�DPVME�TUJMM�CF�B�TJHOJmDBOUMZ�
JNQSPWFE�USBOTQPSUBUJPO�TZTUFN�

Least cost planning also needs to be considered. Once the location is 
EFUFSNJOFE�GPS�XIFSF�BEEJUJPOBM�DBQBDJUZ�JT�OFFEFE
�MFBTU�DPTU�QMBOOJOH�
XPVME�QJDL�UIF�MFBTU�DPTU�NPEF�UP�BEESFTT�UIBU�USBOTQPSUBUJPO�OFFE��
&GmDJFOU�GFFT�EFUFSNJOF�UIF�OFFE�BOE�XIP�QBZT�GPS�JU
�CVU�IPX�UIF�OFFE�JT�
BEESFTTFE�GBMMT�VOEFS�MFBTU�DPTU�QMBOOJOH��)PXFWFS
�UIF�BCJMJUZ�PG�MFBTU�DPTU�
QMBOOJOH�UP�NBLF�UIPTF�EFDJTJPOT�JT�TPNFXIBU�MJNJUFE�CZ�UIF�DPOTUJUVUJPOBM�
SFRVJSFNFOU�UIBU�IJHIXBZ�GVOE�SFWFOVFT�CF�TQFOU�PO�IJHIXBZT��*U�XBT�
PCTFSWFE�UIBU�NBOZ�UIJOHT�DPVME�CF�EPOF�UP�JNQSPWF�BMUFSOBUJWF�NPEFT�
PG�USBOTQPSUBUJPO�XJUIJO�UIF�IJHIXBZ�SJHIU�PG�XBZ��&YBNQMFT�JODMVEF�VTJOH�
IJHIXBZ�GVOET�UP�QBZ�GPS�TVDI�UIJOHT�BT�CVT�QVMM�PVUT�BOE�CFUUFS�QFEFTUSJBO�
BOE�CJLF�GBDJMJUJFT��*U�XBT�BMTP�OPUFE�UIBU�UIF�$POTUJUVUJPO�DPVME�CF�DIBOHFE�
UP�NBLF�UIF�IJHIXBZ�GVOE�JOUP�B�USBOTQPSUBUJPO�GVOE�

Mr. Batten pointed out that there is some important information that 
XPVMEO�U�CF�PCUBJOFE�JO�B�QJMPU
�OBNFMZ�IPX�QFPQMF�XPVME�SFTQPOE�JG�
FWFSZPOF�XFSF�QBZJOH�FGmDJFOU�GFFT��&WFO�JG�QBSUJDJQBOUT�DIBOHFE�UIFJS�
CFIBWJPS�EVSJOH�UIF�QJMPU
�JU�XPVMEO�U�DIBOHF�PWFSBMM�DPOHFTUJPO�WFSZ�
NVDI
�TP�UIF�QBSUJDJQBOUT�XPVME�OPU�SFBQ�UIF�CFOFmUT�UIBU�XPVME�BDDSVF�JG�
FWFSZPOF�QBSUJDJQBUFE�

In an experiment the Puget Sound Regional Council conducted on 
QSJDJOH
�QBSUJDJQBOUT�XFSF�SFDSVJUFE�VTJOH�B�QSPUPDPM�EFTJHOFE�UP�HFU�B�
SFQSFTFOUBUJWF�NJY�PG�QFPQMF�SBUIFS�UIBO�SFMZJOH�FOUJSFMZ�PO�WPMVOUFFST��
1FPQMF�XIP�XFSF�JOWJUFE�DPVME�EFDMJOF
�CVU�WPMVOUFFST�DPVMEO�U�KPJO�VOMFTT�
UIFZ�XFSF�JOWJUFE��"O�FOEPXNFOU�XBT�HJWFO�UP�QBSUJDJQBOUT�XIJDI�XBT�
EFTJHOFE�UP�CF�TMJHIUMZ�NPSF�UIBO�XIBU�UIFZ�XPVME�CF�DIBSHFE�JG�UIFZ�
NBJOUBJOFE�UIFJS�FTUBCMJTIFE�CFIBWJPS
�CVU�JG�UIFZ�DIBOHFE�UIFJS�ESJWJOH�
CFIBWJPS�UIFZ�XPVME�SFDFJWF�BEEJUJPOBM�NPOFZ�BU�UIF�FOE�PG�UIF�TUVEZ�

5IF�OFYU�NFFUJOH�XJMM�CF�IFME�BU�������BN�PO�4FQUFNCFS��
�����
�BU�UIF�
&$0/PSUIXFTU�PGmDFT�BU�����48�$PMVNCJB�4USFFU
�4VJUF�����
�1PSUMBOE
�0SFHPO��
5IF�7.5�JTTVF�QBQFS�XJMM�CF�NPWFE�UP�UIF�UPQ�PG�UIF�BHFOEB�GPS�UIBU�NFFUJOH�

Meeting adjourned: 3:55 pm.



C14 |  ECONorthwest

mEEtiNG miNutEs Of sEptEmBEr 9, 2014

OREGON HIGHWAY COST ALLOCATION STUDY REVIEW TEAM 
MEETING MINUTES OF SEPTEMBER 9, 2014

10:00 a.m. to 12:00 p.m.
&$0/PSUIXFTU�0GmDFT�����48�$PMVNCJB
�4VJUF������1PSUMBOE
�0SFHPO�
97201
Attendees:

Study Review Team Members

+FSSJ�#PIBSE
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
.B[FO�.BMJL
�-FHJTMBUJWF�3FWFOVF�0GmDF
+PTI�-FIOFS�GPS�.BSL�.D.VMMFO
�0GmDF�PG�&DPOPNJD�"OBMZTJT�	$IBJS
�+PIO�
.FSSJTT
�*OEFQFOEFOU�&YQFSU
%PO�/FHSJ
�8JMMBNFUUF�6OJWFSTJUZ
#PC�3VTTFMM
�0SFHPO�5SVDLJOH�"TTPDJBUJPOT

Support Staff and Friends of the SRT

$BSM�#BUUFO
�&$0/PSUIXFTU
$SBJH�$BNQCFMM
�SFQSFTFOUJOH�"""�0SFHPO�*EBIP
&SJO�)BTXFMM
�&$0/PSUIXFTU
.BUUIFX�,JUDIFO
�&$0/PSUIXFTU
-BOJ�1FOOJOHUPO
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
"NZ�8JMMJBNT
�0SFHPO�%FQBSUNFOU�PG�"ENJOJTUSBUJWF�4FSWJDFT

Approval of the August 14, 2014 HCAS Review Team Meeting Minutes

The meeting began at 10:00 a.m. The minutes from the August 14 meeting 
SFDFJWFE�VOBOJNPVT�BQQSPWBM�

Draft Issue Paper on Recent Studies from Other States

0WFSBMM
�UIF�QBQFS�SFDFJWFE�QPTJUJWF�GFFECBDL��*U�XBT�TVHHFTUFE�JU�XPVME�
CFOFmU�CZ�TIPXJOH�UIF�DPOUSBTU�CFUXFFO�0SFHPO�T�NFUIPEPMPHZ�WFSTVT�
PUIFS�TUBUFT�
�QFSIBQT�MJTUFE�BT�CVMMFUFE�JUFNT��*O�BEEJUJPO
�BO�FYQMBOBUJPO�PG�
IPX�BOE�XIZ�0SFHPO�EPFT�JUT�TUVEJFT�UIF�XBZ�JU�EPFT�XPVME�BTTJTU�SFBEFST�
XIP�BSF�OPU�BT�GBNJMJBS�XJUI�UIF�)$"4�QSPDFEVSFT�

3UHOLPLQDU\�'UDIW�RI�(I¼FLHQW�)HH�5HVHDUFK�3DSHU

5IF�QSJNBSZ�BVUIPS�PG�UIJT�QBQFS
�.BUUIFX�,JUDIFO�XJUI�&$0/PSUIXFTU
�
IBT�FYQFSJFODF�NBOBHJOH�BO�JOTUSVNFOUFE�WFIJDMF�QJMPU�QSPKFDU�PO�WBSJBCMF�
DIBSHJOH�JO�4FBUUMF��5IJT�QSPWJEFE�B�WBMVBCMF�QFSTQFDUJWF�UP�UIF�QBQFS�BOE
�
JO�HFOFSBM
�JU�XBT�GFMU�UIJT�QBQFS�XBT�B�WBTU�JNQSPWFNFOU�PWFS�UIF�FGmDJFOU�
fee paper produced for the 2013 Study.
5IF�QSFMJNJOBSZ�ESBGU�EPFT�OPU�FYQMBJO�XIZ�B�EFNPOTUSBUJPO�QSPKFDU�JT�
OFFEFE�PS�XIJDI�NJTTJOH�EBUB�QPJOUT�BSF�OFFEFE�UP�NPWF�GPSXBSE�BOE�
XIFUIFS�UIF�FYJTUJOH�0SFHPO�EBUB�JT�VTBCMF��-FHJTMBUPST�XBOU�B�XBZ�UP�
BEFRVBUFMZ�GVOE�UIF�USBOTQPSUBUJPO�TZTUFN�UIBU�JT�JNNVOF�GSPN�QPMJUJDBM�
JOnVFODF��"O�FGmDJFOU�GFF�TZTUFN�XPVME�TFU�NPOFZ�BTJEF�BOE�JODMVEF�B�
SBUJPOBM�XBZ�	VTJOH
�GPS�FYBNQMF
�MFBTU�DPTU�QMBOOJOH
�UP�DIPPTF�UIF�OFYU�
QSPKFDU��5IBU�XPVME�CF�BUUSBDUJWF�UP�QPMJDZ�NBLFST��+JN�8IJUUZ�IBT�B�QJMPU�
TDIFEVMFE�GPS�+VMZ�PG������BOE�UIF�FGmDJFOU�GFF�QJMPU�DPVME�CVJME�GSPN�JU
�CVU�
this is not made clear in the paper.
*U�XBT�PCTFSWFE�UIBU�POF�PG�UIF�CFOFmUT�UIBU�DPVME�CF�NBEF�NPSF�FYQMJDJU�
JO�UIF�QBQFS�JT�UIF�QFSTPOBM�UJNF�JOEJWJEVBMT�XPVME�SFDPWFS�VOEFS�BO�
FGmDJFOU�GFF�TZTUFN��*OEJWJEVBMT�XIP�DPNNVUF�PO�UIPTF�SPBET�QSFTFOUMZ�
NPTU�DPOHFTUFE
�J�F�
�UIF�NFUSPQPMJUBO�GSFFXBZT
�NJHIU�FYQFDU�BO�BWFSBHF�
PG����UP����NJOVUFT�QFS�EBZ�JO�UJNF�TBWJOHT
�XIJMF�UIPTF�DPNNVUJOH�EVSJOH�
QFBL�UJNFT�NJHIU�SFDFJWF�BT�NVDI�BT����UP����NJOVUFT�QFS�EBZ��5IJT�JT�
TPNFUIJOH�UIBU�XPVME�SFTPOBUF�XJUI�MFHJTMBUPST�BOE�UIF�QVCMJD�

0UIFS�CFOFmUT�DPVME�CF�QBDLBHFE�XJUI�BO�FGmDJFOU�GFF�TZTUFN�UP�NBLF�JU�
NPSF�BUUSBDUJWF
�TVDI�BT�BVUPNBUJD�SF�SFHJTUFSJOH�PG�WFIJDMFT�BU�UIF�%.7��*U�
BMTP�OFFET�UP�CF�TUSFTTFE�UIBU�DPOTVNFST�USBWFMJOH�BU�VODPOHFTUFE�UJNFT�
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XPVME�QBZ�B�MPXFS�SBUF��1PMJDZ�NBLFST�IBWF�HSBWJUBUFE�UPXBSE�UIF�JEFB�PG�BO�
FGmDJFOU�GFF�CFDBVTF�JU�XPVME�TFU�BTJEF�NPOFZ�GPS�GVUVSF�FYQBOTJPO�SBUIFS�
UIBO�IBWJOH�UP�GVOE�QSPKFDUT�JO�B�QJFDFNFBM�GBTIJPO��"O�FGmDJFOU�GFF�TZTUFN�
XPVME�BMTP�DPWFS�BMNPTU�BMM�UIF�DPTUT�PG�JNQSPWJOH�UIF�USBOTQPSUBUJPO�
TZTUFN�SBUIFS�UIBO�KVTU�UIF�XFBS�BOE�UFBS�PO�UIF�IJHIXBZT�

"O�JODSFNFOUBM�JNQMFNFOUBUJPO�DPVME�CFHJO�XJUI�B�nBU�GFF�NFBTVSFE�XJUI�
BO�POCPBSE�VOJU�DBQBCMF�PG�BMTP�DBMDVMBUJOH�WBSJBCMF�GFFT��*G�UIF�TZTUFN�
UIFO�QSPHSFTTFT�UP�WBSJBCMF�GFFT
�VCJRVJUPVT�EZOBNJD�QSJDJOH�DPVME�CF�
EPOF�BU�B�MPXFS�DPTU�UIBO�UIF�FYQFOTJWF�BQQSPBDI�NBOZ�TUBUFT�BSF�VTJOH�JO�
XIJDI�UIFZ�QMBDF�USBOTQPOEFST�JO�DBST�BOE�HBOUSJFT�PWFS�GSFFXBZT�

4PNF�NFNCFST�PG�UIF�435�GFMU�FNJTTJPOT�GFFT�GPS�BJS
�XBUFS�PS�OPJTF�
QPMMVUJPO�DPVME�CF�EJGmDVMU�UP�TFMM�UP�UIF�-FHJTMBUVSF�BOE�HFOFSBM�QVCMJD��
0UIFST
�IPXFWFS
�TBJE�USBOTQPSUBUJPO�BOE�UIF�FOWJSPONFOU�BSF�JOUFSUXJOFE�
BOE�CPUI�XJMM�OFFE�UP�CF�BEESFTTFE�JO�PSEFS�UP�HFU�FOPVHI�DSJUJDBM�NBTT�
GPS�BO�FGmDJFOU�GFF�TZTUFN��*U�XBT�PCTFSWFE�UIBU�PODF�UIF�DPOHFTUJPO�
FYUFSOBMJUZ�CFHJOT�UP�CF�FMJNJOBUFE
�QSPHSFTT�XJMM�IBWF�BMSFBEZ�CFFO�NBEF�
UPXBSE�FMJNJOBUJOH�TPNF�PG�UIF�FOWJSPONFOUBM�FYUFSOBMJUJFT�

0SFHPO�QSFWJPVTMZ�EJE�B�TFSJFT�PG�QBQFST�PO�UPMMJOH�GPS�HSFFOIPVTF�HBT�
FNJTTJPOT
�CVU�OPOF�JT�DJUFE�JO�UIF�QSFTFOU�ESBGU�QBQFS��8JUI�BQQSPQSJBUF�
DIBOHFT�UP�0SFHPO�T�$POTUJUVUJPO
�B�QFS�NJMF�GFF�DPVME�CF�DIBSHFE�GPS�
DPOHFTUJPO�BOE�XFBS�BOE�UFBS
�XIJMF�FNJTTJPOT�DPVME�CF�DPWFSFE�XJUI�B�
carbon fuel tax.
%VSJOH�.S��,JUDIFO�T�QJMPU�QSPKFDU�XPSL�JO�4FBUUMF
�UIF�QBSUJDJQBOUT�
VOEFSTUPPE�UIBU�WBSJBCMF�GFFT�QSPEVDF�DPOTJEFSBCMF�SFWFOVF�BOE�UIFZ�
XBOUFE�UP�LOPX�XIBU�XPVME�CF�EPOF�XJUI�UIF�SFWFOVF��5IF�SFWFOVF�
PQQPSUVOJUJFT�BSF�TJHOJmDBOUMZ�MBSHFS�UIBO�UIF�CFOFmUT�UP�UIF�VTFST
�TP�
TPNFUIJOH�QFPQMF�WBMVF�NVTU�CF�EPOF�XJUI�UIF�GVOET�PS�FMTF�FWFSZPOF�
NBZ�CF�XPSTF�PGG��1JMPU�QSPKFDU�QBSUJDJQBOUT�XJMM�OFFE�UIF�CFOFmU�PG�BO�
IPOFTU�DPOWFSTBUJPO�BCPVU�IPX�UIF�SFWFOVFT�XJMM�CF�VUJMJ[FE��"�DPSSFDUMZ�
DPOTUSVDUFE�FGmDJFOU�GFF�TZTUFN�XPVME�DMFBSMZ�JOEJDBUF�XIFSF�GVOET�TIPVME�
CF�TQFOU�UP�NFFU�UIF�QVCMJD�T�EFNBOET��)PXFWFS
�UIFSF�DBO�CF�B�EJGGFSFODF�
CFUXFFO�UIF�QVCMJD�T�USBOTQPSUBUJPO�DIPJDFT�JO�UIF�BCTFODF�PG�FGmDJFOU�GFFT�
BOE�XIBU�UIFZ�XPVME�DIPPTF�JG�BO�FGmDJFOU�GFF�TZTUFN�NBEF�UIFN�QBZ�UIF�
actual costs they imposed.
"O�JNQPSUBOU�PCKFDUJWF�PG�UIF�QJMPU�QSPKFDU�TIPVME�CF�UP�EFUFSNJOF�IPXUP�HFU�
UIF�DPTU�PG�DPMMFDUJOH�UIF�EBUB�BT�MPX�BT�QPTTJCMF��5IF�-FHJTMBUVSF�XJMM�OFFE�

UP�CF�JOGPSNFE�PG�UIF�EBUB�CFJOH�DPMMFDUFE
�IPX�JU�XJMM�CF�QSJDFE
�BOE�IPX�
NVDI�JU�XJMM�DPTU��"�QJMPU�DPVME�UBLF�TFWFSBM�ZFBST�UP�EFUFSNJOF�UIFTF�UIJOHT��
1PMJDZ�NBLFST�XJMM�XBOU�UP�LOPX�JG�XF�DBO�SFEVDF�UIF�DPTU�PG�DPMMFDUJPO�TP�
JU�T�DPNQBSBCMF�UP�UIBU�GPS�UIF�HBT�UBY�

5IF�-FHJTMBUVSF�IBT�TPNF�BOHTU�BCPVU�QSJWBDZ�JTTVFT�BOE�XIFUIFS�UIFSF�JT�
BO�PQUJPO�GPS�B�nBU�GFF��0SFHPO�T�USVDLJOH�JOEVTUSZ�IBT�IBE�USBOTQPOEFST�JO�
JUT�USVDLT�TJODF�UIF�FBSMZ�����T��5IF�QSJWBDZ�JTTVF�GPS�UIFN�XBT�TPMWFE�CZ�
IBWJOH�B�QSJWBUF�TFDUPS�mSN�	&30"%
�DPMMFDU�UIF�EBUB��5IJT�DPNQBOZ�IBT�
CFFO�DFSUJmFE�CZ�UIF�4FDSFUBSZ�PG�4UBUF�BOE�SFQPSUT�UIF�XFJHIU�NJMF�UBY�PO�
CFIBMG�PG�UIF�USVDLJOH�DPNQBOJFT��"OPUIFS�PQUJPO�XPVME�CF�UP�LFFQ�UIF�EBUB�
JOTJEF�UIF�EFWJDF��"�QFSTPO�T�MPDBUJPO�XPVME�OFWFS�CF�TFOU�PVU
�POMZ�TUPSFE��
6OMFTT�UIF�OFFE�UP�BVEJU�BSJTFT�CFGPSF�UIF�PME�EBUB�JT�QVTIFE�PVU�CZ�OFX�
EBUB
�UIF�JOGPSNBUJPO�XPVME�MJWF�JO�UIF�EFWJDF�BOE�OFWFS�HP�BOZXIFSF�FMTF�

5IFSF�JT�OP�UFDIOJDBM�PS�JOTUJUVUJPOBM�JNQMFNFOUBUJPO�UIBU�XJMM�GVMMZ�PCWJBUF�
UIF�JTTVF�PG�QSJWBDZ��5IFSF�XJMM�OFFE�UP�CF�B�DPNCJOBUJPO�PG�BO�JOTUJUVUJPOBM�
TUSVDUVSF�QFPQMF�mOE�SFBTPOBCMZ�USVTUXPSUIZ�BOE�B�DMFBS�BSUJDVMBUJPO�PG�
UIF�QSPUFDUJPOT�UIFZ�BSF�FOUJUMFE�UP��5IFTF�JODMVEF�IPX�UIFJS�EBUB�XJMM�CF�
NBOBHFE�BOE�IPX�UIFZ�HBJO�BDDFTT�UP�UIFJS�EBUB�JG�UIFZ�XBOU�JU�

*U�XBT�PCTFSWFE�UIBU�JG�USVTU�BOE�QSJWBDZ�BSF�TVDI�JNQPSUBOU�BTQFDUT
�
UIF�QJMPU�QSPKFDU�TIPVME�UFTU�B�WBSJFUZ�PG�QSJWBDZ�EFWJDFT�BOE�UIFO�RVFSZ�
QBSUJDJQBOUT�BT�UP�UIF�MFWFM�PG�UIFJS�USVTU�XJUI�FBDI��*G�UIF�-FHJTMBUVSF�IBT�
DPODFSOT�BCPVU�QSJWBDZ�BOE�IPX�JU�NJHIU�QMBZ�PVU�JO�UIF�GVMM�TZTUFN
�JU�NJHIU�
CF�MFTT�JODMJOFE�UP�BQQSPWF�B�QJMPU�UP�CFHJO�XJUI��5IF�CFOFmUT�OFFE�UP�CF�
UJFE�UP�UIF�DPODFSO��*O�PUIFS�XPSET
�ZPV�NBZ�HJWF�VQ�B�MJUUMF�CJU�PG�QSJWBDZ�
CFDBVTF�B�QSJWBUF�TFDUPS�DPNQBOZ�XJMM�IBWF�ZPVS�EBUB�VOUJM�ZPV�QBZ�ZPVS�
CJMM
�CVU�JO�FYDIBOHF�ZPV�XJMM�HBJO�UIF�CFOFmU�PG�BO�FYUSB����NJOVUFT�B�EBZ�
due to reduced congestion.
0UIFS�JTTVFT�EJTDVTTFE�JODMVEFE�UIF�GBDU�UIBU�UIFSF�XJMM�BMXBZT�CF�DFSUBJO�
QBSUT�PG�UIF�JOGSBTUSVDUVSF�UIBU�BSF�POMZ�MJHIUMZ�VTFE�CVU�OFWFSUIFMFTT�SFRVJSF�
TPNF�NBJOUFOBODF
�TP�UIF�FGmDJFOU�GFF�TZTUFN�XPVME�OPU�BQQMZ�UP�UIFTF��
5IFSF�XPVME�OFFE�UP�CF�B�NJOJNVN�MFWFM�PG�NBJOUFOBODF�GPS�UIF�TZTUFN�
CFGPSF�WBSJBCMF�QSJDJOH�DPVME�UBLF�FGGFDU��*O�BEEJUJPO
�GFEFSBM�GVOEJOH�MFWFMT�
UFO�ZFBST�GSPN�OPX�XJMM�MJLFMZ�CF�MPXFS
�XIJMF�UIF�USBOTQPSUBUJPO�TZTUFN�XJMM�
OFFE�FWFO�NPSF�IFMQ��5IF�TUBUF�XJMM�OFFE�UP�mOE�B�XBZ�UP�EFBM�XJUI�UIJT�
reduced federal support.
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"MTP
�FWFO�JO�BO�FGmDJFOU�GFF�TZTUFN
�UIFSF�NBZ�CF�SPBET�UIBU�OFFE�
XJEFOJOH�EVF�UP�DPOHFTUJPO
�CVU�DBOOPU�CF�XJEFOFE�EVF�UP�MBOE�VTF�
DPOTUSBJOUT�PS�FYJTUJOH�MBSHF�TDBMF�TUSVDUVSFT��5IFSF�BSF�BMTP�B�mOJUF�OVNCFS�
PG�DPNQBOJFT�XJUI�UIF�BCJMJUZ�UP�QFSGPSN�XPSL�PO�UIF�USBOTQPSUBUJPO�TZTUFN
�
TP�FWFO�XJUI�JODSFBTFE�SFWFOVF�UIF�XPSL�NBZ�OPU�CF�EPOF�JO�B�UJNFMZ�
NBOOFS��5IF�QVCMJD�OFFET�UP�TFF�UIF�CFOFmUT�PG�FGmDJFOU�GFFT�JG�UIF�TZTUFN�
JT�HPJOH�UP�XPSL�

*O�TVNNBSZ
�UIF�QSFMJNJOBSZ�ESBGU�PG�UIF�QBQFS�DPOUBJOT�B�HPPE�UIFPSFUJDBM�
EJTDVTTJPO
�CVU�OFFET�UP�CF�NPSF�DPNQMFUF�BOE
�JO�QMBDFT
�DPODJTF��*UFNT�
UIBU�OFFE�UP�CF�SFUBJOFE
�BEEFE
�PS�EJTDVTTFE�NPSF�GVMMZ�JODMVEF�

 ඵ .BLJOH�UIF�DBTF�GPS�BO�FGmDJFOU�GFF�TZTUFN
�JODMVEJOH�EJTDVTTJOH�UIF�
CFOFmUT�JO�B�XBZ�UIBU�XJMM�SFTPOBUF�XJUI�B�CSPBE�TFU�PG�SFBEFST

 ඵ &YQMBJOJOH�XIZ�B�EFNPOTUSBUJPO�TIPVME�CF�DPOEVDUFE�XIFO�FYBNQMFT�
already exist

 ඵ &NQIBTJ[JOH�UIF�BODJMMBSZ�CFOFmUT

 ඵ %JTDVTTJOH�IPX�TPNF�CBSSJFST�IBWF�BMSFBEZ�CFFO�BEESFTTFE�JO�TJNJMBS�
FGGPSUT�MJLF�UIF�0SFHPO�USVDLJOH�JOEVTUSZ�T�&30"%�QSPHSBN

 ඵ *ODMVEJOH�JOGPSNBUJPO�GSPN�0%05�T�UPMMJOH�QBQFST�BOE�QPTJUJPOJOH�UIJT�
pilot program as the next step

 ඵ %JTDVTTJOH�UIF�CFOFmUT�UP�UIF�QVCMJD�WFSTVT�QPMJDZ�NBLFST

 ඵ %JTDVTTJOH�UIF�XJOOFST�BOE�MPTFST
�BOE�UIF�DPOTUSBJOUT�UIBU�XJMM�MJNJU�
FGmDJFODZ�OP�NBUUFS�UIF�GFF�TUSVDUVSF��UIJT�JT�JNQFSBUJWF�UP�UIF�QBQFS�T�
integrity

5IF�BNPVOU�PG�EJTDVTTJPO�PG�PUIFS�	FOWJSPONFOUBM
�FYUFSOBMJUJFT�BOE�UIFJS�
DPTUT�OFFET�UP�CF�EFUFSNJOFE��.S��,JUDIFO�BTLFE�BCPVU�UIF�UPQ�PCKFDUJWFT�
GPS�UIF�QBQFS�JO�PSEFS�UP�IFMQ�IJN�XJUI�GSBNJOH��*U�XBT�TVHHFTUFE�IF�ESBGU�
B�TFSJFT�PG�QPUFOUJBM�PCKFDUJWFT�GPS�UIF�435�UP�SBOL�BOE�UIFO�EJTDVTT�BU�UIF�
next meeting.
5IF�OFYU�NFFUJOH�XJMM�CF�IFME�BU�����QN�PO�0DUPCFS���
������BU�UIF�%"4�
&YFDVUJWF�#VJMEJOH�MPDBUFE�BU�����$PUUBHF�4USFFU�/&�JO�4BMFN
�0SFHPO�

Meeting adjourned: 11:45 am.

OREGON HIGHWAY COST ALLOCATION STUDY REVIEW TEAM 
MEETING MINUTES OF OCTOBER 20, 2014
2:00 p.m. to 4:00 p.m
%"4�&YFDVUJWF�#VJMEJOH�����$PUUBHF�4USFFU�/�&��4BMFN
�0SFHPO�
�����������

Attendees:

Study Review Team Members

+FSSJ�#PIBSE
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO�.B[FO�.BMJL
�
-FHJTMBUJWF�3FWFOVF�0GmDF
.BSL�.D.VMMFO
�0GmDF�PG�&DPOPNJD�"OBMZTJT�	$IBJS
�+PIO�.FSSJTT
�
*OEFQFOEFOU�&YQFSU�	WJB�QIPOF

5JN�.PSHBO
�"""�0SFHPO�*EBIP
%PO�/FHSJ
�8JMMBNFUUF�6OJWFSTJUZ
%PVH�1BSSPX
�*OEFQFOEFOU�&YQFSU
#PC�3VTTFMM
�0SFHPO�5SVDLJOH�"TTPDJBUJPOT

Support Staff and Friends of the SRT

$BSM�#BUUFO
�&$0/PSUIXFTU
$SBJH�$BNQCFMM
�SFQSFTFOUJOH�"""�0SFHPO�*EBIP
5PN�1PUJPXTLZ
�/PSUIXFTU�&DPOPNJD�3FTFBSDI�$FOUFS
+FGG�3FOGSP
�/PSUIXFTU�&DPOPNJD�3FTFBSDI�$FOUFS�	WJB�QIPOF
�-BOJ�
1FOOJOHUPO
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
"NZ�8JMMJBNT
�0SFHPO�%FQBSUNFOU�PG�"ENJOJTUSBUJWF�4FSWJDFT
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Approval of the September 9, 2014 HCAS Review Team Meeting Minutes

5IF�NFFUJOH�CFHBO�BU������Q�N��5IF�NJOVUFT�GSPN�UIF�4FQUFNCFS��
������
NFFUJOH�SFDFJWFE�VOBOJNPVT�BQQSPWBM�QFOEJOH�B�TNBMM�DPSSFDUJPO�

Presentation on ODOT’s Pavement Management System

.BSJF�,FOOFEZ
�B�QBWFNFOU�TQFDJBMJTU�XJUI�0%05�T�1BWFNFOU�

.BOBHFNFOU�1SPHSBN
�QSFTFOUFE�UIF�QSPDFTT�PG�DPMMFDUJOH�)JHIXBZ�
1FSGPSNBODF�.POJUPSJOH�4ZTUFN�	)1.4
�QBWFNFOU�EBUB��5IF�'FEFSBM�
)JHIXBZ�"ENJOJTUSBUJPO�	')8"
�IBT�TQFDJmD�SFRVJSFNFOUT�GPS�UIF�UZQFT�
of data needed and the proper procedures for collecting that information. 
&WFSZ�UXP�ZFBST
�0%05�IJSFT�B�DPOUSBDUPS�XIPTF�WBO�IBT�MBTFST�BUUBDIFE�
UP�UIF�CBDL�CVNQFS��5IFTF�MBTFST�BSF�BCMF�UP�TDBO�UIF����GPPU�XJEUI�PG�
IJHIXBZ�MBOFT�UP�EFUFSNJOF�EFQUI�PG�SVUT�BOE�UIF�*OUFSOBUJPOBM�3PVHIOFTT�
*OEFY�	*3*
��5IF�GFEFSBM�HPWFSONFOU�SFRVJSFT�BOOVBM�SFQPSUJOH�PG�UIF�*3*
�TP�
0%05�DPMMFDUT�UIBU�EBUB�JUTFMG�EVSJOH�ZFBST�XIFO�UIF�DPOUSBDUPS�JT�OPU�CFJOH�
VTFE��5IF�TVSWFZ�JT�DPOEVDUFE�PO�NBKPS�0SFHPO�OPO�JOUFSTUBUF�IJHIXBZT�JO�
UIF�GBS�SJHIU�MBOF�SVOOJOH�JO�UIF�EJSFDUJPO�PG�UIF�NJMF�NBSLFST
�XIJMF�GSFFXBZT�
BSF�FYBNJOFE�JO�CPUI�EJSFDUJPOT
�CVU�TUJMM�POMZ�JO�UIF�SJHIU�MBOF�

)1.4�EBUB�JT�DPMMFDUFE�PO�BMM�UIF�JOUFSTUBUFT�BOE�UIF�/BUJPOBM�)JHIXBZ�
4ZTUFN��*3*�NFBTVSFT�IPX�NVDI�UIF�SPBE�DBVTFT�B�WFIJDMF�UP�WJCSBUF�BOE�
JT�UIF�NPTU�VOJWFSTBMMZ�BDDFQUFE�UZQF�PG�QBWFNFOU�EBUB��"OPUIFS�DSJUFSJB
�
OPX�CFJOH�QIBTFE�PVU
�JT�UIF�1SFTFOU�4FSWJDFBCJMJUZ�3BUJOH
�XIJDI�JT�QVSFMZ�
TVCKFDUJWF�BOE�SFRVJSFE�POMZ�JG�UIFSF�JT�OPU�BO�*3*�WBMVF�UP�SFQPSU�

5IF�')8"�SFRVFTUT�EBUB�CF�QSPWJEFE�JO�UFOUIT�PG�NJMFT��'PS�SVU�
JNQSFTTJPOT�JO�UIF�SPBET
�')8"�SFRVFTUT�UIF�WBMVF�SFQPSUFE�CF�UIF�
BWFSBHF�PG�UIF�EFQUIT�JO�UIF�MFGU�BOE�SJHIU�XIFFMQBUIT
�NFBTVSFE�UP�UIF�
OFBSFTU�UFOUI�PG�BO�JODI��0%05
�GPS�JUT�BOBMZTJT
�VTFT�UIF�MBSHFS�PG�UIF�
UXP�SVU�EFQUIT
�NFBTVSFE�UP�UIF�OFBSFTU�IVOESFEUI�PG�BO�JODI��0UIFS�
EBUB�SFQPSUFE�UP�UIF�')8"�JODMVEFT�GBVMUJOH�BOE�QFSDFOU�PG�DSBDLJOH
�JO�
BEEJUJPO�UP�IJTUPSJDBM�EBUB�TVDI�BT�UIF�EBUF�PG�MBTU�JNQSPWFNFOU�	PG�UXP�
JODIFT�PS�NPSF�UIJDLOFTT

�UIF�ZFBS�PG�DPOTUSVDUJPO
�UIF�NPTU�SFDFOU�PWFSMBZ�
UIJDLOFTT
�UIF�UPUBM�UIJDLOFTT�PG�UIF�QBWFNFOU
�UIF�UZQF�PG�CBTF�NBUFSJBM�
VTFE
�BOE�UIF�UIJDLOFTT�PG�UIF�CBTF�JO�JODIFT�

*U�XBT�BTLFE�XIFUIFS�UIF�EBUB�DPMMFDUFE�CZ�0%05�SFnFDUT�BO�FYQPOFOUJBM�
HSPXUI�JO�XFBS�BOE�UFBS�JG�SPBE�SFQBJST�BSF�OPU�NBEF�JO�B�UJNFMZ�NBOOFS��
.T��,FOOFEZ�TBJE�0%05�T�MPOH�UFSN�SFTFBSDI�IBT�TIPXO�JU�JT�NPTU�DPTU�

FGGFDUJWF�UP�NBLF�SFQBJST�XIFO�B�SPBE�JT�KVTU�CFHJOOJOH�UP�TIPX�TJHOT�PG�
EFUFSJPSBUJPO
�BOE�UIBU�UIF�1BWFNFOU�.BOBHFNFOU�4ZTUFN�JEFOUJmFT�UIF�
QSJPSJUJFT�GPS�SFIBCJMJUBUJPO�BOE�NBJOUFOBODF�PG�QBWFNFOUT�

Draft Carbon Tax Research Paper

%S��5PN�1PUJPXTLZ�PG�UIF�/PSUIXFTU�&DPOPNJD�3FTFBSDI�$FOUFS�EJTDVTTFE�
UIF�DBSCPO�UBY�SFTFBSDI�QBQFS��+FGG�3FOGSP
�UIF�BVUIPS�PG�UIF�QBQFS
�
joined the discussion by phone. The purpose of the paper is to determine 
UIF�JNQMJDBUJPOT�GPS�IJHIXBZ�DPTU�BMMPDBUJPO�PG�B�DBSCPO�UBY�PO�UIF�
USBOTQPSUBUJPO�TFDUPS��5IF�QBQFS�QSFEJDUT�UIF�RVBOUJUZ�PG�GVFM�VTFE
�OPU�
NJMFT�USBWFMFE��"WJBUJPO�GVFM�JT�OPU�JODMVEFE�JO�UIF�BOBMZTJT
�CVU�SFDSFBUJPOBM�
maritime fuel is included.
The paper examines some of the carbon pricing policies already in 
FYJTUFODF
�JODMVEJOH�UIPTF�JO�#SJUJTI�$PMVNCJB�	#�$�

�*SFMBOE
�"VTUSBMJB
�BOE�
4PVUI�"GSJDB
�JO�BEEJUJPO�UP�TNBMM�NVOJDJQBMJUJFT�MJLF�#PVMEFS
�$PMPSBEP��#�$�
�
XIJDI�JT�TJNJMBS�UP�0SFHPO�HFPHSBQIJDBMMZ
�IBT�IBE�JUT�QSPHSBN�JO�QMBDF�
TJODF������BOE�JU�IBT�OPU�BQQFBSFE�UP�IBWF�IBSNFE�UIF�FDPOPNZ��#�$��
IBT�SFQBUSJBUFE�JUT�DBSCPO�UBYFT�CZ�MPXFSJOH�FJUIFS�DPSQPSBUF�PS�QFSTPOBM�
JODPNF�UBYFT
�XJUI�TPNF�TUVEJFT�TIPXJOH�B�WFSZ�QPTJUJWF�OFU�FGGFDU��*U�JT�UPP�
FBSMZ
�IPXFWFS
�GPS�DPNQSFIFOTJWF�TUVEJFT�UP�IBWF�CFFO�DPOEVDUFE�

"T�GPS�QPUFOUJBM�MPTFST
�JG�BO�JOEVTUSZ�JT�IFBWJMZ�EFQFOEFOU�PO�GPTTJM�GVFMT�
UIFSF�DPOTFRVFOUMZ�XPVME�CF�TPNF�KPCT�MPTU�XJUIPVU�IBWJOH�B�SFQBUSJBUFE�
DBSCPO�UBY��#SJUJTI�$PMVNCJB�JT�KVTU�CFHJOOJOH�BO�JOEVTUSZ�CZ�JOEVTUSZ�
SFWJFX�PG�UIF�FGGFDUT�PG�JUT�DBSCPO�UBY�BOE�EFDJEFE�UP�FYFNQU�TPNF�
BHSJDVMUVSBM�GVFMT�CFDBVTF�UIFZ�XFSF�IFBSJOH�PG�OFHBUJWF�JNQBDUT�GSPN�
UIF�JOEVTUSZ��)PXFWFS
�JO�UIF�BDBEFNJD�MJUFSBUVSF�TUBUJTUJDBMMZ�TJHOJmDBOU�
FWJEFODF�UIBU�UIF�DBSCPO�UBY�IBT�OFHBUJWFMZ�BGGFDUFE�UIF�BHSJDVMUVSBM�TFDUPS�
has not been found.
*U�XBT�BTLFE�XIFUIFS�UIF�SJQQMF�FGGFDUT�PG�B�DBSCPO�UBY�XFSF�BOBMZ[FE�
through the entire economy or only in the transportation industry. Mr. Renfro 
TBJE�JO�UIF�mOBM�TUVEZ�UIF�SJQQMF�FGGFDUT�UISPVHI�UIF�XIPMF�FDPOPNZ�XJMM�
CF�BOBMZ[FE
�CVU�UIJT�QBQFS�JT�KVTU�BO�FYDFSQU�PG�UIF�mOBM�TUVEZ��/P�PUIFS�
TUVEJFT�XFSF�GPVOE�UIBU�FYBNJOFE�TQFDJmD�JOEVTUSJFT�PS�UIF�JNQBDU�PO�UIF�
transportation sector.
*U�XBT�BTLFE�XIFUIFS�UIF�FDPOPNJD�FGGFDUT�PG�B�DBSCPO�UBY�EFQFOE�IFBWJMZ�
PO�IPX�UIF�UBY�SFWFOVFT�BSF�SFQBUSJBUFE��5IF�BOTXFS�XBT�ZFT��IPXFWFS
�
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UIF�0SFHPO�$POTUJUVUJPO�SFRVJSFT�UIF�SFWFOVFT�GSPN�B�DBSCPO�UBY�HP�UP�UIF�
)JHIXBZ�'VOE��*U�XBT�PCTFSWFE�UIBU�UIF�JOEVTUSJFT�QBZJOH�UIF�JODSFBTFE�
UBY�XPVME�TVGGFS�JG�UIF�UBY�DBOOPU�CF�SFQBUSJBUFE�CBDL�UP�UIFN
�TP�UIFSF�
XPVME�CF�BO�JNQBDU�PO�UIF�FDPOPNZ�BT�B�XIPMF��5IF�$POTUJUVUJPO�XPVME�
IBWF�UP�CF�DIBOHFE�BOE�UIJT�OFFET�UP�CF�NBEF�DMFBS�TJODF�MFHJTMBUPST�MJLFMZ�
XPVME�BTL�XIFUIFS�UIF�DBSCPO�UBY�DBO�CF�FYFNQU�GSPN�UIF�)JHIXBZ�'VOE�
SFRVJSFNFOUT�PS�XIFUIFS�EJFTFM�DBO�CF�FYFNQU�GSPN�UIF�UBY�JO�PSEFS�UP�
BWPJE�BEWFSTF�FGGFDUT�PO�UIF�FDPOPNZ�

5IF�SFTFBSDI�UFBN�GFMU�UIF�DBSCPO�UBY�XPVME�XPSL�CFTU�JG�JU�XBT�CSPBE�
CBTFE�XJUI�GFX�FYFNQUJPOT��5IFZ�BEEFE�JU�JT�QPTTJCMF�FNQMPZNFOU�JO�UIF�
USBOTQPSUBUJPO�TFDUPS�NJHIU�HP�VQ�XJUI�UIF�BEEJUJPOBM�UBY�SFWFOVFT�HPJOH�
UP�UIF�)JHIXBZ�'VOE�TVQQPSUJOH�JODSFBTFE�SPBE�XPSL��*O�BEEJUJPO
�UIF�
portion of the carbon tax that could be repatriated could be used to reduce 
DPSQPSBUF�BOE�QFSTPOBM�UBYFT��'PS�TFDUPST�UIBU�BSF�OPU�IFBWZ�FOFSHZ�VTFST
�
UIF�TNBMM�BNPVOU�QBJE�JO�DBSCPO�UBYFT�XPVME�CF�NPSF�UIBO�PGGTFU�CZ�UIF�UBY�
CSFBL�SFDFJWFE��"OPUIFS�PQUJPO�XPVME�CF�UP�UBSHFU�����UBY�OFVUSBMJUZ�SBUIFS�
UIBO�������5IF�SFNBJOJOH�����XPVME�CF�FBS��NBSLFE�GPS�USBOTQPSUBUJPO�
TFDUPST�UP�BTTJTU�JO�GVFM�TXJUDIJOH
�SPBE�XPSL
�QVCMJD�USBOTQPSUBUJPO
�FUD�

*U�XBT�BTLFE�IPX�HFPHSBQIJFT�XJUI�DBSCPO�UBYFT�JO�QMBDF�EFBM�XJUI�
NVOJDJQBMJUJFT��8IJMF�UIJT�TUVEZ�EPFT�OPU�ESJMM�EPXO�UP�UIF�NVOJDJQBM�MFWFM
�
#�$��TFUT�BTJEF�B�QPSUJPO�PG�UIF�SFWFOVF�JU�SFDFJWFT�UP�TVQQPSU�OPO�QSPmUT�
BOE�HPWFSONFOU�FOUJUJFT��5IJT�SFWFOVF�JT�VTFE�UP�PGGTFU�UIF�OFHBUJWF�JNQBDU�
PG�UIF�UBY�PO�UIFTF�FOUJUJFT�TJODF�UIF�QSPWJODJBM�HPWFSONFOU�DBO�U�SFQBUSJBUF�
UIF�UBY�SFWFOVF�UP�UIFTF�PSHBOJ[BUJPOT�UISPVHI�UIF�UBY�DPEF�

*U�XBT�PCTFSWFE�UIBU�B�DBSCPO�UBY�XPVME�CF�SFHSFTTJWF�GPS�MPX�JODPNF�
households since a higher percentage of their budget is used for energy. 
"MMPXJOH�UIFN�UP�CF�FYFNQU�XPVME�DSFBUF�OP�JODFOUJWF�UP�TXJUDI�UP�PUIFS�
USBOTQPSUBUJPO�TPVSDFT��"�UBSHFUFE�SFQBUSJBUJPO�TZTUFN�JO�XIJDI�IJHIFS�
JODPNF�JOEJWJEVBMT�SFDFJWF�MFTT�BOE�MPXFS�JODPNF�JOEJWJEVBMT�SFDFJWF�NPSF�
NBZ�XPSL��5JNJOH�JT�BMTP�B�DSJUJDBM�DPNQPOFOU�GPS�MPX�JODPNF�IPVTFIPMET��
IBWJOH�UP�XBJU�GPS�UIFJS�BOOVBM�JODPNF�UBY�SFGVOE�XPVME�DSFBUF�B�IBSETIJQ��*U�
XBT�TVHHFTUFE�B�TZTUFN�TJNJMBS�UP�0SFHPO�5SBJM�DBSET�XJUI�NPOUIMZ�DSFEJUT�
might be a solution.
*U�XBT�OPUFE�UIF�UFSN�i5SBOTQPSUBUJPO�4FDUPSw�JT�OPU�EFmOFE�UIF�TBNF�JO�UIF�
CFHJOOJOH�BT�JO�UIF�TFDPOE�QBSU�PG�UIF�QBQFS
�'JHVSF���JT�DPOGVTJOH
�BOE�UIF�
EFmOJUJPO�PG�i3FTJEVBM�'VFMw�OFFET�UP�CF�DMBSJmFE��5IF�TUVEZ�UFBN�BHSFFE�
BOE�TBJE�BMM�UIJT�XPVME�CF�mYFE�JO�UIF�mOBM�QBQFS�

"�DBSCPO�UBY�PO�GVFM�XPVME�OPU�BEFRVBUFMZ�TVCTUJUVUF�GPS�UIF�XFJHIU�NJMF�
UBY�CFDBVTF�JU�EPFT�OPU�JODSFBTF�GBTU�FOPVHI�XJUI�XFJHIU
�BOE�JG�B�DBSCPO�
UBY�XFSF�BEPQUFE
�UIF�XFJHIU�NJMF�UBY�XPVME�OFFE�UP�CF�MPXFSFE�GPS�MJHIUFS�
USVDLT�BOE�SBJTFE�GPS�IFBWJFS�USVDLT��5IF�EJFTFM�UBY�QBJE�CZ�USVDLT�DPVME�CF�
BQQMJFE�UISPVHI�BO�F�GVOE�NFDIBOJTN��%JFTFM�TIPVME�OPU�CF�FYFNQU�GSPN�B�
carbon tax.
5P�BWPJE�DSFBUJOH�B�OFX�TUSVDUVSF�PG�DPMMFDUJPO�GFFT
�UIF�JOTUSVNFOUT�
BWBJMBCMF�OPX�TIPVME�CF�VTFE��5IF�DBSCPO�UBY�DPVME�CF�JODSFBTFE�VTJOH�
UIF�TBNF�NFUIPEPMPHZ�DVSSFOUMZ�VTFE�GPS�UIF�XFJHIU�NJMF�UBY��5IF�EJFTFM�
tax payment made by the trucks currently is refunded through an electronic 
GVOET�USBOTGFS��5IF�DBSCPO�UBY�QBJE�CZ�USVDLT�DPVME�BMTP�CF�SFGVOEFE
�CVU�
JO�B�XBZ�UIBU�XPVME�BEE�VQ�UP�UIF�BNPVOU�QBJE�CZ�BMM�USVDLT��*O�UIJT�XBZ
�
USVDLFST�XPVME�OFFE�UP�EFUBJM�UIF�OVNCFS�PG�NJMFT�USBWFMFE�PO�UIF�XFJHIU�
NJMF�UBY�GPSN�BOE�UIFO�SFDFJWF�B�DBSCPO�UBY�SFGVOE�DSFEJU�PG�TP�NBOZ�DFOUT�
QFS�NJMF��5IF�NPSF�FGmDJFOU�USVDLT�XPVME�TQFOE�MFTT�PO�GFFT�UIBO�MFTT�
FGmDJFOU�USVDLT�BU�UIF�TBNF�XFJHIU�

*U�XBT�BHSFFE�UIFSF�TIPVME�CF�NPSF�EJTDVTTJPO�PO�UIJT�BU�UIF�OFYU�NFFUJOH��
5IF�QBQFS�OFFET�UP�JODMVEF�B�EJTDVTTJPO�PG�IPX�UP�DPNQMZ�XJUI�CPUI�UIF�
carbon tax and cost responsibility.

'UDIW�RI�(I¼FLHQW�)HH�5HVHDUFK�3ODQ�3DSHU

Changes to the paper since the last meeting included the addition of 
B�TVNNBSZ�BT�UIF�mSTU�TFDUJPO
�XIJDI�.S��#BUUFO�BOE�.S��,JUDIFO�IPQF�
QSPWJEFT�B�NPSF�DPODJTF�BSHVNFOU�GPS�XIZ�B�EFNPOTUSBUJPO�NBLFT�TFOTF�
BOE�IPX�UP�JNQMFNFOU�POF��*O�BEEJUJPO
�UIF�TFDUJPOT�XFSF�SF�PSEFSFE�UP�
JNQSPWF�nPX
�NPSF�SFGFSFODFT�UP�UIF�0%05�QBQFST�PO�UPMMJOH�XFSF�NBEF
�
BOE�UIF�NPSF�UFDIOJDBM�QBSUT�PG�UIF�EPDVNFOU�XFSF�SFEVDFE��.S��,JUDIFO�
TUJMM�OFFET�UP�mMM�JO�4FDUJPO�����BOE�BMM�PG�4FDUJPO���

*U�XBT�SFRVFTUFE�BEEJUJPOBM�MJOLT�BOE�DJUBUJPOT�CF�BEEFE�XJUI�SFHBSE�
UP�UIF�0%05�QBQFST��*U�XBT�BMTP�TVHHFTUFE�UIF�QPSUJPO�CF�BVHNFOUFE�
DPODFSOJOH�CVJMEJOH�PGG�UIF�7FIJDMF�.JMFBHF�5BY�	7.5
�QJMPU�QSPHSBN�UIBU�
CFHJOT�JO�+VMZ�PG�������5IF�7.5�QSPHSBN�XJMM�EFNPOTUSBUF�UIF�UFDIOPMPHZ�
BOE�TIPX�UIBU�NVDI�PG�UIF�XPSL�UIBU�OFFET�UP�CF�EPOF�GPS�BO�FGmDJFOU�GFF�
TZTUFN�JT�BMSFBEZ�VOEFSXBZ��)PXFWFS
�XIJMF�UIF�7.5�XPSL�NBZ�QSPWJEF�
VTFGVM�JOGPSNBUJPO
�JU�XBT�TVHHFTUFE�JU�CF�LFQU�DPNQMFUFMZ�TFQBSBUF�GSPN�
UIF�FGmDJFOU�GFF�QJMPU��5IF�UFDIOPMPHZ�VTFE�JO�UIF�WFIJDMF�BOE�UIF�CBDLFOE�
TFSWJDJOH�PG�UIF�7.5�EBUB�BSF�NBKPS�QJFDFT�PG�XIBU�XPVME�CF�OFFEFE�GPS�
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BO�FGmDJFOU�GFF�QJMPU
�CVU�UIF�QBQFS�TIPVME�POMZ�SFGFSFODF�JU�BOE�EJTDVTT�
building on that technology rather than adopting or hooking into it.
*O�BEEJUJPO
�JU�XBT�TUSPOHMZ�TVHHFTUFE�UIF�QBQFS�TUBUF�XIFO�UIF�FGmDJFOU�GFF�
QJMPU�TIPVME�UBLF�QMBDF
�SBUIFS�UIBO�DPOUJOVJOH�UP�MFBWF�JU�VOTQFDJmFE
�BOE�
DMFBSMZ�FYQMBJO�XIZ�JU�JT�MPHJDBM�UP�EP�JU�BU�UIBU�UJNF�

*U�XBT�PCTFSWFE�UIBU�NPTU�OFX�DBST�UPEBZ�IBWF�UIF�UFDIOPMPHZ�OFFEFE�
GPS�UIF�QJMPU
�XJUI�B�(14�TZTUFN�UIBU�BMSFBEZ�UBMLT�UP�UIF�EFBMFSTIJQ��5IF�
QSPHSBN�DPVME�CF�QIBTFE�JO�CZ�WFIJDMF�ZFBS
�BCTPSCJOH�UIF�WFIJDMFT�UIBU�
BMSFBEZ�IBWF�UIF�UFDIOPMPHZ��5XP�TUJMM�PQFO�RVFTUJPOT�BSF�XIFO�UIF�QJMPU�
TIPVME�CFHJO�BOE�IPX�NVDI�NPOFZ�JU�XJMM�SFRVJSF�

An SRT member noted by the time the program under Senate Bill 810 
	����
�JT�VOEFSXBZ
�UIF�FGmDJFOU�GFF�QJMPU�TIPVME�CF�BCMF�UP�QJHHZCBDL�PO�JU�
and start not too long after the VMT pilot is complete. Another member said 
JU�XPVME�CF�mOF�GPS�UIF�FGmDJFOU�GFF�QSPHSBN�UP�MFBSO�GSPN�UIF�7.5�QJMPU
�CVU�
JU�XPVME�CF�B�NJTUBLF�UP�BTL�UIF�UFBN�XPSLJOH�PO�UIF�7.5�QJMPU�UP�BMUFS�UIFJS�
QMBOT�UP�UBLF�JOUP�DPOTJEFSBUJPO�UIF�FGmDJFOU�GFF�QSPHSBN�

	"U�UIJT�QPJOU�JO�UIF�NFFUJOH
�UIF�435�XBT�NJTJOGPSNFE�UIBU�UIF�7.5�QJMPU�
XPVME�CF�FOEJOH�JO�+BOVBSZ�PG�������.VDI�PG�UIF�TVCTFRVFOU�EJTDVTTJPO�
XBT�QSFEJDBUFE�PO�UIBU�NJTJOGPSNBUJPO�


"T�B�XIPMF
�UIF�435�BHSFFE�UIJT�ESBGU�PG�UIF�FGmDJFOU�GFF�QBQFS�JT�B�WBTU�
JNQSPWFNFOU�PWFS�UIF�QBQFS�GSPN�UIF������)$"4��)PXFWFS
�JU�XBT�OPUFE�
JU�XJMM�UBLF�FGGPSU�UP�BHSFF�PO�UIF�PCKFDUJWFT�BO�FGmDJFOU�GFF�XPVME�CF�USZJOH�
to accomplish and there needs to be a recommendation in the paper of 
XIFO�UP�CFHJO��5IF�7.5�QJMPU�NVTU�CF�HJWFO�BO�PQQPSUVOJUZ�UP�PQFSBUF�BOE�
mY�BOZ�CVHT�UIBU�UFBN�NJHIU�FODPVOUFS��*G�UIF�7.5�QJMPU�JT�EVF�UP�TVOTFU�
JO�����
�UIF�-FHJTMBUVSF�XJMM�IBWF�UP�BEESFTT�UIBU�QSPHSBN�BHBJO�PS�JU�XJMM�
UFSNJOBUF��"O�FYUFOTJPO�PG�UIF�7.5�QJMPU�NJHIU�CF�CFOFmDJBM�JG�UIF�FGmDJFOU�
fee program could build on the information coming out of the extension. 
5IF�435�DPVME�DPOTJEFS�JOUSPEVDJOH�MFHJTMBUJPO�JO�����
�SFDPNNFOEJOH�
UIF�JNQMFNFOUBUJPO�PG�BO�FGmDJFOU�GFF�QJMPU�BU�B�GVUVSF�EBUF�UIBU�XPVME�UBLF�
BEWBOUBHF�PG�UIF�XPSL�CFJOH�EPOF�PO�UIF�7.5�QJMPU�

5IF�OFYU�NFFUJOH�XJMM�CF�IFME�BU������QN�PO�/PWFNCFS���
������BU�UIF�
&$0/PSUIXFTU�PGmDFT�MPDBUFE�BU�����48�$PMVNCJB�JO�1PSUMBOE
�0SFHPO�

Meeting adjourned: 3:45 pm.

OREGON HIGHWAY COST ALLOCATION STUDY REVIEW TEAM 
MEETING MINUTES OF NOVEMBER 17, 2014
1:00 p.m. to 3:00 p.m.
&$0/PSUIXFTU�0GmDFT�����48�$PMVNCJB
�4VJUF������1PSUMBOE
�0SFHPO�
97201
Attendees:

Study Review Team Members

+FSSJ�#PIBSE
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO�.B[FO�.BMJL
�
-FHJTMBUJWF�3FWFOVF�0GmDF
.BSL�.D.VMMFO
�0GmDF�PG�&DPOPNJD�"OBMZTJT�	$IBJS
�+PIO�.FSSJTT
�
Independent Expert
5JN�.PSHBO
�"""�0SFHPO�*EBIP
%PO�/FHSJ
�8JMMBNFUUF�6OJWFSTJUZ
%PVH�1BSSPX
�*OEFQFOEFOU�&YQFSU
#PC�3VTTFMM
�0SFHPO�5SVDLJOH�"TTPDJBUJPOT

Support Staff and Friends of the SRT

$BSM�#BUUFO
�&$0/PSUIXFTU
7JDUPS�%PEJFS
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
&SJO�)BTXFMM
�&$0/PSUIXFTU
-BOJ�1FOOJOHUPO
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
"NZ�8JMMJBNT
�0SFHPO�%FQBSUNFOU�PG�"ENJOJTUSBUJWF�4FSWJDFT
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Approval of the October 20, 2014 HCAS Review Team Meeting Minutes

5IF�NFFUJOH�CFHBO�BU������Q�N��5IF�NJOVUFT�GSPN�UIF�0DUPCFS���
������
NFFUJOH�SFDFJWFE�VOBOJNPVT�BQQSPWBM�QFOEJOH�B�TNBMM�DPSSFDUJPO�

Draft of Issues Related to VMT and Fuel Tax Revenue Paper

7FIJDMF�NJMFT�PG�USBWFM�	7.5
�VTVBMMZ�HP�VQ�BOE�EPXO�XJUI�UIF�CVTJOFTT�
DZDMF
�CVU�BSPVOE�UIF�ZFBS������JO�0SFHPO�BOE�B�DPVQMF�PG�ZFBST�MBUFS�
OBUJPOXJEF
�B�DIBOHF�PDDVSSFE�XIJDI�IBT�DPOUJOVFE�UP�UIJT�EBZ��8IJMF�UIF�
QPQVMBUJPO�IBT�DPOUJOVFE�UP�HSPX�TUFBEJMZ
�QFS�DBQJUB�7.5�IBT�EFDSFBTFE��
"O�JODSFBTFE�MBCPS�GPSDF�QBSUJDJQBUJPO�CFHBO�JO�UIF�����T
�CVU�UIJT�JODSFBTF�
FOEFE�BSPVOE�UIF�ZFBS�������*U�TIPVME�CF�OPUFE�UIBU�EFmOJUJPOT�DIBOHFE�
XJUI�UIF������DFOTVT
�TP�GPS�DPOTJTUFODZ�BOZ�DPNQBSJTPOT�NBEF�GPS�B�QBQFS�
TIPVME�CFHJO�XJUI�UIBU�ZFBS��"GUFS������JO�0SFHPO
�QFS�DBQJUB�7.5�DPOUJOVFE�
UP�EFDMJOF�FWFO�BT�UIF�FDPOPNZ�XBT�JNQSPWJOH�VQ�UISPVHI�����
�BOE�XIFO�
UIF�FDPOPNZ�SFDFOUMZ�SFDPWFSFE�GSPN�UIF�SFDFTTJPO
�QFS�DBQJUB�7.5�XBT�
FWFO�MPXFS�UIBO�CFGPSF��#Z�����
�JU�XBT�CBDL�EPXO�UP�XIFSF�JU�XBT�JO������

Possible reasons for the recent decrease in VMT and per capita VMT 
JODMVEF��MPOHFS�EJTUBODFT�VTFE�UP�CF�USBWFMFE�EVF�UP�TVCVSCBOJ[BUJPO�
BOE�JODSFBTFE�OPO��XPSL�SFMBUFE�USJQT�BOE�UIFSF�XBT�QPPS�USBOTJU�TFSWJDF��
0SFHPO�OPX�IBT�TPNF�PG�UIF�IJHIFTU�USBOTJU�BOE�CJLF�QFEFTUSJBO�SBUFT��BOE�
NJMMFOJBMT�	UIPTF�������ZFBST�PG�BHF
�BSF�DIPPTJOH�UP�ESJWF�MFTT�UIBO�UIFJS�
QBSFOUT�BOE�HSBOEQBSFOUT��*U�XBT�BTLFE�IPX�NVDI�PG�UIF�7.5�EBUB�JT�GSPN�
UIF�1PSUMBOE�NFUSP�BSFB�WFSTVT�UIF�SFTU�PG�UIF�TUBUF��*U�XPVME�JNQSPWF�UIF�
paper to add some regional information.
5SVDLJOH�BDUJWJUZ�JT�ESJWFO�CZ�CVTJOFTT�DZDMFT�BMNPTU�FYDMVTJWFMZ�BOE�JTO�U�
affected much by fuel prices and other factors. Although other modes of 
GSFJHIU�USBOTQPSUBUJPO�IBWF�SFBDIFE�DBQBDJUZ
�DBVTJOH�USVDL�VTF�UP�JODSFBTF
�
JU�JT�POMZ�CZ�B�TNBMM�BNPVOU�BOE�QBTTFOHFS�WFIJDMFT�TUJMM�SFQSFTFOU�XFMM�PWFS�
����PG�UIF�WFIJDMFT�PO�UIF�SPBE�

0SFHPO�SFMJFT�PO�UIF�*)4�*OD��	GPSNFSMZ�(MPCBM�*OTJHIU
�GPSFDBTU�GPS�JUT�
PVUMPPL
�CVU�UIJT�GPSFDBTU�JT�KVTU�B�SFTJEVBM�PG�UIF�NPEFM��&WFO�UIF�(MPCBM�
*OTJHIU�EBUB�JT�CBTFE�PO�UIF�'FEFSBM�)JHIXBZ�"ENJOJTUSBUJPO�TUBUJTUJDT
�
XIJDI�BSF�SFQPSUFE�CZ�UIF�TUBUFT�BOE�BMXBZT�MBH�CZ�BCPVU�UXP�ZFBST��
The SRT had discussed indexing the fuels tax rate for increased miles 
QFS�HBMMPO
�CVU�UIF�QBQFS�JOEJDBUFT�JU�XPVME�CF�UPP�EJGmDVMU�XJUI�UIF�EBUB�
BWBJMBCMF�UPEBZ�

%BWF�,BWBOBVHI
�0%05�T�SFWFOVF�GPSFDBTUFS
�IBT�B�DIBSU�TIPXJOH�UIF�
FYQFDUBUJPO�GPS�7.5�HSPXUI�UP�CF�BU�B�IJHIFS�SBUF�PWFS�UIF�OFYU�CJFOOJVN��
*U�XBT�BTLFE�XIFUIFS�UIJT�JOEJDBUFT�7.5�XJMM�DPOUJOVF�UP�JODSFBTF
�BU�MFBTU�
UISPVHI�UIF�GPSFDBTU�QFSJPE��5IF�BOTXFS�XBT�ZFT
�JG�POF�BDDFQUT�UIF�
GPSFDBTU��*U�XPVME�CF�EJGmDVMU�GPS�UIF�HSPVQ�UP�BDDFQU�EJGGFSFOU�VOEFSMZJOH�
BTTVNQUJPOT�BCPVU�UIF�7.5�GPSFDBTU�UIBO�XIBU�BSF�VTFE�GPS�UIF�0%05�
CVEHFU�QSPDFTT��5IF�QBQFS�TIPVME�JOWFTUJHBUF�XIFUIFS�UIF�7.5�FTUJNBUF�JT�
QSFEJDBUFE�PO�GVFM�DPOTVNQUJPO
�CFDBVTF�UIFO�UIF�VOEFSMZJOH�BTTVNQUJPOT�
NBZ�CF�RVFTUJPOBCMF�GSPN�UIF�CFHJOOJOH�

*U�XBT�TVHHFTUFE�UIF�QBQFS�TIPVME�PGGFS�BMUFSOBUJWF�TDFOBSJPT
�TVDI�BT�
IPX�UIF�)$"4�SFTVMUT�XPVME�CF�JNQBDUFE�JG�0SFHPO�XFSF�UP�VTF�B�EJGGFSFOU�
PVUMPPL�CBTFE�PO�EFNPHSBQIJD�GBDUPST�BOE�BMUFSOBUJWF�BTTVNQUJPOT�BCPVU�
GVFM�FGmDJFODZ��5IJT�XPVME�BWPJE�UIF�JTTVF�PG�IBWJOH�NPSF�UIBO�POF�GPSFDBTU
�
CVU�XPVME�TIPX�IPX�UIF�DPSF�)$"4�SFTVMUT�XPVME�MJLFMZ�DIBOHF�JG�XF�
XFSF�UP�BEPQU�B�NPSF�QFSNBOFOUMZ�QFTTJNJTUJD�PVUMPPL�GPS�7.5��*U�XBT�BMTP�
TVHHFTUFE�VTJOH�7.5�QFS�KPC�NBZ�CF�B�CFUUFS�XBZ�PG�TIPXJOH�UIF�EBUB�

5IF�GPSFDBTU�JT�BJNFE�BU�QSFEJDUJOH�UBYFE�HBMMPOT
�CVU�UIF�7.5�JT�B�GVODUJPO�
PG�UIF�BTTVNFE�XFJHIUFE�BWFSBHF�.1(�GPS�0SFHPO�BOE�UIF�BTTVNFE�.1(�
JT�B�GVODUJPO�PG�UIF�7.5�FTUJNBUFT��*G�UIF�435�XFSF�UP�VTF�FJUIFS�B�IJHIFS�
.1(�WBMVF�PS�B�TJHOJmDBOUMZ�MPXFS�7.5�QFS�DBQJUB�OVNCFS
�IPX�XPVME�UIJT�
BGGFDU�UIF�FRVJUZ�SBUJPT �5SVDLT�BSFO�U�BT�BGGFDUFE�CZ�EFNPHSBQIJD�DIBOHFT�
BT�BSF�DBST��$BST�XPVME�UIFSFGPSF�FOE�VQ�XJUI�GFXFS�NJMFT�PG�USBWFM
�XIJDI�
XPVME�SFEVDF�UIFJS�TIBSF�PG�UIPTF�DPTUT�BMMPDBUFE�PO�UIF�CBTJT�PG�7.5�
BOE�TIJGU�NPSF�PG�UIF�PWFSBMM�SFTQPOTJCJMJUZ�UP�UIF�USVDLT��"U�UIF�TBNF�UJNF
�
IPXFWFS
�UIJT�XPVME�BMTP�DIBOHF�UIF�SFWFOVF�BUUSJCVUJPO�SFTVMUT
�XJUI�
the share contributed by cars decreasing and the share paid by trucks 
increasing.
The issue paper needs to include future research needs and note the 
MJNJUBUJPOT�PG�UIF�EBUB�DVSSFOUMZ�BWBJMBCMF��"�TVSWFZ�PG�0SFHPOJBOT�BCPVU�UIFJS�
ESJWJOH�IBCJUT�BOE�QSJWBUF�WFIJDMF�VTBHF�XPVME�QSPWJEF�B�CFUUFS�CBTJT�GPS�UIF�
FTUJNBUF��'JOBMMZ
�UIF�QBQFS�OFFET�UP�TUBUF�NPSF�DMFBSMZ�UIF�)$"4�SFMBUFE�
implications of the VMT and VMT per capita trends presented in the paper.

Draft of Optional Paper on HCAS Recommendations to the Legislature

5IF�QVSQPTF�PG�UIJT�QBQFS�JT�UP�EFUFSNJOF�IPX�UIF�435�DBO�CF�NPSF�DFSUBJO�
XIFO�NBLJOH�SFDPNNFOEBUJPOT�UP�UIF�-FHJTMBUVSF�UP�DIBOHF�UIF�FYJTUJOH�
tax rates based on the results of the HCAS. The bottom line study results 
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BSF�FYQSFTTFE�JO�UFSNT�PG�FRVJUZ�SBUJPT
�FBDI�EFmOFE�BT�UIF�SBUJP�PG�UIF�
TIBSF�PG�SFWFOVFT�QBJE�CZ�B�QBSUJDVMBS�DMBTT�PG�WFIJDMFT�	F�H�
�MJHIU�WFIJDMFT�
PS�IFBWZ�WFIJDMFT�BT�B�XIPMF
�UP�UIF�TIBSF�PG�DPTUT�JNQPTFE�CZ�UIBU�DMBTT�PG�
WFIJDMFT�

"O�FRVJUZ�SBUJP�PG������EFOPUFT�QFSGFDU�FRVJUZ�JT�QSFTFOU
�BMUIPVHI�JU�T�
VOSFBMJTUJD�UP�FYQFDU�UIJT�UP�PDDVS�JO�UIF�SFBM�XPSME�BOE�FWFSZ�0SFHPO�
)$"4�TJODF������IBT�GPVOE�B�TNBMM�JOFRVJUZ�JO�POF�EJSFDUJPO�PS�UIF�PUIFS��
*O�QBTU�MFHJTMBUJWF�QSFTFOUBUJPOT
�UIF�TUVEZ�DPOTVMUBOUT�IBWF�TUSFTTFE�UIBU�
measurement and/or forecasting error alone could result in the estimated 
FRVJUZ�SBUJPT�CFJOH�XSPOH�CZ�BT�NVDI�BT�����"����EFWJBUJPO�GSPN�QFSGFDU�
FRVJUZ�IBT�UIFSFGPSF�CFFO�BEPQUFE�BT�UIF�JOGPSNBM�HVJEFMJOF�GPS�XIFUIFS�B�
SFDPNNFOEBUJPO�UP�DIBOHF�UIF�FYJTUJOH�UBY�SBUFT�XJMM�PS�XJMM�OPU�CF�NBEF�UP�
UIF�-FHJTMBUVSF��"MM�SFDFOU�0SFHPO�)$"4T�IBWF�GPVOE�FRVJUZ�SBUJPT�GPS�MJHIU�
WFIJDMFT�BOE�IFBWZ�WFIJDMFT�BT�B�XIPMF�UIBU�BSF�XFMM�XJUIJO�UIJT����QPMJDZ�
guideline.
*G�GVUVSF�0SFHPO�TUVEJFT�EP
�GPS�XIBUFWFS�SFBTPO
�QSPEVDF�FRVJUZ�SBUJPT�UIBU�
EFWJBUF�CZ�NPSF�UIBO����GSPN�QFSGFDU�FRVJUZ�	J�F�
�UIBU�BSF�MFTT�UIBO������PS�
HSFBUFS�UIBO�����

�UIF�QBQFS�QSPQPTFT�UIBU�JG�UIF�435�DBOOPU�EFUFSNJOF�UIF�
SPPU�DBVTF�PG�UIF�EFWJBUJPO�PS�XIFUIFS�JU�XJMM�DPOUJOVF
�UIFO�UIF�-FHJTMBUVSF�
TIPVME�CF�UPME�UIBU�UBY�SBUF�DIBOHFT�XJMM�OPU�CF�SFDPNNFOEFE�VOUJM�UIFSF�
JT�BEEJUJPOBM�JOGPSNBUJPO��*G�UXP�DPOTFDVUJWF�TUVEJFT�SFnFDU�UIF�EFWJBUJPO�	JO�
UIF�TBNF�EJSFDUJPO

�UIF�435�TIPVME�SFDPNNFOE�UIBU�UIF�-FHJTMBUVSF�UBLF�
BDUJPO�UP�HFU�UIF�FRVJUZ�SBUJPT�CBDL�DMPTFS�UP������

*U�XBT�OPUFE�UIBU�B�OVNCFS�PG�GBDUPST�BDDPVOU�GPS�UIF�)$"4�OPU�mOEJOH�
TJHOJmDBOU�FRVJUZ�SBUJP�JNCBMBODFT�TJODF�������UIF�TUVEJFT�BSF�DPOEVDUFE�
FWFSZ�UXP�ZFBST�XIJDI�EPFTO�U�BMMPX�NVDI�UJNF�GPS�DIBOHF
�QMVT�UIF�
TBNF�DPOTVMUBOU�IBT�CFFO�VTFE�FBDI�UJNF
�BT�IBT�UIF�TBNF�NPEFM�BOE�
FTTFOUJBMMZ�UIF�TBNF�NFUIPEPMPHZ��5IFSF�IBWF�CFFO�POMZ�B�GFX�NBKPS�
DIBOHFT�JO�NFUIPEPMPHZ�JO�UIF�MBTU�TFWFSBM�TUVEJFT��"NPOH�UIFTF�BSF�UIF�
USFBUNFOU�PG�EFCU�mOBODFE�FYQFOEJUVSFT�TUBSUJOH�JO�UIF������4UVEZ�BOE�UIF�
VTF�PG�UIF�/BUJPOBM�1BWFNFOU�$PTU�.PEFM�	/"1$0.
�QBWFNFOU�GBDUPST�
TUBSUJOH�XJUI�UIF������4UVEZ��/FJUIFS�PG�UIFTF�UXP�DIBOHFT
�IPXFWFS
�IBE�B�
CJH�JNQBDU�PO�UIF�PWFSBMM�MJHIU�IFBWZ�WFIJDMF�FRVJUZ�SBUJP�SFTVMUT�

"EEJUJPOBMMZ
�0SFHPO�IBT�B�VTFS�GFF�TZTUFN�IFBWJMZ�EFQFOEFOU�PO�VTF�PG�
UIF�TZTUFN
�TP�UIBU�UIF�DPTU�BMMPDBUJPO�SFTVMUT�UFOE�UP�NPWF�JO�UBOEFN�XJUI�
UIF�SFWFOVF�BUUSJCVUJPO�SFTVMUT��%VSJOH�B�SFDFTTJPOBSZ�QFSJPE
�GPS�FYBNQMF
�

XIFO�USVDL�7.5�EFDSFBTFT�CFDBVTF�USVDL�BDUJWJUZ�JT�PGG
�GFXFS�SFWFOVFT�
XJMM�CF�DPOUSJCVUFE�CZ�UIF�USVDLT�DPNQBSFE�UP�UIPTF�DPOUSJCVUFE�CZ�DBST��"U�
UIF�TBNF�UJNF
�UIPVHI
�UIFSF�XJMM�CF�B�SFEVDUJPO�JO�UIF�SFMBUJWF�SFTQPOTJCJMJUZ�
TIBSF�PG�UIF�USVDLT�CFDBVTF�UIFSF�BSF�GFXFS�USVDL�NJMFT�UP�BMMPDBUF�PO�UIF�
CBTJT�PG�7.5��$BS�7.5�BMTP�nVDUVBUFT�XJUI�UIF�FDPOPNZ
�CVU�OPU�CZ�UIF�
TBNF�QFSDFOU�BT�EPFT�USVDL�USBWFM��5IF�BCPWF�QPJOUT�TIPVME�CF�EJTDVTTFE�
JO�UIF�QBQFS
�BU�MFBTU�UP�TPNF�EFHSFF�

*U�XBT�BTLFE�XIBU�UIF�EPXOTJEF�NJHIU�CF�UP�NBLJOH�UIF�5ZQF�0OF�FSSPS�
EFTDSJCFE�JO�UIF�QBQFS��*G�UIF�OVMM�IZQPUIFTJT�JT�SFKFDUFE�BOE�UIF�FRVJUZ�
SBUJPT�BSF�DIBOHFE�XIFO�UIFZ�SFBMMZ�EPO�U�OFFE�UP�CF
�XIBU�JT�MPTU �*U�JT�
CBMBODFE�CZ�SFQVCMJTIJOH�UIF�SBUFT�GPS�UIF�XFJHIU�NJMF�UBY�BOE�UIF�SPBE�VTF�
BTTFTTNFOU�GFF
�CVU�BOZ�DIBOHF�XPVME�IBWF�CPUI�BO�BENJOJTUSBUJWF�BOE�
political cost.
"MUIPVHI�TUBCJMJUZ�JT�WBMVFE
�JG�B�CJH�DIBOHF�JO�UIF�TUVEZ�SFTVMUT�JT�
BOUJDJQBUFE
�QFSIBQT�UIF�CFTU�BQQSPBDI�JT�UP�SFDPNNFOE�BDUJPO�CF�UBLFO�
OPX�TJODF�XBJUJOH�DPVME�CF�NPSF�QBJOGVM�UP�TPNF�DPOTUJUVFOUT��)PXFWFS
�JG�
UIF�435�XBOUT�UIF�-FHJTMBUVSF�BOE�JOUFSFTUFE�QBSUJFT�UP�IBWF�DPOmEFODF�JO�
UIF�FYJTUJOH�)JHIXBZ�$PTU�"MMPDBUJPO�TZTUFN
�UIF�SFTVMUT�TIPVME�OPU�DIBOHF�
SBEJDBMMZ�CFUXFFO�TUVEJFT�

5IF�UXP�JUFNT�PG�DPODFSO�UP�UIF�USVDLJOH�JOEVTUSZ�UIBU�DPVME�BGGFDU�UIF�
HCAS results are a change in methodology and a change in the project 
NJY��*U�UBLFT�WFSZ�MJUUMF�DIBOHF�UP�BGGFDU�UIF�USVDL�SBUFT��.JOPS�BEKVTUNFOUT�
BSF�VTVBMMZ�NBEF�UP�SFWFOVF�QBDLBHFT�UP�BEESFTT�SBUF�DIBOHFT�BOE�
QSPEVDF�FRVJUZ
�XIJDI�JT�BOPUIFS�SFBTPO�XIZ�UIF�FRVJUZ�SBUJPT�GPVOE�CZ�
TVCTFRVFOU�TUVEJFT�UFOE�UP�TUBZ�QSFUUZ�DMPTF�UP������

"T�OPUFE�QSFWJPVTMZ
�UIF�ESBGU�QBQFS�QSPQPTFT�B����EFWJBUJPO�GSPN�
QFSGFDU�FRVJUZ�BT�UIF�HVJEFMJOF�GPS�SFDPNNFOEJOH�UBY�SBUF�DIBOHFT�UP�UIF�
-FHJTMBUVSF
�QSPWJEFE�UIJT�EFWJBUJPO�PDDVST�JO�UIF�TBNF�EJSFDUJPO�GPS�UXP�
DPOTFDVUJWF�TUVEJFT��5IFSF�XBT�DPODFSO�FYQSFTTFE�BT�UP�XIFUIFS�UIF����
BQQMJFT�UP�UIF�FRVJUZ�SBUJP�GPS�MJHIU�WFIJDMFT�PS�UIF�SBUJP�GPS�IFBWZ�WFIJDMFT�
BT�B�XIPMF��#FDBVTF�UIF�XFJHIUFE�BWFSBHF�PG�UIF�UXP�SBUJPT�NVTU�FRVBM�
FYBDUMZ�POF�BOE�CFDBVTF�MJHIU�WFIJDMFT�BDDPVOU�GPS�BCPVU�UXP�UIJSET�PG�UIF�
BUUSJCVUFE�SFWFOVFT�BOE�BMMPDBUFE�DPTUT
�UIF�FRVJUZ�SBUJP�GPS�MJHIU�WFIJDMFT�
XJMM�BMXBZT�CF�BQQSPYJNBUFMZ�IBMG�BT�GBS�GSPN�POF�BT�XJMM�UIF�SBUJP�GPS�IFBWZ�
WFIJDMFT�
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5IF�BCPWF�NFBOT�UIBU�JG
�TBZ
�MJHIU�WFIJDMFT�BSF�GPVOE�UP�CF�VOEFSQBZJOH�
UIFJS�SFTQPOTJCJMJUZ�CZ���
�UIFO�UIF�DPSSFTQPOEJOH�PWFSQBZNFOU�CZ�IFBWZ�
WFIJDMFT�DPVME�CF�BT�IJHI�BT�����CFGPSF�B�SFDPNNFOEBUJPO�UP�BEKVTU�
UIF�UBY�SBUFT�JT�NBEF��0OF�NFNCFS�GFMU�BO�JNCBMBODF�PG�UIJT�TJ[F�XBT�
TJNQMZ�UPP�MBSHF�BOE�DPVME�USJHHFS�MFHJTMBUJWF�BDUJPO�FWFO�JO�UIF�BCTFODF�
PG�B�SFDPNNFOEBUJPO�GPS�TVDI�BDUJPO�CZ�UIF�435��*U�XBT�TVHHFTUFE�UIBU�
USJHHFSJOH�B�SFDPNNFOEBUJPO�BU�B����EFWJBUJPO�GPS�USVDLT�BOE������
EFWJBUJPO�GPS�DBST�NJHIU�CF�QSFGFSBCMF��0UIFST
�IPXFWFS
�OPUFE�UIBU�UIFSF�
BSF�B�OVNCFS�PG�EJGGFSFOU�UIJOHT�UIBU�XIFO�QVU�UPHFUIFS�DPVME�QVTI�UIF�
SFTVMUT�UP�NPSF�UIBO�B����JNCBMBODF��"OE�UIF�QPTTJCMF�VTF�PG�OFX�7.5�
FTUJNBUFT�GPSFDBTUT
�QFS�UIF�BCPWF�EJTDVTTJPO�PG�UIF�mSTU�QBQFS�QSFTFOUFE�
BU�UIF�NFFUJOH
�DPVME�CZ�JUTFMG�IBWF�B�TJHOJmDBOU�JNQBDU�PO�UIF�TUVEZ�
results.
The issue paper needs to focus on the criteria the SRT is going to use to 
make recommendations to the Legislature or inform them that the results 
BSF�XJUIJO�UIF�CBOE�PG�FRVJUZ��*U�BMTP�OFFET�UP�CF�NBEF�DMFBS�UIBU�UIF�
-FHJTMBUVSF�JT�UIF�CPEZ�XIJDI�EFDJEFT�XIFO�B�DIBOHF�JO�UIF�UBY�SBUFT�
OFFET�UP�CF�NBEF�o�UIF�435�BOE�TUVEZ�DPOTVMUBOUT�SFDPNNFOE
�CVU�
UIF�-FHJTMBUVSF�IBT�UIF�VMUJNBUF�SFTQPOTJCJMJUZ�GPS�EFDJEJOH�iIPX�DMPTF�	UP�
QFSGFDU�FRVJUZ
�JT�DMPTF�FOPVHIw�

*G�UIF�435�DBO�EFUFSNJOF�B�VTFGVM�SVMF�PG�UIVNC�GPS�UIF�OFYU�TUVEZ�UP�BEPQU
�
JU�XPVME�NBLF�JU�FBTZ�GPS�UIF�-FHJTMBUVSF�UP�VOEFSTUBOE��5IF�435�DPVME�UIFO�
NBLF�B�SFDPNNFOEBUJPO�CBTFE�PO�UIF�OVNCFST�XJUIPVU�UIF�-FHJTMBUVSF�
IBWJOH�UP�XPSSZ�BCPVU�UIF�UFDIOJDBM�EFUBJMT�

*O�XSJUJOH�UIF�QBQFS
�.S��#BUUFO�DPOTJEFSFE�B�NPWJOH�BWFSBHF
�CVU�UIBU�
XPVME�SFTVMU�JO�UBLJOH�B�WFSZ�MPOH�UJNF�CFGPSF�NBLJOH�BOZ�SFDPNNFOEBUJPOT�
GPS�DIBOHF��*OTUFBE
�UIF�QBQFS�QSPQPTFT�UBLJOH�UXP�TUVEJFT�UPHFUIFS�
CFGPSF�SFDPNNFOEJOH�B�DIBOHF�JO�UBY�SBUFT
�TJODF�UXP�TUVEJFT�JO�B�
SPX�XPVME�JOEJDBUF�UIF�SFTVMUT�BSF�NPSF�UIBO�BO�BOPNBMZ�BOE�UIF�435�
TIPVMEO�U�XBJU�UP�NBLF�B�SFDPNNFOEBUJPO��5IF�435�XPVMEO�U�BDU�PGG�PG�POF�
TUVEZ
�CVU�VTF�UIF�NPTU�SFDFOU�TUVEZ�GPS�SFDPNNFOEJOH�UIF�DIBOHF��5IF�
JOGPSNBUJPO�QSFTFOUFE�UP�UIF�-FHJTMBUVSF�CZ�UIF�DPOTVMUBOU�XJMM�SFnFDU�UIF�
recommendations of the SRT.

Discussion of Preliminary Study Results

5IF�TUVEZ�SFTVMUT�BSF�TUJMM�QSFMJNJOBSZ��IPXFWFS
�UIF�POF�BSFB�PG�DPODFSO�
SFMBUFT�UP�7.5��8IFO�UIF�QSFWJPVT�)$"4�XBT�DPNQMFUFE�JO�����
�UIF������
UPUBM�TUBUF�7.5�XBT�QSFEJDUFE�UP�CF��������CJMMJPO��#BTFE�PO�UIF�NPTU�
SFDFOU�EBUB�QSPWJEFE�CZ�%BWF�,BWBOBVHI
�UIF�SFWJTFE�mHVSF�GPS������JT�
�������CJMMJPO�NJMFT
�B�EFDSFBTF�PG�����

5IF�OFYU�NFFUJOH�XJMM�CF�IFME�BU�������BN�PO�%FDFNCFS���
������BU�
UIF�%"4�&YFDVUJWF�#VJMEJOH�MPDBUFE�BU�����$PUUBHF�4USFFU�/&�JO�4BMFN
�
Oregon.
Meeting adjourned: 2:35 pm.
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OREGON HIGHWAY COST ALLOCATION STUDY REVIEW TEAM 
MEETING MINUTES OF DECEMBER 19, 2014

10:00 a.m. to 12:00 p.m.
%"4�&YFDVUJWF�#VJMEJOH�����$PUUBHF�4USFFU�/�&��4BMFN
�0SFHPO�
����������

Attendees:

Study Review Team Members

+FSSJ�#PIBSE
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
%BWJE�)BVTFS
�"TTPDJBUJPO�PG�0SFHPO�$PVOUJFT�	GPS�.JLF�.D"SUIVS
�.B[FO�
.BMJL
�-FHJTMBUJWF�3FWFOVF�0GmDF
.BSL�.D.VMMFO
�0GmDF�PG�&DPOPNJD�"OBMZTJT�	$IBJS

+PIO�.FSSJTT
�*OEFQFOEFOU�&YQFSU
5JN�.PSHBO
�"""�0SFHPO�*EBIP�	WJB�QIPOF

%PO�/FHSJ
�8JMMBNFUUF�6OJWFSTJUZ
#PC�3VTTFMM
�0SFHPO�5SVDLJOH�"TTPDJBUJPOT

Support Staff and Friends of the SRT

$BSM�#BUUFO
�&$0/PSUIXFTU
.JDIBFM�#VGBMJOP
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO�7JDUPS�%PEJFS
�
Oregon Department of Transportation
&SJO�)BTXFMM
�&$0/PSUIXFTU
-BOJ�1FOOJOHUPO
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
"NZ�8JMMJBNT
�0SFHPO�%FQBSUNFOU�PG�"ENJOJTUSBUJWF�4FSWJDFT

Approval of the November 17, 2014 HCAS Review Team Meeting Minutes

5IF�NFFUJOH�CFHBO�BU�������B�N��5IF�NJOVUFT�GSPN�UIF�/PWFNCFS���
������
NFFUJOH�SFDFJWFE�VOBOJNPVT�BQQSPWBM�QFOEJOH�B�TNBMM�DPSSFDUJPO�

Presentation of ODOT’s Studded Tire Study Results

.T��1FOOJOHUPO�PG�UIF�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO�	0%05
�
QSFTFOUFE�UIF�OFXMZ�SFMFBTFE�TUVEZ�PG�TUVEEFE�UJSF�VTF�JO�0SFHPO��5IJT�
TUVEZ�QSPWJEFT�BO�VQEBUF�PG�UIF�QSFWJPVT�TUVEEFE�UJSF�TUVEZ�DPNQMFUFE�JO�
������5IF�QVSQPTF�PG�UIF�SFTFBSDI�JT�UP�RVBOUJGZ�UIF�DVSSFOU�VTF�PG�TUVEEFE�
UJSFT�JO�0SFHPO�BOE�UIF�QBWFNFOU�XFBS�BOE�BUUFOEBOU�DPTU�DBVTFE�CZ�UIBU�
VTF��5IF�TUVEZ�FTUJNBUFE�FYQFOEJUVSFT�SFRVJSFE�UP�NJUJHBUF�UIF�QBWFNFOU�
XFBS�DBVTFE�CZ�TUVEEFE�UJSFT�BSF�GPS�TUBUF�IJHIXBZT�POMZ�BOE�FYDMVTJWF�PG�
BOZ�BNPVOUT�UP�CF�TQFOU�CZ�MPDBM�HPWFSONFOUT�PO�UIFJS�SPBE�TZTUFNT�

5P�PCUBJO�UIF�JOGPSNBUJPO�SFRVJSFE�GPS�UIF�VQEBUF
�UIF�SFTFBSDIFST�SFMJFE�PO�
B�TUBUFXJEF�UFMFQIPOF�TVSWFZ�DPOEVDUFE�CZ�1PSUMBOE�4UBUF�6OJWFSTJUZ�	146
�
EVSJOH�B����EBZ�QFSJPE�FBSMJFS�JO��������
����QFPQMF�DPNQMFUFE�UIF�TVSWFZ
�
B�SFTQPOTF�SBUF�PG������
�XJUI�B�TBNQMJOH�FSSPS�PG����������

5IF�SFTVMUT�PG�UIF�TVSWFZ�TIPXFE�B�TJHOJmDBOU�ESPQ�JO�TUVEEFE�UJSF�VTF�
TJODF�JUT�QFBL�JO�������'PS�0%05�T�3FHJPO���	UIF�1PSUMBOE�BSFB�BOE�PWFS�UP�
UIF�OPSUIFSO�0SFHPO�DPBTU

�GPS�FYBNQMF
�UIF�TUVEEFE�UJSF�FGGFDUJWF�VTBHF�
SBUF�GFMM�GSPN�������JO������UP������JO�������-BSHF�EFDMJOFT�JO�TUVEEFE�UJSF�
VTF�XFSF�FYIJCJUFE�JO�UIF�PUIFS�0%05�SFHJPOT�BT�XFMM��"OPUIFS�TJHOJmDBOU�
DIBOHF�CFUXFFO�UIF������BOE������TVSWFZT�JT�JO�UIF�OVNCFS�PG�BYMFT�PO�
XIJDI�TUVEEFE�UJSFT�BSF�VTFE��5IF�FBSMJFS�TVSWFZ�TIPXFE�B�NJY
�XJUI�TPNF�
WFIJDMFT�VTJOH�TUVEEFE�UJSFT�PO�CPUI�BYMFT�BOE�PUIFST�POMZ�PO�UIF�ESJWF�
BYMF
�XIFSFBT�UPEBZ�BMNPTU�BMM�DBST�VTJOH�TUVEEFE�UJSFT�VTF�UIFN�PO�CPUI�BYMFT�

0UIFS�TVSWFZ�mOEJOHT�JODMVEF�UIF�GBDU�UIBU�PG�UIPTF�XIP�VTFE�TUVEEFE�
UJSFT�MBTU�XJOUFS�TFBTPO
�PWFS�����TUBSUFE�VTJOH�UIFN�NPSF�UIBO�UFO�ZFBST�
BHP
�JOEJDBUJOH�QFPQMF�XIP�BSF�VTFE�UP�VTJOH�TUVEEFE�UJSFT�IBWF�HFOFSBMMZ�
DPOUJOVFE�UP�EP�TP��0G�UIPTF�QFPQMF�XIP�EP�OPU�DVSSFOUMZ�VTF�TUVEEFE�
UJSFT
�����TBJE�UIFZ�EPO�U�OFFE�UIFN
�����TBJE�UIFZ�EPO�U�ESJWF�JO�CBE�
XFBUIFS
�����TBJE�UIFZ�IBWF�B�GPVS�XIFFM�ESJWF�WFIJDMF
�BOE�����IBWF�
TXJUDIFE�UP�TUVEMFTT�XJOUFS�UJSFT��%VSJOH�UIF������������XJOUFS�TFBTPO
�����
PG�IPVTFIPMET�VTFE�OPO�TUVEEFE�XJOUFS�UJSFT
�XIJMF�����VTFE�TUVEEFE�UJSFT�
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5IF�EFQUI�PG�IJTUPSJDBM�EBUB�VTFE�GPS�UIJT�TUVEZ�XBT�OPU�BWBJMBCMF�XIFO�
UIF������TUVEZ�XBT�DPOEVDUFE��*O�BEEJUJPO
�0%05�OPX�IBT�BDDFTT�UP�
JOEJWJEVBM�MBOF�USBGmD�EBUB
�TP�UIFZ�BSF�BCMF�UP�DPSSFMBUF�UIF�BWFSBHF�EBJMZ�
USBGmD�UP�UIF�JODSFBTF�JO�QBWFNFOU�SVUUJOH�QFS�ZFBS��0%05�XBT�BCMF�UP�VTF�
B�SFHSFTTJPO�BOBMZTJT�UP�EFUFSNJOF�B�TPMJE�SBUF�PG�XFBS�GPS�UIF�DBMDVMBUJPOT�
used in the rest of the study.
5IF�NFUIPEPMPHZ�VTFE�JO�UIF������TUVEZ�XBT�BT�DMPTF�BT�QPTTJCMF�UP�UIBU�
VTFE�JO�UIF������TUVEZ
�XJUI�B�GFX�FYDFQUJPOT��	�
�5IF�QBWFNFOU�EBUBCBTF�
OPX�IBT�B�MBSHFS�XFBMUI�PG�EBUB
�TP�XIFOFWFS�QPTTJCMF�UIF�BDUVBM�OVNCFST�
GPS�BWFSBHF�EBJMZ�USBGmD�QFS�TFDUJPO�QFS�ZFBS�GPS�TUBUF�IJHIXBZT�XBT�VTFE��
	�
�*O�UIF������TUVEZ
�UIF�EFTJHO�MJGF�GPS�BTQIBMU�QBWFNFOUT�XBT�UBLFO�UP�
CF����ZFBST�BOE�GPS�1PSUMBOE�$FNFOU�$PODSFUF�	1$$
�QBWFNFOUT����ZFBST��
*O�UIF������TUVEZ
�UIF�EFTJHO�MJGF�XBT�VQEBUFE�UP����ZFBST�GPS�BTQIBMU�
QBWFNFOUT�BOE����ZFBST�GPS�1$$�QBWFNFOUT��	�
�5IF������TUVEZ�VTFE�
UISFF�SBUFT�PG�XFBS�XJUI�OJOF�UPUBM�TDFOBSJPT
�XIJMF�UIF������TUVEZ�VTFE�POF�
SBUF�PG�XFBS�XJUI�UISFF�UPUBM�TDFOBSJPT�CBTFE�PO�TIPSU
�NFEJVN�BOE�MPOH�
EFTJHO�MJWFT�

*U�XBT�BTLFE�XIBU�UIF�EJGGFSFODF�JO�UIF�TJ[F�PG�UIF�TVSWFZ�XBT�CFUXFFO�
�����BOE�������.T��1FOOJOHUPO�JOEJDBUFE�TIF�XPVME�SFTFBSDI�UIF�RVFTUJPO��
	5IF������TVSWFZ�DPOUBDUFE��
����IPVTFIPMET�PXOJOH�B�UPUBM�PG��
����
WFIJDMFT
��5IF������TVSWFZ�XBT�EPOF�CZ�UIF�6OJWFSTJUZ�PG�0SFHPO
�XIJMF�UIF�
�����TVSWFZ�XBT�DPOEVDUFE�CZ�146�

6OMJLF�UIF�TUVEZ�JO�����
�B�QBSLJOH�MPU�TVSWFZ�XBT�OPU�DPOEVDUFE�UIJT�UJNF��
*U�XBT�PCTFSWFE�UIBU�XJUI�TVDI�B�TVSWFZ
�POMZ�UIF�TVCTFU�PG�DBST�UIBU�BSF�
iPVU�BOE�BCPVUw�BU�B�QBSUJDVMBS�UJNF�BSF�DPOTJEFSFE��*O�BEEJUJPO
�XJUIPVU�
UIF�VTF�PG�B�UFMFQIPOF�TVSWFZ�UP�JORVJSF�IPX�NVDI�ESJWFST�VTF�DBST�XJUI�
TUVEEFE�UJSFT
�JU�XPVME�CF�EJGmDVMU�UP�FTUJNBUF�IPX�NBOZ�NJMFT�UP�BUUSJCVUF�UP�
WFIJDMFT�XJUI�TUVEEFE�UJSFT�WFSTVT�UIPTF�XJUIPVU�TVDI�UJSFT�

5IF�UFMFQIPOF�TVSWFZ�BMTP�BTLFE�IPX�QBSUJDJQBOUT�BSF�BCMF�UP�USBWFM�EVSJOH�
JODMFNFOU�XFBUIFS
�BT�XFMM�BT�IPX�NBOZ�NJMFT�BSF�ESJWFO�PO�B�UZQJDBM�EBZ�
BOE
�JG�UIFZ�VTFE�TUVEEFE�UJSFT
�UIF�NPOUIT�UIPTF�UJSFT�XFSF�QVU�PO�BOE�
SFNPWFE��5IJT�QSPWJEFE�WBMVBCMF�JOGPSNBUJPO�UIBU�TJNQMZ�DPVME�OPU�CF�
PCUBJOFE�WJB�B�QBSLJOH�MPU�TVSWFZ
�NBLJOH�UIF�UFMFQIPOF�TVSWFZ�B�TVQFSJPS�
JOTUSVNFOU�GPS�VTF�JO�UIF������TUVEZ��5IF�GVMM�TVSWFZ�JT�SFQSPEVDFE�JO�UIF�
BQQFOEJY�PG�UIF�TUVEZ�SFQPSU
�BMPOH�XJUI�BMM�UIF�QBSUJDJQBOUT��DPNNFOUT�

.T��1FOOJOHUPO�XBT�BTLFE�BCPVU�UIF�EFDMJOF�JO�UIF�QFSDFOU�PG�UPUBM�
USBGmD�BDDPVOUFE�GPS�CZ�QBTTFOHFS�WFIJDMFT�JO�0%05�3FHJPOT��
���BOE�
��	CBTJDBMMZ�TPVUIXFTUFSO
�DFOUSBM�BOE�FBTUFSO�0SFHPO
�SFTQFDUJWFMZ
��
This could relate to the change in methodology and getting the count 
EBUB�CZ�MBOF��4IF�JOEJDBUFE�TIF�XPVME�BTL�UIF�QBWFNFOU�FYQFSUT��	5IF�
NFUIPEPMPHZ�GPS�DMBTTJGZJOH�QBTTFOHFS�WFIJDMFT�IBT�OPU�TJHOJmDBOUMZ�
DIBOHFE�TJODF�UIF������TUVEZ�
�5IF�EBUB�GPS�UIF�DVSSFOU�SFQPSU�JT�EFFQFS�
CFDBVTF�UIF�BWFSBHF�EBJMZ�USBGmD�QFS�MBOF�XBT�FYBNJOFE�UP�HFU�UIF�WFIJDMF�
type percentage factors. Generally that information is collected and 
BHHSFHBUFE�TP�UIF�EFUBJM�JT�MPTU
�CVU�CFDBVTF�UIF�USBGmD�QMBOOJOH�EJWJTJPO�
LOFX�BCPVU�UIJT�TUVEZ�UIFZ�MPPLFE�BU�JU�NPSF�DMPTFMZ�BOE�EFSJWFE�UIFTF�
percentages for the lane splits.
5IF������TVSWFZ�VTFE�SFQBJS�DPTUT�PG����
����QFS�MBOF�NJMF
�XIFSFBT�UIF�
DPTU�JO������XBT����
����QFS�MBOF�NJMF��5IF�BTTVNQUJPOT�CFUXFFO�UIF�UXP�
TUVEJFT�XFSF�UIF�TBNF
�FYDFQU�UIBU�JO�UIF������TVSWFZ�UIF�MBOF�EJTUSJCVUJPO�
EBUB�XBT�JODMVEFE�BMPOH�XJUI�UIF�VQEBUFE�EFTJHO�MJGF�BTTVNQUJPOT�GPS�CPUI�
BTQIBMU�BOE�1$$�QBWFNFOUT��0SFHPO�EPFT�PDDBTJPOBMMZ�QBUDI�KVTU�UIF�
QBWFNFOU�SVUT�BOE�OPU�UIF�FOUJSF�MBOF�PS�SPBE��5IF�BTTVNQUJPO�JT�UIBU�B�SVU�
SFRVJSFT�SFQBJS�XIFO�JU�CFDPNFT������JODIFT�EFFQ
�UIF�TBNF�BTTVNQUJPO�
as used in 1995.
*U�XBT�BTLFE�XIBU�UIF�mHVSF�PG�������NJMMJPO�JO�UPUBM�EBNBHF�GPS������
SFQSFTFOUT��5IJT�mHVSF�XBT�EFSJWFE�CZ�UISFF�DPNQMFUFMZ�EJGGFSFOU�
NFUIPEPMPHJFT��*U�MPPLFE�BU�UIF�WFIJDMF�NJMFT�USBWFMFE�	7.5
�CZ�SFHJPO�JO�
����
�BOE�GBDUPSFE�JO�TUVEEFE�UJSF�VTF�BOE�UIF�QSPQPSUJPO�PG�UPUBM�USBWFM�
BDDPVOUFE�GPS�CZ�QBTTFOHFS�WFIJDMFT��

5IPTF�OVNCFST�SFTVMUFE�JO�UIF�7.5�PG�TUVEEFE�UJSFT
�XIJDI�XBT�UIFO�
NVMUJQMJFE�CZ�UIF�TUVEEFE�UJSF�XFBS�SBUFT�GPS�BTQIBMU�BOE�1$$�QBWFNFOUT��
5IF�������NJMMJPO�JO�UPUBM�EBNBHF�SFQSFTFOUT�UIF�GVMM�DPTU�PG�mYJOH�BMM�UIF�
QBWFNFOU�EBNBHF�DBVTFE�CZ�TUVEEFE�UJSFT�JO�������5IF������FGGFDUJWF�
EBNBHF�mHVSF�PG�������NJMMJPO�SFQSFTFOUT�POMZ�UIF�BEEJUJPOBM�DPTU�PWFS�UIF�
SFHVMBSMZ�TDIFEVMFE�QBWFNFOU�PWFSMBZT�

*U�XBT�BTLFE�XIZ�UIF�DPTU�UP�SFQBJS�1$$�QBWFNFOUT�GFMM�TP�ESBTUJDBMMZ�
GSPN������UP�����
�GSPN������NJMMJPO�UP������NJMMJPO��5IF�NBKPSJUZ�PG�1$$�
QBWFNFOUT�BSF�JO�3FHJPO��
�XIFSF�UIF�FGGFDUJWF�TUVEEFE�UJSF�VTBHF�SBUF�
EFDSFBTFE�GSPN�������JO������UP������JO�������5IF�EBNBHF�JO�3FHJPO���
EFDSFBTFE�TJHOJmDBOUMZ
�CVU�UIF�SBUF�PG�XFBS�PO�1$$�QBWFNFOUT�JT�BMTP�
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WFSZ�MPX�	BCPVU��������JODIFT�QFS����
����TUVEEFE�UJSF�QBTTFT�WFSTVT�
�������JODIFT�QFS����
����TUVEEFE�UJSF�QBTTFT�GPS�BTQIBMU�QBWFNFOUT
�
BOE�UIF�BNPVOU�PG�XFBS�EJE�OPU�DIBOHF�TJHOJmDBOUMZ�GSPN�UIF������TUVEZ��
*O�BEEJUJPO
�UIF������TUVEZ�XBT�MPPLJOH�BU�XFBS�SBUFT�CBTFE�PO�UIF�PMEFS
�
IFBWZ�	TUFFM
�TUVET��"EE�UP�UIBU�UIF�BTTVNFE�DIBOHF�JO�EFTJHO�MJGF�GPS�
1$$�QBWFNFOUT�GSPN����UP����ZFBST�BOE�UIBU�UIF�mHVSF�JT�CBTFE�PO�
SPBET�SFRVJSJOH�SFHVMBS�SFQBJST�NPSF�GSFRVFOUMZ�UIBO�TUVEEFE�UJSF�EBNBHF�
BMPOF�DPVME�DBVTF
�BOE�UIF�SFTVMU�JT�GBS�MFTT�TUVEEFE�UJSF�EBNBHF�PO�1$$�
IJHIXBZT�JO�3FHJPO���

*U�XBT�BTLFE�XIFUIFS�UIF�OFX�MJHIUXFJHIU�TUVET�DBVTF�MFTT�EBNBHF�PO�
1$$�QBWFNFOUT�UIBO�PO�BTQIBMU�QBWFNFOUT��5IBU�JT�CFZPOE�UIF�TDPQF�
PG�UIJT�BOBMZTJT
�CVU�SFQBJS�DPTUT�GPS�UIF�UXP�QBWFNFOU�UZQFT�BSF�OPU�UIF�
TBNF��"TQIBMU�QBWFNFOUT�DBO�IBWF�POMZ�UIF�SVU�SFQBJSFE
�XIFSFBT�1$$�
SPBET�SFRVJSF�BMM�MBOFT�QMVT�UIF�TIPVMEFST�UP�CF�SFQBWFE��*U�XBT�BTLFE�JG�
UIF����
����QFS�MBOF�NJMF�SFQBJS�DPTU�JT�CFJOH�BTTVNFE�GPS�CPUI�QBWFNFOU�
UZQFT��5IF�DPTU�FTUJNBUF�JT�B�XFJHIUFE�BWFSBHF�UIBU�UBLFT�JOUP�BDDPVOU�UIF�
SFMBUJWF�OVNCFS�PG�MBOF�NJMFT�PG�FBDI�QBWFNFOU�UZQF��*U�XBT�TVHHFTUFE�
Region 1 be contacted to try to correlate the actual expenditures made on 
1$$�SPBET�EVF�UP�TUVEEFE�UJSF�EBNBHF�XJUI�UIF�FTUJNBUF�JO�UIJT�TUVEZ�

*U�XBT�OPUFE�UIBU�3FHJPO���TIPXT�[FSP�JNQBDU�GSPN�TUVEEFE�UJSFT
�CPUI�JO�
�����BOE�������#FDBVTF�UIF�XJOUFS�XFBUIFS�JO�3FHJPO���JT�SFMBUJWFMZ�NJME
�
the conclusion is the minimal damage caused by studded tires in this 
SFHJPO�EPFTO�U�FWFS�JNQBDU�UIF�SFHVMBS�PWFSMBZ�TDIFEVMF�EJDUBUFE�CZ�EFTJHO�
life.
*U�XBT�TVHHFTUFE�BO�FGGPSU�CF�NBEF�UP�JODSFBTF�QVCMJD�BXBSFOFTT�PG�
UIF�FGGFDUJWFOFTT�PG�TUVEMFTT�UJSFT
�TJODF�TUVEEFE�UJSFT�QSPWJEF�POMZ�BO�
incremental increase in traction but cause a more dramatic increase in road 
damage and repair costs.

Model Results and Draft Study Report

5IFSF�XFSF�B�OVNCFS�PG�NJOPS�DIBOHFT�GSPN�UIF�QSFMJNJOBSZ�NPEFM�SFTVMUT
�
CVU�OPU�NBOZ�DIBOHFT�GSPN�UIF�MBTU�)JHIXBZ�$PTU�"MMPDBUJPO�4UVEZ��5IF�
FRVJUZ�SBUJPT�GPS�MJHIU�WFIJDMFT�BOE�IFBWZ�WFIJDMFT�BT�B�XIPMF�BSF�WFSZ�DMPTF�
UP��������JO�CPUI�TUVEJFT
�TJHOJGZJOH�BMNPTU�QFSGFDU�FRVJUZ�JO�UIF�FYJTUJOH�UBY�
SBUFT�BOE�VTFS�GFF�MFWFMT�

5IF�7.5�JT�EJGGFSFOU�GSPN�UIBU�VTFE�JO�UIF�QSFWJPVT�TUVEZ
�CVU�CFDBVTF�UIF�
QBUUFSO�JT�TJNJMBS�.S��#BUUFO�EPFT�OPU�CFMJFWF�UIFSF�BSF�BOZ�FSSPST�JO�UIF�
NPEFM�SPVUJOF�UIBU�QSPEVDFT�UIF�XFJHIU�NJMF�UBY�7.5��%BWF�,BWBOBVHI�T�
UPUBM�7.5�OVNCFST�XFSF�VTFE
�XIJDI�JODMVEFE�BO�BTTVNFE������BWFSBHF�
BOOVBM�HSPXUI�JO�MJHIU�WFIJDMF�USBWFM�BOE�������BWFSBHF�BOOVBM�HSPXUI�JO�
USVDL�NJMFT�PG�USBWFM�

"�CJHHFS�RVFTUJPO�JT�XIFUIFS�UIF�SFDFOUMZ�PCTFSWFE�SFEVDUJPO�JO�QFS�DBQJUB�
7.5�XJMM�DPOUJOVF�PS�TUPQ��"MUIPVHI�7.5�HFOFSBMMZ�JTO�U�BMM�UIBU�TFOTJUJWF�UP�
HBT�QSJDFT
�JG�HBT�QSJDFT�XFSF�UP�EFDMJOF�BOE�TUBZ�EPXO�GPS�BO�FYUFOEFE�
period of time there could be a noticeable response. The problem is that 
BDUVBM�QBTTFOHFS�DBS�7.5�JT�VOLOPXO�BOE�UIFSFGPSF�IBT�UP�CF�FTUJNBUFE��
*U�XBT�TVHHFTUFE�UIF�TUVEZ�VTF�B�SBOHF�PG�7.5�PVUMPPLT�UP�TIPX�IPX�
FBDI�XPVME�JNQBDU�UIF�FRVJUZ�SBUJPT��5IF�JTTVF�QBQFS�PO�UIF�GVUVSF�PG�7.5�
DPVME�TIPX�IPX�DIBOHFT�JO�UIF�BTTVNFE�GVUVSF�HSPXUI�PG�7.5�BGGFDU�UIF�
IJHIXBZ�DPTU�BMMPDBUJPO�SFTVMUT�

Discussion of Presentation to Legislative Committees

5IFSF�XJMM�CF�QSPCBCMZ�UXP�PS�UISFF�)$"4�QSFTFOUBUJPOT�BU�EJGGFSFOU�
UJNFT�JO�MBUF�'FCSVBSZ�PS�FBSMZ�.BSDI��*U�XBT�SFDPNNFOEFE�UIFSF�CF�UXP�
QSFTFOUBUJPOT��POF�FBDI�GPS�UIF�)PVTF�BOE�UIF�4FOBUF
�XJUI�UIF�3FWFOVF�
BOE�5SBOTQPSUBUJPO�$PNNJUUFF�NFNCFST�JOWJUFE�UP�BUUFOE��*U�XBT�TVHHFTUFE�
UIF�&GmDJFOU�'FF�JTTVF�QBQFS�CF�JODMVEFE�JO�UIF�QSFTFOUBUJPO�

5IF�)$"4�SFTVMUT�BSF�FTTFOUJBMMZ�UIBU�OPUIJOH�T�DIBOHFE�TJODF�UIF�MBTU�
TUVEZ
�CVU�UIF�-FHJTMBUVSF�XJMM�XBOU�UP�LOPX�XIFUIFS�UIFZ�BSF�DPOTUJUVUJPOBMMZ�
SFRVJSFE�UP�FOBDU�BOZ�MFHJTMBUJPO��5IF�QSFTFOUFST�DPVME�FYQMBJO�UIF�
SFQPSU�XJUI�FOPVHI�EFUBJM�UP�NBLF�MFHJTMBUPST�DPNGPSUBCMF�XJUI�UIF�
SFDPNNFOEBUJPO�UIBU�OP�BDUJPO�PO�UIFJS�QBSU�JT�SFRVJSFE��8JUI�SFHBSE�UP�BO�
FGmDJFOU�GFF
�UIF�435�DBO�TBZ�UIBU�BDDPSEJOH�UP�UIF�USBEJUJPOBM�TUVEZ
�UIF�
SFTVMUT�BSF�GBJS�CFUXFFO�USVDLT�BOE�DBST
�CVU�UIFSF�BSF�JOFRVJUJFT�XJUIJO�UIF�
CSPBE�HSPVQT��5IF�QSFTFOUFST�DBO�UIFO�EJTDVTT�UIF�FGmDJFOU�GFF�DPODFQU�
BOE�MPOH�UFSN�WJBCJMJUZ�PG�0SFHPO�T�SPBE�VTFS�UBY�TUSVDUVSF
�XIJMF�BMTP�
BEWJTJOH�UIF�MFHJTMBUPST�UP�XBJU�VOUJM������CFGPSF�DPOTJEFSJOH�BO�FGmDJFOU�GFF�
in order to get beyond implementation of the VMT fee.

"U�UIF�OFYU�)$"4�NFFUJOH
�UIF�435�XJMM�EJTDVTT�JO�NPSF�EFUBJM�XIBU�XJMM�
CF�QSFTFOUFE�UP�UIF�-FHJTMBUVSF�BOE�CZ�XIPN��.S��.D.VMMFO�EFTDSJCFE�
EJWJEJOH�UIF�QSFTFOUBUJPO�JOUP�UISFF�QBSUT��B�UFDIOJDBM�QSFTFOUBUJPO�CZ�.S��
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#BUUFO�BOE�.S��.D.VMMFO
�B�QIJMPTPQIJDBM�EJTDVTTJPO�PG�UIF�MPOH�UFSN�
WJBCJMJUZ�PG�PVS�DVSSFOU�TZTUFN�CZ�%S��/FHSJ�BOE�PUIFS�TUBLFIPMEFST
�BOE�
recommendations to the Legislature by Mr. Malik and other stakeholders 
PO�XIBU�JU�OFFET�UP�EP�FJUIFS�EVSJOH�UIJT�MFHJTMBUJWF�TFTTJPO�PS�CZ�������5IF�
435�OFFET�UP�CF�QSFQBSFE�UP�BEESFTT�IPX�UIF�TUBUF�XJMM�JOEFY�GPS�JODSFBTFE�
GVFM�FGmDJFODZ��5IF�5SBOTQPSUBUJPO�'PSVN�IBT�QSPNJTJOH�QSPQPTBMT�JO�UIBU�
area.
5IF�OFYU�NFFUJOH�XJMM�CF�IFME�BU������Q�N��PO�+BOVBSZ���
������BU�UIF�%"4�
&YFDVUJWF�#VJMEJOH�MPDBUFE�BU�����$PUUBHF�4USFFU�/&�JO�4BMFN
�0SFHPO�

Meeting adjourned: 11:35 am. 

OREGON HIGHWAY COST ALLOCATION STUDY REVIEW TEAM 
MEETING MINUTES OF JANUARY 26, 2015

1:00 p.m. to 3:00 p.m.
%"4�&YFDVUJWF�#VJMEJOH�����$PUUBHF�4USFFU�/�&��4BMFN
�0SFHPO�
����������

Attendees:

STUDY REVIEW TEAM MEMBERS

+FSSJ�#PIBSE
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
%BWJE�)BVTFS
�"TTPDJBUJPO�PG�0SFHPO�$PVOUJFT�	GPS�.JLF�.D"SUIVS
�.B[FO�
.BMJL
�-FHJTMBUJWF�3FWFOVF�0GmDF
.BSL�.D.VMMFO
�0GmDF�PG�&DPOPNJD�"OBMZTJT�	$IBJS

+PIO�.FSSJTT
�*OEFQFOEFOU�&YQFSU
5JN�.PSHBO
�"""�0SFHPO�*EBIP
%PO�/FHSJ
�8JMMBNFUUF�6OJWFSTJUZ
%PVH�1BSSPX
�*OEFQFOEFOU�&YQFSU
#PC�3VTTFMM
�0SFHPO�5SVDLJOH�"TTPDJBUJPO

SUPPORT STAFF AND FRIENDS OF THE SRT

$BSM�#BUUFO
�&$0/PSUIXFTU
1BUSJDL�#SFOOBO
�"ENJOJTUSBUPS
�)PVTF�5SBOTQPSUBUJPO�$PNNJUUFF�.JDIBFM�
#VGBMJOP
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
$SBJH�$BNQCFMM
�SFQSFTFOUJOH�"""�0SFHPO�*EBIP
7JDUPS�%PEJFS
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
)FJEJ�&MMJPUU
�-FHJTMBUJWF�$PVOTFM
+BNFT�-B#BS
�"ENJOJTUSBUPS
�4FOBUF�#VTJOFTT���5SBOTQPSUBUJPO�$PNNJUUFF�
+VMJF�/FCVSLB
�-FHJTMBUJWF�'JTDBM�0GmDF
-BOJ�1FOOJOHUPO
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
"NZ�8JMMJBNT
�0SFHPO�%FQBSUNFOU�PG�"ENJOJTUSBUJWF�4FSWJDFT
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Approval of the December 19, 2014 HCAS Review Team Meeting Minutes

5IF�NFFUJOH�CFHBO�BU������Q�N��5IF�NJOVUFT�PG�UIF�%FDFNCFS���
������
NFFUJOH�SFDFJWFE�VOBOJNPVT�BQQSPWBM�

.S��.D.VMMFO�SFNJOEFE�UIF�4UVEZ�3FWJFX�5FBN�	435
�UIBU�IF�JT�SFRVJSFE�UP�
TFOE�B�MFUUFS�UP�UIF�-FHJTMBUVSF�CZ�'SJEBZ
�+BOVBSZ���
������TUBUJOH�UIBU�UIF�
�����)JHIXBZ�$PTU�"MMPDBUJPO�4UVEZ�	)$"4
�IBT�CFFO�DPNQMFUFE
�UIF�435�
IBT�FOEPSTFE�UIF�SFTVMUT
�BOE�UIF�TUVEZ�JT�SFBEZ�UP�CF�QSFTFOUFE�UP�UIF�
BQQSPQSJBUF�MFHJTMBUJWF�DPNNJUUFFT�BU�UIFJS�DPOWFOJFODF�

Discussion and Approval of the 2015 HCAS Final Report

The major results of the HCAS are traditionally expressed in terms of 
FRVJUZ�SBUJPT
�EFmOFE�BT�UIF�SBUJP�PG�UIF�TIBSF�PG�UPUBM�SFWFOVFT�QBJE�CZ�UIF�
WFIJDMFT�JO�FBDI�DMBTT�UP�UIF�TIBSF�PG�UPUBM�DPTUT�	FYQFOEJUVSFT
�GPS�XIJDI�
UIF�WFIJDMFT�JO�UIBU�TBNF�DMBTT�BSF�SFTQPOTJCMF��5IF�SFTVMUT�PG�UIF������
4UVEZ�BSF�BQQMJDBCMF�GPS�UIF�VQDPNJOH
���������CJFOOJVN�BOE
�GPMMPXJOH�
UIF�BQQSPBDI�PG�QBTU�0SFHPO�TUVEJFT
�UIF�FRVJUZ�SBUJPT�BSF�DBMDVMBUFE�GPS�
GVMM�GFF�QBZJOH�WFIJDMFT�POMZ�

.S��#BUUFO�SFQPSUFE�UIF�DBMDVMBUFE�FRVJUZ�SBUJPT�GPS�UIJT�TUVEZ�BSF��������
GPS�MJHIU�	VQ�UP���
����QPVOE
�WFIJDMFT�BOE��������GPS�BMM�IFBWZ�	PWFS�
��
����QPVOE
�WFIJDMFT�BT�B�HSPVQ��5IJT�NFBOT�UIBU�GPS�UIF�OFYU�CJFOOJVN�
BOE�VOEFS�UIF�FYJTUJOH�IJHIXBZ�VTFS�UBY�BOE�GFF�SBUFT
�GVMM�GFF�QBZJOH�
MJHIU�WFIJDMFT�BSF�QSPKFDUFE�UP�VOEFSQBZ�UIFJS�SFTQPOTJCJMJUZ�CZ�������BOE�
GVMM�GFF�QBZJOH�IFBWZ�WFIJDMFT
�BT�B�HSPVQ
�UP�PWFSQBZ�UIFJS�SFTQPOTJCJMJUZ�CZ�
�������5IF�WFSZ�TNBMM�EFWJBUJPOT�GSPN�POF�JO�UIFTF�FRVJUZ�SBUJPT�TJHOJGZ�B�
TJUVBUJPO�PG�OFBS�QFSGFDU�FRVJUZ�

5IF�BCPWF�NFBOT�UIF�VTFS�GFF�SBUF�TDIFEVMFT�JO�FGGFDU�DVSSFOUMZ�BSF�MJLFMZ�
UP�XPSL�XFMM�JO�UIF�VQDPNJOH�CJFOOJVN�BT�MPOH�BT�UIF�XBZ�UIF�NPOFZ�JT�
CVEHFUFE�UP�CF�TQFOU�JTO�U�DIBOHFE��)PXFWFS
�JG�UIFSF�JT�B�USBOTQPSUBUJPO�
GVOEJOH�QBDLBHF�PS�PUIFS�MFHJTMBUJPO�UIBU�XPVME�OFDFTTJUBUF�B�DIBOHF�JO�UIF�
UBY�BOE�GFF�SBUFT
�.S��.BMJL�XJMM�CF�BCMF�UP�VTF�UIF�TUVEZ�SFTVMUT�UP�EFTJHO�
rates that keep things in balance.
5IF�SFQPSU�TIPXT�MJHIU�WFIJDMFT�BSF�QSPKFDUFE�UP�QBZ�������PG�UIF�GVMM�GFF�
SFWFOVFT�BOE�JNQPTF�������PG�UIF�GVMM�GFF�DPTUT��)FBWZ�WFIJDMFT
�BT�B�
HSPVQ
�BSF�FYQFDUFE�UP�QBZ�������PG�UIF�SFWFOVFT�GSPN�GVMM�GFF�QBZJOH�
WFIJDMFT�BOE�JNQPTF�������PG�UIF�GVMM�GFF�DPTUT��'PS�CPUI�HSPVQT�PG�
WFIJDMFT
�EJWJEJOH�UIF�QBZNFOU�TIBSF�QFSDFOU�CZ�UIF�DPTU�SFTQPOTJCJMJUZ�

TIBSF�QFSDFOU�	XJUI�BMM�GPVS�QFSDFOU�mHVSFT�DBSSJFE�PVU�UP�BEEJUJPOBM�EFDJNBM�
QMBDFT
�HJWFT�SJTF�UP�UIF�BGPSFNFOUJPOFE�FRVJUZ�SBUJPT�PG��������GPS�GVMM�GFF�
QBZJOH�MJHIU�WFIJDMFT�BOE��������GPS�GVMM�GFF�QBZJOH�IFBWZ�WFIJDMFT�BT�B�
group.
*U�XBT�BTLFE�XIZ�UIF�FRVJUZ�SBUJP�GPS�UIF���
����UP���
����QPVOE�DMBTT�
is so high and seems to keep increasing from one study to the next. Mr. 
#BUUFO�TBJE�JU�T�CFDBVTF�TP�NBOZ�IFBWZ
�mWF�BYMF�USVDLT�DIPPTF�UP�EFDMBSF�
BU���
����QPVOET
�FWFO�UIPVHI�B�QPSUJPO�PG�UIFJS�NJMFT�BSF�PQFSBUFE�BU�
TJHOJmDBOUMZ�MFTT�UIBO���
����QPVOET��5IJT�JT�BO�BSUJGBDU�PG�UIFJS�CFJOH�
DPNNPO�DBSSJFST�BOE�NPWJOH�XIBUFWFS�MPBET�OFFE�UP�CF�NPWFE��#FDBVTF�
EBNBHF�UP�QBWFNFOUT�JODSFBTFT�SBQJEMZ�XJUI�JODSFBTFT�JO�WFIJDMF�BYMF�
XFJHIUT�BOE�CFDBVTF�UIF�TUVEZ�BMMPDBUFT�QBWFNFOU�DPTUT�PO�UIF�CBTJT�PG�
BDUVBM�PQFSBUJOH�XFJHIUT
�UIF�WFIJDMFT�JO�UIJT�DMBTT�BDUVBMMZ�EP�MFTT�EBNBHF�
UIBO�UIPTF�JO�PUIFS�DMBTTFT�XIFSF�BWFSBHF�PQFSBUJOH�XFJHIUT�BSF�DMPTFS�UP�
EFDMBSFE�XFJHIUT��5IJT�SFTVMUT�JO�WFIJDMFT�JO�UIF���
����UP���
����QPVOE�
DMBTT�QBZJOH�TJHOJmDBOUMZ�NPSF�UIBO�UIFJS�GBJS�TIBSF�

5IF�TJOHMF�XFJHIU�DMBTT�PG���
����UP���
����QPVOET�BDDPVOUT�GPS�NPSF�
UIBO�UXJDF�BT�NBOZ�NJMFT�BT�BMM�UIF�DMBTTFT�CFUXFFO���
����BOE���
����
QPVOET��5IJT�JT�QBSUMZ�EVF�UP�UIF�GBDU�UIBU���
����QPVOET�JT�UIF�NBYJNVN�
GFEFSBM�MFHBM�MJNJU��5SVDLT�EFDMBSFE�BU���
����QPVOET�DBO�NPWF�UISPVHIPVU�
UIF�DPVOUSZ�XJUIPVU�JNQFEJNFOUT
�NBLJOH�JU�UIF�NPTU�DPNNPO�XFJHIU��
"�USVDLFS�PQFSBUJOH�JO�0SFHPO�EFDMBSFT�IJT�PS�IFS�WFIJDMF�BU�UIF�IJHIFTU�
XFJHIU�JU�XJMM�CF�PQFSBUFE�BU�EVSJOH�UIF�SFQPSUJOH�QFSJPE�BOE�QBZT�UIF�
XFJHIU�NJMF�UBY�GPS�UIBU�XFJHIU�OP�NBUUFS�UIF�BDUVBM�PQFSBUJOH�XFJHIU�

*U�XBT�BTLFE�XIFUIFS�UIF�SFQPSU�TIPVME�FYQMBJO�UIBU�JU�XPVME�CF�BMNPTU�
JNQPTTJCMF�UP�BDIJFWF�BO�FRVJUZ�SBUJP�PG�FYBDUMZ�POF�BOE�XPVME�CF�QVSF�
happenstance if it did occur. While the SRT cannot make recommendations 
UP�UIF�-FHJTMBUVSF
�JU�DBO�NFOUJPO�QSFWJPVT�QSBDUJDF��5IF�TUVEEFE�UJSF�TUVEZ�
results and the current mix of road projects both contributed to the near 
QFSGFDU�FRVJUZ�SBUJPT�GPS�MJHIU�WFIJDMFT�BOE�IFBWZ�WFIJDMFT�BT�B�XIPMF��*U�
XBT�BHSFFE�UIF�QJDUVSF�PO�UIF�GSPOU�PG�UIF�SFQPSU�TIPVME�CF�DIBOHFE��5IF�
435�XBT�BTLFE�UP�mOJTI�JUT�SFWJFX�PG�UIF�DPNQVUBUJPOT�JO�UIF�'JOBM�3FQPSU�
CZ�UIF�FOE�PG�UIF�XFFL�JO�PSEFS�UP�HVJEF�.S��.D.VMMFO�JO�IJT�MFUUFS�UP�UIF�
-FHJTMBUVSF��"OZ�OPO�TVCTUBOUJWF�TVHHFTUFE�DIBOHFT�UP�UIF�EPDVNFOU�BSF�
UP�CF�GPSXBSEFE�UP�.S��#BUUFO�GPS�IJT�DPOTJEFSBUJPO�
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Discussion of Presentation to Legislative Committees

5IF�435
�TQFDJmDBMMZ�UIF�$IBJS
�IBT�B�TUBUVUPSZ�SFTQPOTJCJMJUZ�UP�QSFTFOU�
UIF�)$"4�UP�UIF�-FHJTMBUVSF
�BMUIPVHI�NPTU�PG�UIF�BDUVBM�QSFTFOUBUJPO�IBT�
traditionally been delegated to the study consultants. The presentation 
TIPVME�JODMVEF�B�IJTUPSZ�PG�UIF�TUVEZ�BOE�XIZ�JU�T�EPOF
�BT�XFMM�BT�BO�
FYQMBOBUJPO�PG�XIZ�UIF�OVNCFST�JO�UIF�DVSSFOU�TUVEZ�EJE�OPU�DIBOHF�BMM�UIBU�
much from the last study. The SRT considered discussing the potential 
SFTVMUT�PG�SFGPSNJOH�UIF�TZTUFN
�HJWFO�UIBU�UIF�DVSSFOU�GVOEJOH�NFDIBOJTN�
JT�OPU�TVTUBJOBCMF�PWFS�UIF�MPOH�UFSN��5IF�435�DPVME�UIFO�EJTDVTT�UIF�
JNQMJDBUJPOT�GPS�UIF�)$"4
�JODMVEJOH�QJMPU�TUVEJFT�BOE�XIJUF�QBQFST�
DPODFSOJOH�MPOH�UFSN�USFOET
�UIF�JODSFBTJOH�GVFM�FGmDJFODZ�PG�UIF�nFFU
�BOE�
FRVJUZ�XJUIJO�UIF�MJHIU�WFIJDMF�DMBTTFT�

&YQMBJOJOH�BO�FGmDJFOU�GFF�TZTUFN�JT�DPNQMJDBUFE
�CVU�FTTFOUJBMMZ�XF�XPVME�
CF�EFUFSNJOJOH�CPUI�XIFSF�SPBE�EBNBHF�JT�PDDVSSJOH�BOE�IPX�UP�FGmDJFOUMZ�
TQSFBE�PVU�JUT�DPTU��8IFO�QFPQMF�ESJWF
�JO�BEEJUJPO�UP�SPBE�EBNBHF�UIFZ�
DSFBUF�DPOHFTUJPO�BOE�QPMMVUJPO��5P�CF�USVMZ�GBJS
�TPNF�PG�UIF�SFGPSNT�UIF�
435�JT�DPOTJEFSJOH�XPVME�OFFE�UP�UBLF�JOUP�BDDPVOU�UIFTF�CSPBEFS�DPTUT��
5IF�435�OFFET�UP�EFDJEF�FJUIFS�UP�NJOJNJ[F�JUT�XPSL�PO�UIF�FGmDJFOU�GFF�
JTTVFT�PS�QSPWJEF�UJNF�GPS�UIF�%FQBSUNFOU�PG�5SBOTQPSUBUJPO�UP�UBML�BCPVU�
0SFHPO�TQFDJmD�JTTVFT�BOE�XIZ�TPNF�PG�UIF�UIFPSZ�NBZ�PS�NBZ�OPU�CF�
suited to Oregon.
*U�XBT�TVHHFTUFE�UIF�435�QSPWJEF�UIF�JTTVF�QBQFST�UP�UIF�-FHJTMBUVSF�
BOE�BMMPX�UIFN�UP�TBZ�JG�UIFZ�XPVME�MJLF�UIF�435�UP�SFUVSO�UP�EJTDVTT�UIFN�
GVSUIFS��5IF�QSFTFOUBUJPO�TIPVME�NFOUJPO�UIBU�XF�EPO�U�XBOU�BOZUIJOH�UP�
IBQQFO�VOUJM�UIF������TFTTJPO
�BMUIPVHI�UIJT�EFQFOET�PO�XIFUIFS�UIFSF�
is going to be a transportation funding package this session. The SRT 
DPVME�QSPWJEF�BO�JOUSPEVDUJPO�BOE�DPOUFYU�PO�IPX�DPTU�SFTQPOTJCJMJUZ�BOE�
UIF�)$"4�SFTVMUT�OFFE�UP�CF�JODPSQPSBUFE�JO�UIF�EFWFMPQNFOU�PG�BOZ�
transportation package.
*U�XBT�TVHHFTUFE�UIF�435�QSFTFOU�UP�UIF�USBOTQPSUBUJPO�DPNNJUUFFT�BOE�
UIFO�UBML�UP�UIF�$IBJST�UP�TFF�JG�UIFZ�XPVME�MJLF�UP�IBWF�B�EJTDVTTJPO�PG�UIF�
FGmDJFOU�GFF�QBQFS��.S��#SFOOBO�TVHHFTUFE�UIF�QSFTFOUBUJPO�CF�EVSJOH�UIF�
5SBOTQPSUBUJPO�$PNNJUUFF�T�SFHVMBS�NFFUJOH�UJNF��UIFO�EVSJOH�UIF�JOUFSJN�
the members could ask for a deeper discussion.

.S��.D.VMMFO�BTLFE�UIF�HSPVQ�UP�SFWJFX�UIF�SFQPSU�BOE�UIF�JTTVF�QBQFST�
that are ready. Mr. Batten asked the Department of Transportation 
SFQSFTFOUBUJWFT�UP�SFWJFX�UIF�FGmDJFOU�GFF�QBQFS�BOE�JOEJDBUF�BSFBT�UIBU�
XPVME�CF�JNQMFNFOUBUJPO�DIBMMFOHFT��*G�UIF�QSJNBSZ�DPODFSOT�BSF�GSPN�
0%05
�UIFO�.T��#PIBSE�BOE�.S��#BUUFO�DBO�XPSL�PVUTJEF�UIF�HSPVQ�BOE�
SFQPSU�CBDL�UP�UIF�GVMM�435��.T��#PIBSE�BTLFE�GPS�B�MJTU�PG�UIF�QBQFST
�
JOEJDBUJOH�IPX�DPNQMFUF�FBDI�JT
�BO�FTUJNBUF�GPS�XIFO�FBDI�XJMM�CF�mOBM
�
BOE�XIJDI�WFSTJPO�OFFET�UP�CF�SFWJFXFE�

*O�UIF�FWFOU�UIF�435�OFFET�UP�NFFU�BHBJO�UP�SFWJFX�UIF�JTTVF�QBQFST�BOE�
QMBO�JUT�UFTUJNPOZ
�POF�BEEJUJPOBM�NFFUJOH�IBT�CFFO�UFOUBUJWFMZ�TDIFEVMFE�
GPS�'SJEBZ
�'FCSVBSZ���
�������5IJT�NFFUJOH�XPVME�UBLF�QMBDF�BU�UIF�%"4�
&YFDVUJWF�#VJMEJOH�MPDBUFE�BU�����$PUUBHF�4USFFU�/&�JO�4BMFN
�0SFHPO�

.FFUJOH�BEKPVSOFE�������Q�N�



AppENdix C: srt miNutEs  |  C29

mEEtiNG miNutEs Of fEBruAry 20, 2015 

Appendix C: SRT Minutes

OREGON HIGHWAY COST ALLOCATION STUDY REVIEW TEAM 
MEETING MINUTES OF FEBRUARY 20, 2015

2:00 p.m. to 4:00 p.m.
%"4�&YFDVUJWF�#VJMEJOH
155 Cottage Street N.E.
4BMFN
�0SFHPO�����������
Attendees:

STUDY REVIEW TEAM MEMBERS

+FSSJ�#PIBSE
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO�	WJB�QIPOF

%BWJE�)BVTFS
�"TTPDJBUJPO�PG�0SFHPO�$PVOUJFT�	GPS�.JLF�.D"SUIVS

.B[FO�.BMJL
�-FHJTMBUJWF�3FWFOVF�0GmDF
.BSL�.D.VMMFO
�0GmDF�PG�&DPOPNJD�"OBMZTJT�	$IBJS

+PIO�.FSSJTT
�*OEFQFOEFOU�&YQFSU�	WJB�QIPOF

5JN�.PSHBO
�"""�0SFHPO�*EBIP�	WJB�QIPOF

%PO�/FHSJ
�8JMMBNFUUF�6OJWFSTJUZ
%PVH�1BSSPX
�*OEFQFOEFOU�&YQFSU
#PC�3VTTFMM
�0SFHPO�5SVDLJOH�"TTPDJBUJPO

Support Staff and Friends of the SRT

$BSM�#BUUFO
�&$0/PSUIXFTU
$SBJH�$BNQCFMM
�SFQSFTFOUJOH�"""�0SFHPO�*EBIP
7JDUPS�%PEJFS
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
&SJO�)BTXFMM
�&$0/PSUIXFTU
-BOJ�1FOOJOHUPO
�0SFHPO�%FQBSUNFOU�PG�5SBOTQPSUBUJPO
"NZ�8JMMJBNT
�0SFHPO�%FQBSUNFOU�PG�"ENJOJTUSBUJWF�4FSWJDFT

Approval of the January 26, 2015 HCAS Review Team Meeting Minutes

5IF�NFFUJOH�CFHBO�BU������Q�N��5IF�NJOVUFT�PG�UIF�+BOVBSZ���
������
NFFUJOH�SFDFJWFE�VOBOJNPVT�BQQSPWBM�

'LVFXVVLRQ�RI�)LQDO�'UDIW�RI�(I¼FLHQW�)HH�3DSHU

1VSTVBOU�UP�EJTUSJCVUJPO�PG�UIF�FGmDJFOU�GFF�JTTVF�QBQFS
�.BUUIFX�,JUDIFO�
TFOU�B�NFNP�UP�UIF�4UVEZ�3FWJFX�5FBN�	435
�BOE�BEESFTTFE�NBOZ�PG�UIF�
DPODFSOT�.T��#PIBSE�IBE�QSFWJPVTMZ�SBJTFE��.T��#PIBSE�TBJE�TIF�XPVME�
MJLF�UIF�QBQFS�UP�BDLOPXMFEHF�UIFSF�BSF�FYJTUJOH�VOLOPXO�GBDUPST
�BOE�
UIFTF�XJMM�OFFE�UP�CF�EFUFSNJOFE�CPUI�CZ�XPSLJOH�XJUI�TUBLFIPMEFST�BOE�
CZ�BOBMZ[JOH�UIF�SFTVMUT�PG�UIF�7FIJDMF�.JMFT�5SBWFMFE�	7.5
�QJMPU�QSPKFDU�
DVSSFOUMZ�VOEFSXBZ��"EEJUJPOBMMZ
�.T��#PIBSE�XPVME�MJLF�UP�IBWF�4FDUJPO�
�������PG�UIF�JTTVF�QBQFS�JODPSQPSBUF�UIF�JOGPSNBUJPO�JO�.S��,JUDIFO�T�NFNP�
BOE�BDLOPXMFEHF�UIF�DPNQMFYJUZ�PG�UIF�JTTVF�

Discussion of Final Model Results

4IPSUMZ�BGUFS�UIF�QSFWJPVT�435�NFFUJOH
�BO�FSSPS�XBT�EJTDPWFSFE�JO�UIF�
NPEFM�T�DBMDVMBUJPO�PG�UIF�7.5�CZ�GFEFSBM�WFIJDMFT��$PSSFDUJOH�UIJT�FSSPS�
DIBOHFE�TFWFSBM�PG�UIF�7.5�BNPVOUT�BOE�UIJT�JO�UVSO�SFTVMUFE�JO�TNBMM�
SFWJTJPOT�UP�UIF�NBKPS�FRVJUZ�SBUJP�SFTVMUT�QSFWJPVTMZ�SFQPSUFE�BU�UIF�+BOVBSZ�
meeting. 
5IF�OFX
�SFWJTFE�FRVJUZ�SBUJPT�BSF��������GPS�GVMM�GFF�QBZJOH�MJHIU�	VQ�UP�
��
����QPVOE
�WFIJDMFT�BOE��������GPS�BMM�GVMM�GFF�QBZJOH�IFBWZ�	PWFS�
��
����QPVOE
�WFIJDMFT�BT�B�HSPVQ��5IJT�NFBOT�UIBU�GPS�UIF���������
CJFOOJVN�BOE�VOEFS�UIF�FYJTUJOH�IJHIXBZ�VTFS�UBY�BOE�GFF�SBUFT
�GVMM�
GFF�QBZJOH�MJHIU�WFIJDMFT�BSF�QSPKFDUFE�UP�PWFSQBZ�UIFJS�SFTQPOTJCJMJUZ�
CZ�������BOE�GVMM�GFF�QBZJOH�IFBWZ�WFIJDMFT
�BT�B�HSPVQ
�UP�VOEFSQBZ�
UIFJS�SFTQPOTJCJMJUZ�CZ��������5IJT�SFQSFTFOUT�B�SFWFSTBM�PG�UIF�QSFWJPVTMZ�
SFQPSUFE�SFTVMUT�XIJDI�IBE�QSPKFDUFE�B�TMJHIU�VOEFSQBZNFOU�CZ�MJHIU�
WFIJDMFT�BOE�B�TMJHIU�PWFSQBZNFOU�CZ�IFBWZ�WFIJDMFT��)PXFWFS
�BT�XBT�UIF�
DBTF�XJUI�UIF�FBSMJFS�FRVJUZ�SBUJPT
�UIF�SFWJTFE�SBUJPT�BSF�WFSZ�DMPTF�UP�POF
�
TJHOJGZJOH�B�TJUVBUJPO�PG�DMPTF�UP�QFSGFDU�FRVJUZ��

.T��1FOOJOHUPO�XJMM�DPOUJOVF�UP�SFWJFX�UIF�NPEFM�BOE�UIF�NFNCFST�XFSF�
VSHFE�UP�DBSFGVMMZ�DIFDL�UIF�SFWJTFE�SFTVMUT�UP�NBLF�TVSF�UIFSF�BSF�OP�
SFNBJOJOH�QSPCMFNT�XJUI�UIF�OVNCFST��5IF�TUVEZ�'JOBM�3FQPSU�XJMM�OFFE�UP�
CF�QPTUFE�PO�UIF�XFC�TJUF�GPS�UIF�0GmDF�PG�&DPOPNJD�"OBMZTJT�GPS�QVCMJD�
DPOTVNQUJPO��5IFSF�XBT�DPODFSO�FYQSFTTFE�PWFS�BOZ�FSSPST�JO�UIF�NPEFM�JG�
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Mr. Malik needs to calculate tax rates for a transportation funding package. 
*U�XBT�TVHHFTUFE�B�TQSFBETIFFU�CF�QSPWJEFE�TIPXJOH�UIF�EJGGFSFODF�
CFUXFFO�QBTU�BOE�DVSSFOU�SFTVMUT�UP�IJHIMJHIU�UIF�EJGGFSFODFT�NPSF�FBTJMZ��
Mr. Batten said he could compile that information back to 2005. The goal 
XJMM�CF�UP�IBWF�UIBU�DJSDVMBUFE�XJUIJO�B�GFX�EBZT�BOE�mOBM�UFTUJOH�PG�UIF�
NPEFM�BOE�SFWJTFE�SFTVMUT�DPNQMFUFE�XJUIJO�UIF�OFYU�XFFL�

Discussion of Presentation to the Legislature

5IF�QSFTFOUBUJPOT�UP�UIF�)PVTF�BOE�4FOBUF�SFWFOVF�BOE�USBOTQPSUBUJPO�
DPNNJUUFFT�BSF�UFOUBUJWFMZ�TDIFEVMFE�GPS�NJE�.BSDI��5IF�435�EJTDVTTFE�
XIFUIFS�UP�TQFBL�BCPVU�BO�FGmDJFOU�GFF�TZTUFN�BOE�QJMPU�QSPKFDU��5IF�
DPOTFOTVT�XBT�UP�JOUSPEVDF�UIF�UPQJD�OPX
�XJUI�UIF�LOPXMFEHF�UIBU�
JNQMFNFOUBUJPO�XPVME�CF�BU�MFBTU�TFWFSBM�ZFBST�BXBZ��5IF�DPOWFSTBUJPO�
DPVME�GPDVT�PO�UIF�GVUVSF�PG�USBOTQPSUBUJPO�mOBODJOH�XJUI�B�EJTDVTTJPO�PG�BO�
FGmDJFOU�GFF�TZTUFN
�UIF�%FQBSUNFOU�PG�5SBOTQPSUBUJPO�QSPWJEJOH�BO�VQEBUF�
PO�UIF�7.5�QJMPU�QSPKFDU
�BOE�UIF�TUBLFIPMEFST�PVUMJOJOH�XIZ�UIF�DVSSFOU�
system is not sustainable and the path that lies ahead. 
5IF�EJTDVTTJPO�PG�UIF�JTTVF�QBQFST�BOE�)$"4�SFTVMUT�TIPVME�CF�CSJFG�	POMZ�
BCPVU�UXP�TMJEFT�FBDI
�JO�PSEFS�UP�QSFTFOU�B�IJHI�MFWFM�PWFSWJFX�BOE�BMMPX�
UIF�DPNNJUUFF�NFNCFST�UP�BTL�RVFTUJPOT�JG�UIFZ�BSF�JOUFSFTUFE��5IF�435�
TIPVME�BMTP�TIPX�B�XJMMJOHOFTT�UP�SFUVSO�JG�UIF�DPNNJUUFF�NFNCFST�XPVME�
like more information.
.S��.D.VMMFO�XJMM�DJSDVMBUF�UIF�QSPQPTFE�MFHJTMBUJWF�QSFTFOUBUJPO�UP�UIF�435
�
BT�XFMM�BT�UIF�JOGPSNBUJPO�PO�DPNQBSBUJWF�FRVJUZ�SBUJPT�PWFS�UJNF�GSPN�.S��
#BUUFO��*O�BEEJUJPO
�UIF�7.5
�DBSCPO�UBY�BOE�FGmDJFOU�GFF�JTTVF�QBQFST�TUJMM�
OFFE�UP�CF�mOBMJ[FE��5IF�mOBM�NPEFM�SFTVMUT�XJMM�OFFE�UP�CF�BQQSPWFE�CZ�
the SRT either by conference call or email. Mr. McMullen is hoping to post 
UIF�mOBM�TUVEZ�SFTVMUT�BOE�JTTVF�QBQFST�BT�TPPO�BT�QPTTJCMF�

Meeting adjourned: 2:35 p.m.
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introdUction 

1. INTRODUCTION
The 2015 Oregon Highway Cost Allocation 
Study (HCAS) Model User Guide describes 
the steps required to update and run the 2015 
version of the Oregon HCAS Model. A user 
should be able to modify the model assumptions 
and update the input data and then rerun the 
model with the information in this user guide, 
along with instructions in the model tabs. 
Section 2, Model Overview and Summary, 
provides a general overview of the HCAS model 
and describes the input data structure.
Section 3, System and Software Requirements, 
describes the computer system requirements 
and software required to run the model.
Section 4, Initial Model Setup, describes the 
NPEFM�EJTUSJCVUJPO�BOE�JUT�GPMEFS�BOE�mMF�TFUVQ�

Section 5, Install Python and Openpyxl, 
describes how to install Python 2.7 and 
Openpyxl on a Windows operating system.
Section 6, Set Up a New Scenario, describes 
how to set up a new scenario to run the Python 
HCAS model on (e.g., if the user wants to use 
different inputs and/or assumptions).
Section 7, Run the HCAS Python Model 
describes how to run the HCAS Python model 
using a Graphic User Interface (GUI) for Python.
Section 8, Input Data and Data Preparation, 
describes the data and any data pre-processing 
required to update the HCAS model.
Section 9, Input Text Files, describes the input 
UFYU�mMFT��&BDI�JOQVU�mMF�JT�EFTDSJCFE�JO�UFSNT�PG�
UIF�mMF�DPOUFOUT�BOE�UIF�EBUB�SFRVJSFE�UP�VQEBUF�
UIF�JOQVU�UFYU�mMF��

Section 10, Inputs Workbook, describes the 
inputs workbook. The tab-by-tab explanation of 
the model displays a screen shot of the model 
tab, and then describes the contents of the tab, 
how the data on the tab are used in the model, 
and the process for updating the data and other 
VTFS�TQFDJmFE�BTTVNQUJPOT�

Section 11, Output Files, guides the user 
through the outputs workbook and output text 
mMFT�

Section 12, Policy Analysis of Alternative Rates, 
is a user guide for an alternative rate analysis 
using the HCAS model. This section describes 
the various revenue instruments of the model, 
along with how alternative rates for each 
instrument will affect the HCAS model results. 
The Alt. Rates input tab and Alt. Attributed 
Revenues, Alt. Equity, and Alt. Summary output 
tabs are explained in a tab-by-tab fashion. 
This section also has case studies that provide 
step-by-step examples of how to conduct an 
alternative rates analysis for different revenue 
instruments.

2. MODEL OVERVIEW AND 
SUMMARY
The purpose of the HCAS is to determine 
whether each class of highway users is paying 
JUT�GBJS�TIBSF��1BZJOH�POF�T�GBJS�TIBSF�JT�EFmOFE�
as contributing the same share of total revenues 
as the share of costs that one imposes.
The HCAS model calculates each user class’s 
share of costs and then the user class’s share of 
revenues to calculate equity ratios for each user 
class. Equity ratios close to one indicate that 

the user class is paying its fair share of costs. 
An equity ratio less than one indicates the user 
class is paying less than its share of costs, and 
an equity ratio greater than one indicates the 
user class is paying more than its share of costs.
The 2015 Oregon HCAS model is written in 
Python and requires data inputs in the form of 
BO�JOQVU�&YDFM�XPSLCPPL�BOE�JOQVU�UFYU�mMFT��5IF�
input workbook is the user interface for updating 
data and assumptions used in the model 
DBMDVMBUJPOT��"O�PVUQVU�XPSLCPPL�BOE�UFYU�mMFT�
are the result of running the HCAS model.
The 2015 Oregon HCAS model differs from the 
model structure used in the 2013 HCAS in terms 
of how the HCAS Python model is actually run 
BOE�IPX�UIF�GPMEFST�BOE�mMFT�BSF�TUSVDUVSFE��
However, the core of the HCAS Python model 
and the required inputs and outputs remain 
unchanged. In the 2013 HCAS, there was one 
Excel workbook that had both input and output 
workbook tabs and had Visual Basic Application 
(VBA) code that called the HCAS Python model 
code. 
In the 2015 HCAS, the user now runs the 
HCAS Python model through a Python Graphic 
6TFS�*OUFSGBDF�	(6*
�	TUFQT�UP�SVO�B�1ZUIPO�mMF�
are discussed in-depth in Section 7, Run the 
HCAS Python Model). This allows the model to 
be more interchangeable between operating 
systems and improves reliability of outputs. 
Another change is that instead of one large 
workbook with input and output tabs, there are 
two separate workbooks; one for the inputs 
(“HCAS Inputs 2015.xlsx”, oftentimes referred 
to as the “inputs workbook”) and one for the 
outputs (“HCAS Outputs 2015.xlsx”, oftentimes 
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referred to as the “outputs workbook”). The 
change from one workbook to two workbooks 
provides more clarity on the model input-output 
process.
Model assumptions and many data inputs are 
located in the inputs workbook. The workbook 
is described in detail in Section 10, Inputs 
Workbook. The rest of the input data are in the 
JOQVU�UFYU�mMFT��5IFTF�mMFT�BSF�EFTDSJCFE�JO�
detail in Section 9, Input Text Files.
The tabs in the inputs workbook are oriented 
from left to right, with the main control and 
assumption tab (General) at the far left, followed 
by the tabs for VMT inputs, cost inputs, revenue 
inputs, and other inputs (e.g., MPG, Policy).
To update and run the model, the user edits the 
model input data, parameters and assumptions 
as needed, saves the inputs workbook and then 
runs the Python HCAS model code. Instructions 
to run the Python HCAS model code are 
provided in Section 7, Run the HCAS Python 
Model.
Running the HCAS Python model code will 
read in the data from the inputs workbook and 
UIF�JOQVU�UFYU�mMFT��6TJOH�UIFTF�EBUB
�UIF�)$"4�
model will perform the VMT analysis, cost 
allocation, revenue attribution, and alternative 
rates revenue attribution calculations. The HCAS 
NPEFM�XJMM�UIFO�HFOFSBUF�B�TFU�PG�PVUQVU�UFYU�mMFT�
in an outputs folder and populate an outputs 
Excel workbook with the HCAS model results. 
Section 11, Output Files, describes these output 
mMFT��5IF�TUSVDUVSF�PG�UIF�1ZUIPO�DPEF�BOE�
model calculations are provided in Appendix E. 

3. SYSTEM AND SOFTWARE 
REQUIREMENTS
This section describes the computer system and 
software requirements to update and run the 
HCAS model.
As noted in Section 2, Model Overview and 
Summary, the 2015 Oregon HCAS model is a 
model written in Python that requires data inputs 
in the form of an input Excel workbook and 
JOQVU�UFYU�mMFT��5IF�NPEFM�BMTP�SFRVJSFT�UIFTF�
JOQVU�mMFT�BMPOH�XJUI�BO�PVUQVU�UFNQMBUF�&YDFM�
workbook to be in a particular folder setup. This 
section discusses the system and software 
requirements for the model. The following 
section discusses the distribution format of 
UIF�NPEFM�BOE�UIF�GPMEFS�BOE�mMF�TFUVQ�GPS�UIF�
model.

SYSTEM AND SOFTWARE REQUIREMENTS
The HCAS model can be updated and run 
using standard computer software and available 
open-source programming software. The user 
must install the requirements listed below prior 
to implementing the HCAS model.

System Requirements 

The HCAS model works on Windows and 
Macintosh Operating Systems. The steps 
outlined in Section 5, Install Python and 
Openpyxl, provide screenshots of the process to 
install Python on a computer running Windows 
7. The process may look different if the user is 
running a different version of Windows.

Excel

The HCAS model requires Excel input and 
output workbooks using a version of Microsoft 
0GmDF�&YDFM������PS�MBUFS��5IF�mMF�FYUFOTJPO�
format of all Excel workbooks is “.xlsx.”

Python

Python is an open-source, object-oriented 
programming language. The user must 
download and install the Python software 
maintained by the Python Software Foundation.1 
The user must also install the Python package 
Openpyxl that is used to read and write Excel 
workbooks.2 (See Section 5, Install Python and 
Openpyxl.)

Text Editor 

A text editor or Excel can be used to view input 
BOE�PVUQVU�UBC�EFMJNJOBUFE�UFYU�mMFT�

Database Software

Pre-processing of some of the original data 
mMFT�NVTU�CF�EPOF�PVUTJEF�PG�UIF�)$"4�NPEFM�
due to the size of the data sets or the type of 
data tabulations. The pre-processing can be 
done using desktop database software such as 
PostgreSQL or Microsoft Access. PostgreSQL 
is an open-source object-relational database 
management system (DBMS) that supports the 
SQL programming language.

1 Python can be downloaded from: http://www.python.org/download. The Python Software Foundation website also contains documentation and other related material. Instructions on how to install Python 2.7 are 
provided in Section 5, Install Python and Openpyxl. The user should consult the Python documentation for additional information on how to install the program and open the Python editor.
2 Openpyxl can be downloaded using Pip, a Python package installer or can be downloaded directly from https://pypi.python.org/pypi/openpyxl. Pip is automatically installed in the default installation of Python 2.7.9 
from the Python Software Foundation. More detailed instructions on how to install Openpyxl are provided in Section 5, Install Python and Openpyxl, and the model distribution’s README.rtf.
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4. INITIAL MODEL SETUP

MODEL DISTRIBUTION
The 2015 HCAS model is available to download 
JO�B�;*1�BSDIJWF�mMF�GPSNBU�	i�����0SFHPO�)$"4�
.PEFM�[JQw
��6O[JQQJOH�UIJT�mMF�XJMM�BVUPNBUJDBMMZ�
set up the correct folder structure and includes 
BMM�PG�UIF������)$"4�JOQVU�mMFT�UIBU�BSF�SFRVJSFE�
to run the model.

INITIAL FOLDER AND FILE SETUP
First, the user must unzip the model distribution 
mMF
�i�����0SFHPO�)$"4�.PEFM�[JQ�w�5IJT�DBO�
VTVBMMZ�CF�EPOF�CZ�EPVCMF�DMJDLJOH�PO�UIF�mMF��
Doing this will create a new folder, “2015 Oregon 
HCAS Model.” Figure 1 shows the original ZIP 
mMF�BOE�UIF�SFTVMU�PG�VO[JQQJOH�UIF�;*1�mMF�

Figure 2�TIPXT�UIF�mSTU�MFWFM�GPMEFST�PG�UIF�
“2015 Oregon HCAS Model” folder (this may 
be referred to as the “base model folder”). The 
CBTF�NPEFM�GPMEFS�IBT�GPVS�mSTU�MFWFM�GPMEFST��
code, processed scenarios, scenarios, and 
template_outputs. There is also a README.rtf 
UFYU�mMF�UIBU�IBT�HFOFSBM�JOTUSVDUJPOT�PO�IPX�UP�
run the model on a Windows Operating System. 
Figure 3 shows the contents of these four 
folders.

code

The code�GPMEFS�IBT�UXP�mMFT��QZUIPO�������NTJ��
and HCASModule.py. The user should not make 
BOZ�NPEJmDBUJPOT�UP�mMFT�JO�UIF�code folder. 
“python-2.7.9.msi” is a Python distribution 
mMF�EPXOMPBEFE�GSPN�UIF�1ZUIPO�4PGUXBSF�
Foundation that has the required version of 

Python to run the HCAS model. The user may 
VTF�UIJT�mMF�UP�JOTUBMM�1ZUIPO�����	TFF�Section 5, 
Install Python and Openpyxl).
i)$"4.PEVMF�QZw�JT�B�1ZUIPO�mMF�UIBU�DPOUBJOT�
the HCAS model code and is what the user will 
open to run the HCAS model. Executing this 
mMF�XJMM�SVO�UIF�)$"4�NPEFM�DPEF�UIBU�QFSGPSNT�
the model calculations (e.g., VMT analysis, cost 
allocation and revenue attribution). Section 7, 
Run the HCAS Python Model, describes how 
UP�PQFO�UIJT�mMF�BOE�SVO�UIF�)$"4�NPEFM�JO�
Python.

scenarios

The scenarios folder is a place to put scenarios 
that the user is actively working on (i.e., 
scenarios the user wants to run through the 
HCAS model). Each scenario will have its own 
folder in the scenarios folder (this folder can be 
named whatever the desired scenario name is). 
One template scenario is provided in the 
standard model distribution in the folder entitled 
“Example Scenario.” The contents of this folder 
are illustrated in Figure 4. As illustrated in the 
Example Scenario, the scenario folder must 
have an inputs folder. The inputs folder must 
have an Excel inputs workbook and a folder 
entitled txt_2015��"MM�PG�UIF�JOQVU�UFYU�mMFT�TIPVME�
be placed in the txt_2015 folder.
Figure 4 shows the required structure for the 
inputs�GPMEFS�BMPOH�XJUI�UIF�SFRVJSFE�mMFOBNFT��
The Excel inputs workbook should be entitled 
i)$"4�*OQVUT������YMTYw�BOE�UIF�JOQVU�UFYU�mMFT�
NVTU�IBWF�TQFDJmD�OBNFT�	TFF�OBNFT�MJTUFE�JO�
the txt_2015 folder in Figure 4).

Figure 1. Model Distribution Files

Figure 2. Model Base Folders

Figure 4. Scenario Input Files

Figure 3. Model Base Folder Contents
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The Example Scenario folder and its inputs 
folder simply serve as a template scenario 
that the user may use as a starting point to 
create the scenario the user wants to run. The 
primary HCAS model user interface to change 
assumptions and input data is the Excel inputs 
workbook, “HCAS Inputs 2015.xlsx”. (See 
Section 6, Set Up a New Scenario for more 
information).

processed scenarios

Once the user runs a scenario through the 
)$"4�1ZUIPO�NPEFM�BOE�JT�TBUJTmFE�XJUI�
the model results, the user should move the 
scenario’s folder from the scenarios folder to 
the processed scenarios folder. The user may 
click on the folder and drag it from the scenarios 
folder to the processed scenarios folder. 
Alternatively, the user may open the scenarios 
folder, right click on the particular scenario’s 
folder and select “Cut.” The user should then 
open the processed scenarios folder, right click 
and select “Paste.” (See Section 6, Set Up a 
New Scenario for more information).

template_outputs

The template_outputs GPMEFS�IBT�POF�mMF
�BO�
Excel workbook “HCAS Outputs 2015.xlsx.” 
This workbook serves as a template workbook 
with some basic text and header formatting, 
but does not have HCAS model output data. 
5IF�VTFS�TIPVME�OPU�NBLF�BOZ�NPEJmDBUJPOT�
to template Excel workbook in the template_
outputs folder. 

When the user runs the HCAS Python model 
for a scenario, this template workbook, “HCAS 
Outputs 2015.xlsx”, is copied into the scenario’s 
outputs�GPMEFS�BOE�JT�mMMFE�XJUI�UIF�SFTVMUT�PG�UIF�
HCAS model for that scenario. 
5IF�TDFOBSJP�T�OBNF�JT�BEEFE�UP�UIF�mMFOBNF��
For example, if the scenario’s folder name is 
“Final Final”, a result of running the model is 
the creation of a new workbook in the outputs 
folder entitled, “HCAS Outputs 2015 Final Final.
xlsx.” Similarly, if the scenario’s folder name is 
“Scenario 1”, the result of running the model is 
the creation of a new workbook entitled “HCAS 
Outputs 2015 Scenario 1.xlsx.”

5. INSTALL PYTHON AND 
OPENPYXL
The user should complete the steps outlined in 
this section to install Python 2.7 and Openpyxl 
on the user’s operating system.
These instructions are for a Windows 7 
operating system. The general steps should be 
the same for other Windows operating systems, 
but some things may differ. For example, 
the way to search for a program or the way 
the window screen looks may differ from the 
directions provided in this user guide. 

1. INSTALL PYTHON 2.7
This sub-section describes the steps to install 
Python 2.7. If the user already has Python 2.7 
installed, the user may try to skip to the following 
sub-section, 2. Install Openpyxl.
If the user runs into issues later on when trying 
to install Openpyxl or running the HCAS Python 

model, reinstalling a new, clean version of 
Python 2.7 by following these steps may resolve 
those issues.

Steps: 

 ඵ Step 1.1: Open the code�GPMEFS�	B�mSTU�MFWFM�
folder of the “2015 Oregon HCAS Model” 
folder, see Figure 2). In the code folder, right 
click on “python-2.7.9.msi” and select “open” 
from the right click options (see Figure 5). 

Figure 5. Step 1.1: Open python-2.7.9.msi

Figure 6. Step 1.2: User Install Options
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 ඵ Step 1.2: A Python 2.7.9 Setup window (like 
the one displayed in Figure 6, on the previous 
page) should open up. In the Python 2.7.9 
Setup window, select the option “Install for 
just me (not available on Windows Vista).” 
Click “Next.”

 ඵ Step 1.3: The next window sets up the 
installation directory for Python 2.7 (see 
Figure 7). The installer should automatically 
select the correct folder to install Python 2.7 
in. The default installation location is “C:\
Python\27”. If the text in the bottom-most 
white text box does not say “C:\Python\27”, 
modify the text in the box so that it says “C:\
Python\27”. Click “Next.”

 ඵ Step 1.4: The next window will start the 
installation of Python 2.7 (see Figure 8). 
8BJU�VOUJM�UIF�JOTUBMMBUJPO�mOJTIFT��5IJT�NBZ�
take a couple minutes, and there may be 
some additional windows that pop up during 
the process. If a window pops up asking 

whether the user wishes to continue with 
the installation, the user should click “Yes” 
to continue. An example of what this type 
of window might look like is illustrated in 
Figure 9. Another window that looks similar 
to the window illustrated in  Figure 10 (on 
the following page) may also pop up - this 
window will open and close automatically, the 
user should not try to close this window.

 ඵ 4UFQ������5IF�JOTUBMMBUJPO�IBT�mOJTIFE�XIFO�
the “Finish” button option becomes an 
available option to click on (see Figure 11). 
Click “Finish.”

Figure 7. Step 1.3: Directory Install Options

Figure 8. Step 1.4: Start Installation

Figure 9. Step 1.4 (Example): Popup Window 

Figure 10. Step 1.4 (Example): Popup Window

Figure 11. Step 1.5: Finish Installation
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2. INSTALL OPENPYXL
The following steps walk the user through 
installing Openpyxl. Openpyxl is a Python 
QBDLBHF�UIBU�SFBET�BOE�XSJUFT�&YDFM�mMFT��*U�JT�
easiest to install through Pip, a Python package 
manager that is automatically installed when 
the user installs Python 2.7 using the default 
installation options. The steps provided in the 
previous sub-section, 1. Install Python 2.7, install 
the default version of Python 2.7. 
It is recommended to try to install Openpyxl 
using Pip. Installing Openpyxl through Pip 
requires the user to use a Windows program 
called Command Prompt. 
If the user already had an existing version of 
Python 2.7 and did not do a new installation, 
the existing version of Python may not have 
Pip installed. If the existing version does not 
have Pip installed, the user will run into an error 
during Step 2.5. If this occurs, the user should 
try installing the default version of Python 2.7 
using the directions provided in the previous 
sub-section, 1. Install Python 2.7.

Steps: 

 ඵ Step 2.1: Click on the Start menu (e.g., the 
Windows Logo Icon in the bottom-left corner 
of the computer screen, see Figure 12). In the 
Start menu, click on “Search for programs 
BOE�mMFTw�	TFF�Figure 13). In this box, type 
“Command Prompt”.

 ඵ Step 2.2: Typing “Command Prompt” into the 
search box should change the menu to look 
similar to Figure 14. Click on the listing for 
“Command Prompt” under “Programs”. 

 ඵ Step 2.3: Clicking on Command Prompt 
should open a window that looks similar 
to the one illustrated in Figure 15 (on the 
previous page). What is printed in the 
window when the user opens it may vary 
by computer. For the purposes of installing 
0QFOQZYM
�JU�TIPVME�CF�mOF�JG�XIBU�JT�
displayed in the user’s window differs from 
XIBU�JT�JMMVTUSBUFE�JO�UIF�mHVSF�

 ඵ Step 2.4: In the Command Prompt window, 
the user should type the following: 

C:\Python27\Scripts\pip.exe  install  
openpyxl==2.0.5

Note: The only spaces are between “exe” 
and “install”, and between “install” and 
“openpyxl”.
Figure 16 illustrates how this command 
looks on the Windows computer used for 
this guide. Once the user has typed the 
command, the user should press Enter (or 
Return).

 ඵ Step 2.5: After the user presses Enter, 
Openpyxl should start to download. If the 
user installed Python 2.7 following the steps 
in the previous sub-section, this command 
should work and the result of pressing Enter 
should look something like the output in 
Figure 17 (on the following page), with the 
end result being the successful installation of 
Openpyxl.

Figure 12. Step 2.1: Windows Start 
Menu Icon

Figure 13. Step 2.1: Search for Program

Figure 14. Step 2.2: Search Results

Figure 15. Step 2.3: Open Command Prompt

Figure 16. Step 2.4: Command to Install 
Openpyxl
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Troubleshooting: If the output in the Command 
Prompt window does not look like that displayed 
in Figure 17, (e.g., the user does not see 
something along the lines of “Successfully 
installed openpyxl”, “Cleaning up...”), the user 
may need to reinstall the default installation of 
Python 2.7. The user should try deleting their 
current version of Python 2.7, located in the “My 
Computer” folder (i.e., the “C” folder), and then 
reinstalling a new, default installation of Python 
2.7 by following the steps listed in the previous 
sub-section, 1. Install Python 2.7. However, if the 
user uses Python for a different project, the user 
should contact the appropriate parties to make 
sure deleting the version of Python the user has 
installed doesn’t cause other problems. 

6. SET UP A NEW SCENARIO
If the user wants to run a new scenario (e.g., 
entitled “Scenario 1” in this guide) where the 
user may see what happens under different 
model assumptions, the user may create a new 
folder in the scenarios folder. This guide uses 
the name “Scenario 1” as an example. The user 
may rename this folder any name they want. 
Figure 18 shows where in the folder structure 
the user should create the new folder. The 
easiest way to set up a new scenario is to copy 

the Example Scenario folder and then rename 
the copy Scenario 1 (or any other scenario 
name). The user may then open “HCAS Inputs 
2015.xlsx” in the inputs folder and change 
assumptions and inputs in that workbook. The 
user should then resave it, and run the HCAS 
Python model. Figure 19 shows all of the 
SFRVJSFE�JOQVU�mMFT�BOE�UIFJS�QMBDFNFOU�XJUIJO�
the Scenario 1 folder. While the actual folder 
names in the scenarios folder may change 
(e.g., the folder names in the scenarios folder 
in Figure 18 could just as easily be “Final Final” 
or “Scenario One”), it is important that the user 
EPFT�OPU�DIBOHF�UIF�mMF�OBNFT�JO�UIF�inputs 

folder (i.e., the user should not change the 
OBNFT�PG�UIF�JOQVU�UFYU�mMFT�PS�UIF�OBNF�PG�UIF�
inputs Excel workbook).
When the user runs the HCAS Python model, 
the model will create an outputs folder that it will 
mMM�XJUI�BMM�PG�UIF�NPEFM�PVUQVUT��Figure 20 shows 
UIF�mMF�TUSVDUVSF�BOE�mMFT�UIBU�XJMM�CF�DSFBUFE�
when the model is run. Section 7, Run the HCAS 
Python Model describes how to run the model.
0ODF�UIF�VTFS�JT�TBUJTmFE�XJUI�UIF�NPEFM�
outputs, the user may move the Scenario 1 
folder from the scenarios folder to the processed 
scenarios folder. Figure 21 shows the result of 
moving the Scenario 1 folder to the processed 
scenarios folder. 

Figure 17. Step 2.5: Installation of Openpyxl

Figure 18. Add a New Scenario Folder

Figure 19. Add New Scenario Input Files

Figure 20. New Scenario Output Files

Figure 21. Move New Scenario Folder
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7. RUN THE HCAS PYTHON 
MODEL
The steps outlined in this section may need to 
be repeated each time the user wants to run a 
scenario through the 2015 Oregon HCAS Model. 
If the user does not have an IDLE window open, 
the user should start at 1. Open IDLE. If the user 
already has an IDLE window open, the user 
should start at 2. Run the HCAS Python Model. 

1. OPEN IDLE
Once the user has Python and Openpyxl 
installed, the user is ready to run the HCAS 
Python model. The most straightforward way 
to run the HCAS Python model is through 
a graphical user interface (GUI) for Python. 
IDLE is a standard Python GUI that works on 
Windows, Mac OS X, and Unix.3 IDLE should be 
automatically installed when the user installed a 
new version of Python 2.7 by following the steps 
in Section 5, Install Python and Openpyxl.

Steps:

 ඵ Step 1.1: Click on the Start menu (e.g., the 
Windows Logo Icon in the bottom-left corner 
of the computer screen). In the Start menu, 
DMJDL�PO�i4FBSDI�GPS�QSPHSBNT�BOE�mMFTw�	TFF�
Figure 22). In this box, type “IDLE”.

 ඵ Step 1.2: Typing “IDLE” into the search box 
should change the menu to look something 
like what is illustrated in Figure 23. There 
may be more than one listing for IDLE, as 
JMMVTUSBUFE�JO�UIF�mHVSF��$MJDL�PO�BOZ�POF�PG�
the listings for “IDLE” under “Programs”.

 ඵ Step 1.3: Clicking on IDLE should open a 
window that looks similar to the one illustrated 
in Figure 24.

2. RUN THE HCAS PYTHON MODEL
Once the user has an IDLE window open (the 
result of completing the steps in the previous 
sub-section, 1. Open IDLE) the user is ready to 
run the HCAS Python model. 
Make sure there is a window open like the one 
displayed in Figure 24 (if there is not, go back 
to the previous sub-section, 1. Open IDLE , and 
follow those steps). The following lists steps to 
run the HCAS Python model, HCASModule.py, 
using IDLE.

Steps:

 ඵ Step 2.1: As illustrated in Figure 25, click on 
the “File” menu icon in the top-right corner 
of the IDLE window. In the File drop down 
menu, click on “Open.”

Figure 22. Step 1.1: Search for IDLE

Figure 23. Step 1.2: Search Results for IDLE 

3 Documenation and more in-depth instructions on how to use IDLE are avaialbale at: https://docs.python.org/2/library/idle.html.

Figure 24. Step 1.3: Open IDLE

Figure 25. Step 2.1: Open a File in IDLE
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 ඵ Step 2.2: Clicking on Open will make a new 
window pop up similar to the one illustrated in 
Figure 26��*O�UIJT�XJOEPX
�mOE�UIF�MPDBUJPO�PO�
the user’s computer with the “2015 Oregon 
HCAS Model” folder (i.e., the unzipped 
model distribution folder, see Figure 1). Within 
this folder, click on the code subfolder, and 
then select “HCASModule.py”. In the window, 
click on “Open” in the bottom-left corner of 
the window (see Figure 26).

 ඵ Step 2.3: Opening “HCASModule.py” will 
open a new window with the HCAS Python 
model code displayed. This window will look 
similar to the window illustrated in Figure 27. 
The user should not make any changes to 
the code displayed in this window. 

 ඵ Step 2.4: Figure 28 illustrates how to run the 
HCAS Python model in IDLE. In the menu 
bar in the top of the IDLE window, click on 
the “Run” menu icon in the top-center of the 
IDLE window. In the Run drop down menu, 
click on “Run Module.” 

 ඵ Step 2.5: Clicking on “Run Module” will open 
up a new IDLE window similar to the one 
illustrated in Figure 29. Initially, only the black 
text at the top of the window will show up. 
As the HCAS Python model runs, text in blue 
will gradually appear. The lines in blue tell the 
user the progress of the HCAS Python model 
and what point it is at in the calculations and 
model process. 
The blue text may also provide some 
troubleshooting instructions for the user in 
case the HCAS Python model tries to open a 
mMF�PS�GPMEFS�BOE�DBOOPU�mOE�JU�

 ඵ 4UFQ������5IF�NPEFM�IBT�mOJTIFE�SVOOJOH�
shortly after “>>>” shows up in black text 
(see the last line in Figure 29). At this point, 
the user may go to the scenario’s folder (e.g., 
Scenario 1). In this folder, there will be an 
outputs folder where the user may examine 
UIF�NPEFM�PVUQVUT��*G�UIF�VTFS�JT�TBUJTmFE�XJUI�
the model outputs, the user should move 
the scenario’s folder (Scenario 1) from the 
scenarios folder to the processed scenarios 
folder. 

Note: If the user moves the scenario’s folder 
to the processed scenarios folder, but then 
XBOUT�UP�NBLF�PUIFS�NPEJmDBUJPOT�UP�UIF�
scenario’s inputs and re-run the scenario, the 
user should move the scenario’s folder back 
to the scenarios folder and then repeat the 
steps in this section. 

Figure 26. Step 2.2: Select File to Open

Figure 27. Step 2.3: Open the HCAS Python 
Model

Figure 28. Step 2.3: HCAS Python Model

Figure 29. Step 2.5: IDLE Run Window
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8. INPUT DATA AND DATA 
PREPARATION
5IJT�TFDUJPO�EFTDSJCFT�UIF�PSJHJOBM�EBUB�mMFT�BOE�
the data sources required to update the HCAS 
NPEFM��.BOZ�PG�UIFTF�EBUB�mMFT�BSF�PCUBJOFE�
from sources within the Oregon Department of 
Transportation (ODOT) and are produced or 
BEBQUFE�TQFDJmDBMMZ�GPS�UIF�0SFHPO�)$"4��'PS�
FBDI�EBUB�TFU
�UIF�EBUB�mMFT
�TPVSDFT�GPS�UIF�EBUB
�
and any pre-processing of the data outside of the 
model are described.4 Appendix F provides a full 
MJTU�PG�UIF�EBUB�TPVSDFT�BOE�UIF�PSJHJOBM�mMFOBNFT�

WEIGH-IN-MOTION DATA

Source: Portland State University/ODOT
Weigh-in-motion (WIM) sensors weigh every 
truck passing over multiple points on Oregon’s 
freeway system and at other, non-freeway 
locations. WIM data provide a good description 
of the distribution of operating weights.

Pre-Processing of WIM Data

The WIM data are used to calculate distributions 
of operating weight classes and numbers of 
axles for each declared weight (and number 
of axles for declared weights over 80,000 
pounds). For each declared weight and axle 
category, calculate the distribution of WIM 
observations among vehicle operating weight 
classes and number of axles (coding 9 or more 
axles as 9). These data are used to create the 
DeclaredOperating.txt JOQVU�UFYU�mMF�
5IF�JOQVU�mMF�TIPVME�IBWF�GPVS�DPMVNOT��
%FDMBSFE�	EFDMBSFE�XFJHIU�DBUFHPSZ�JEFOUJmFE�
by the lowest weight in the category, e.g., 

1, 10001, 12001, 14001,…), DeclaredAxles 
(declared number of axles; zero for declared 
weights up to 80,000 pounds), Operating 
(operating weight class), OperatingAxles (actual 
number of axles, but not more than 9), and 
Share (share of vehicles for the declared weight 
and declared axles category by operating 
weight and operating axles). For each declared 
weight and axles category, the sum of the 
shares in the table should equal one.

HPMS DATA 

Source: ODOT
The Highway Performance Monitoring System 
(HPMS) is a federal program that collects data 
from each state every year. Over the years, 
the number of data elements that must be 
reported has changed, but the data are still 
extremely useful in highway cost allocation and 
in developing pavement factors.

Pre-Processing of HPMS Data 

5IF�FOUJSF�)1.4�EBUB�TFU�JT�BO�JOQVU�mMF�GPS�UIF�
NAPCAS model. The HPMS data are also used 
in the process of estimating distributions of VMT 
by functional class and ownership in the VMT by 
FC tab in the inputs workbook.5

To perform the data tabulation of the HPMS data 
for the VMT by FC tab, divide the HPMS section 
BWFSBHF�BOOVBM�EBJMZ�USBGmD�	""%5
�CZ�UIF�
section length in miles and multiply by 365 days 
to calculate the section VMT. Since HPMS is a 
sample, each sample section VMT is expanded 
by multiplying it by its section weight. A 
summary table of VMT by functional system and 
ownership is tabulated and pasted into the VMT 

by FC tab such that the rows are the functional 
system, the column headings are ownership, 
and the cell entries are the sum of VMT.

FEDERAL AND TRANSIT VMT DATA

FHWA Highway Statistics Data 

Source��0GmDF�PG�)JHIXBZ�1PMJDZ�*OGPSNBUJPO
�
Federal Highway Administration, http://www.
fhwa.dot.gov/policy/ohpi/hss/hsspubs.cfm
The Federal Highway Administration (FHWA) 
publishes an annual report called Highway 
Statistics. Data from tables VM-1 and VM-2 from 
Highway Statistics are used in the HCAS model 
for the base year VMT and VMT by FC. The 
Oregon row from Table VM-2, Functional Travel 
System Travel (Year) 1/Annual Vehicle-Miles, is 
pasted into the VMT by FC tab in the appropriate 
row. The Oregon row from Table MV-7, Publicly 
Owned Vehicles, is used in the Federal VMT 
tab. FHWA usually begins to release tables and 
chapters from Highway Statistics in late fall or 
winter of the following year. Use the Highway 
Statistics report corresponding to the study base 
year. If base year statistics are unavailable, use 
the most recent data that are available. 
The appropriate rows from these tables should 
be pasted into the yellow-shaded cells in the 
inputs workbook where indicated on the Federal 
VMT and VMT by FC tabs.

GSA Federal Fleet Report Data

Source: U.S. General Services Administration, 
www.gsa.gov/vehiclepolicy
The Federal Fleet Report is an annual 
publication produced by the U.S. General 
Services Administration (GSA). The Federal 

4 For some data sources, screenshots of the inputs workbook are provided in this section.
5  6�/�LÞ��
��Ã�Ì�i�Ûi��V�i����iÃ�ÌÀ>Ûi�i`�­6�/®�LÞ�Ì�i�v>V���ÌÞ�V�>ÃÃ�­�
®]�Ü�iÀi�i>V��v>V���ÌÞ�V�>ÃÃ��Ã�`iw�i`�LÞ�>�vÕ�VÌ���>��V�>ÃÃ�>�`��Ü�iÀÃ��«°
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Fleet Report provides data on the number of 
federal vehicles and vehicle miles traveled by 
vehicle type and department or agency in the 
base year. These data are used in the Federal 
VMT tab as part of the federal vehicle class VMT 
calculations which help develop the Base VMT 
tab. The tables from the Federal Fleet Report 
used in the study are Table 2-5 (Passenger 
Vehicles), Table 2-6 (Trucks and Other Vehicles), 
and Table 4-2 (Average Miles Per Vehicle).
The Federal VMT tab lists the tables and rows 
from the Federal Fleet Report that should be 
pasted into the yellow-shaded cells on the tab. 

Transit VMT Data

Source: Tri-Met, Lane Transit District, Salem-
Keizer Cherriots Transit District
Transit bus VMT is updated on the Transit VMT 
tab with VMT information obtained by calling 
the three largest transit agencies in Oregon: 
Tri-Met, Lane Transit District, and Salem-Keizer 
Cherriots Transit District. Call each transit district 
to request information on the total calendar year 
VMT for buses by bus weight class for the base 
year. Enter this data directly into the yellow-
shaded cells in the Transit VMT tab.

MOTOR CARRIER DATA 

The Motor Carrier Transportation Division 
(MCTD) of ODOT produces data on truck 
SFHJTUSBUJPOT
�8.5�DPMMFDUJPOT
�BOE�nBU�GFF�
collections. These data are cleaned and 
consolidated into a set of reports called Highway 

Use Statistics. The cleaned, unconsolidated 
data are used in the study.6

Motor Carrier Registrations Data

Source: MCTD, ODOT
The Motor Carrier Registrations data are used 
to develop distributions of registered weights by 
declared weights for the DeclaredRegistered.
txt  JOQVU�UFYU�mMF��'PS�FBDI�EFDMBSFE�XFJHIU�
DBUFHPSZ
�UIF�UFYU�mMF�DPOUBJOT�UIF�TIBSF�PG�
vehicle registrations at a registered weight.

Pre-Processing of the Motor Carrier 
Registrations Data
The Motor Carrier Registrations data are used 
to develop the DeclaredRegistered.txt input 
UFYU�mMF��5IF�TIBSF�PG�WFIJDMF�SFHJTUSBUJPOT�GPS�
the distribution of registered weights for each 
declared weight should be calculated from 
UIF�DPVOU�PG�SFHJTUSBUJPOT��5IF�mOBM�QSPDFTTFE�
table for the DeclaredRegistered.txt input text 
mMF�TIPVME�DPOUBJO�UIF�EFDMBSFE�XFJHIU
�UIF�
registered weight, and the share of registrations 
at that declared weight. 

Flat Fee Collections Reports

Source: MCTD, ODOT
The Flat Fee Collections Reports are used to 
calculate the Flat Fee VMT for the MCTD VMT 
tab which links to the Base VMT tab. The data 
are also used to estimate VMT per month and 
axle shares for the Rates tab.

Pre-Processing of the Flat Fee Collections 
Reports
A summary table of the monthly miles and 
count of the monthly reports from the Flat Fee 
Collections Reports should be created using 
a series of pivot tables. The pivot table rows 
are commodity, weight class, and axle count. 
A “mile_non_zero” indicator can be created 
BOE�VTFE�JO�UIF�QBHF�mFMET�TP�UIBU�UIF�QJWPU�
table can produce results for all observations 
or for records where miles are non-zero. In the 
NPEFM�DBMDVMBUJPO
�UIF�MPH�USVDL�nBU�GFF�BOBMZTJT�
includes an adjustment for log truck empty miles 
to account for the log hauler option of declaring 
a lower weight when their trailer is empty and 
stowed above the tractor unit. Because the 
analysis will account for the empty log truck 

6 7i�}�Ì�V�>ÃÃ�>�`�>Ý�i�V�>ÃÃ�>Ài�ÌÜ����«�ÀÌ>�Ì�Û>À�>L�iÃ�ÕÃi`����Ì�i��
Ƃ-���`i��v�À�`iw���}�Ûi��V�i�V�>ÃÃiÃ°��
Ƃ-�Üi�}�Ì�V�>ÃÃiÃ�>Ài�Ã��Ü�����Ì�i�Codes tab in the inputs workbook. Basic vehicles are those 
Ûi��V�iÃ�Üi�}���}��iÃÃ�Ì�>��£ä]ää£�«�Õ�`Ã°���À�Ûi��V�iÃ�vÀ���£ä]ää£�Ì��Óää]ää£�«�Õ�`Ã]�Üi�}�Ì�V�>ÃÃiÃ�>Ài�`iw�i`����Ó]äää�«�Õ�`���VÀi�i�ÌÃ]�­i°}°�£ä]ää£]�£Ó]ää£]�°°°nä]ää£]�nÓ]ää£°°°Óää]ää£®°�/�i�Ûi��V�i�Üi�}�Ì�
recorded in the original data source is used to assign the record to a HCAS weight class. For a weight recorded in pounds, subtract one from the entered weight, divide by 2,000, truncate or round to the decimal 
point, then multiply by 2,000 and add one (e.g.,  Round((Weight-1)/2000,0)*2000+1 in Excel). 
�
Ƃ-�>Ý�i�V�>ÃÃiÃ�>Ài�âiÀ�]�wÛi]�Ã�Ý]�ÃiÛi�]�i�}�Ì��À����i�­�À���Ài®°��v�Ì�i�Üi�}�Ì�V�>ÃÃ��Ã�Õ�`iÀ�nä]ää£]�Ì�i�>Ý�i�V�>ÃÃ��Ã�âiÀ�°���À�nä]ää£�>�`�>L�Ûi]�>�ÀiV�À`�Ü�Ì��wÛi��À�viÜiÀ�Ài«�ÀÌi`�>Ý�iÃ��Ã�>ÃÃ�}�i`�Ì��>Ý�i�V�>ÃÃ�
wÛi]�>�`����i��À���Ài�>Ý�iÃ�>Ài�>ÃÃ�}�i`�Ì��>Ý�i�V�>ÃÃ����i°��v�Ì�i�Ài«�ÀÌi`�>Ý�i�V�Õ�Ì��Ã�Ã�Ý]�ÃiÛi�]��À�i�}�Ì]�Ì�i�>Ý�i�V�>ÃÃ��Ã�ÃiÌ�iµÕ>��Ì��Ì�i�Ài«�ÀÌi`��Õ�LiÀ��v�>Ý�iÃ°

Figure 30. Flat Fee
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VMT, the input log truck VMT must be correctly 
entered at their fully loaded weights. Log trucks 
reported at weights under 56,000 pounds are 
assumed to be a data entry or report error (i.e., 
reported as the empty or average operating 
weight when the weight reported should be the 
loaded weight). Thus, log trucks with a reported 
weight under 56,000 pounds should be 
reassigned to a higher weight class. If the plate 
number for the under-56,000-pounds record 
is also reported at a higher weight, the lower 
weight record is entered at the higher weight 
class. Log truck records entered at weights 
under 56,000 pounds that are not reassigned to 
a higher weight class are excluded.

For the Flat Fee Miles table (see Figure 30 
on the previous page) in the MCTD VMT tab, 
the miles reported in the Flat Fee Collections 
Reports are summed for each commodity and 
axle class and then the number of non-zero 
records and total number of records are 
counted.
For the Rates tab, create a pivot table or 
summary table results using the Flat Fee 
Collections Reports data. The records where 
miles are non-zero (“non-zero miles”) are used 
to calculate the average VMT per month and the 
axle share of VMT for each weight class.

Road Use Assessment Fee Data

Source: MCTD, ODOT
The road use assessment fee (RUAF) data are 
the records from the vehicles paying the RUAF 
at weight classes of 96,001 pounds and above. 
Each RUAF record contains an ID number, issue 
date, axles, weight, miles, and tax. The RUAF 
data are tabulated to determine the VMT by 
RUAF vehicles by weight and axle class, which 
are then pasted into RUAF table in the MCTD 
VMT tab (see Figure 31).

WMT Collections Reports

Source: MCTD, ODOT
The WMT Collections (or Payments) Reports are 
pre-processed and used to develop the MCTD 
VMT tab and determine the VMT for the various 
WMT vehicle classes.

Pre-Processing of the WMT Collections Reports
The size of the WMT Collections Report data set 
requires that the data pre-processing take place 
outside of the HCAS model. 
Assign all of the records in the WMT Collections 
Report data to a weight class and axle class 
using the HCAS weight class and axle class 
categories. Then, create a summary table that 
has the sum of the miles traveled for the HCAS 
weight and axle class categories from the WMT 
Collections Report data. This summary table 
is then pasted into Weight-Mile Tax table in the 
MCTD VMT tab (see Figure 32).

Figure 31. RUAF Figure 32. WMT
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VMT ESTIMATES AND FORECAST

Source: Financial and Economics Analysis Unit, 
ODOT Financial Service Branch
The Financial and Economic Analysis Unit of 
ODOT’s Financial Services Branch produces 
VMT estimates for use in its estimation of 
revenues for budgeting. These become available 
at the same time as the Agency Request Budget, 
which has been at the end of August.
The ODOT VMT estimates and forecast are 
used to determine the base year to model year 
VMT growth rate for light, medium-heavy, and 
heavy vehicle groups. The data do not require 
pre-processing and should be pasted into the 
yellow-shaded cells on the VMT Growth tab so 
that the new base year and forecast year match 
the base year and forecast year labels. The 
base-year VMT from the ODOT forecast are 
used to control total VMT for light and medium-
heavy vehicle classes in the Base VMT tab.

DMV VEHICLE REGISTRATIONS

Source: Department of Motor Vehicles, Request 
by ODOT Financial Services
The DMV registrations data are used to build the 
estimates of VMT by weight class and tax class 
for the base year for certain vehicle tax classes. 
For the 2015 HCAS, ODOT Financial Services 
XBT�HSBOUFE�QFSNJTTJPO�UP�PCUBJO�EF�JEFOUJmFE�
registration records from DMV.

Pre-Processing of the DMV Registrations Data

Due to the size of the DMV registrations data, 
pre-processing of the registrations takes place 
outside of the HCAS model. 
Two summary tables created from the DMV 
registrations are used to update the model: a 
summary table of motor home registrations by 
vehicle length, and a summary table of other, 
special categories of vehicle registrations by fuel 
type and weight class.

The DMV registrations data are used to create 
a summary table of vehicle registrations by fuel 
type and weight class for the following vehicle 
tax classes: Commercial Trucks (10,001 to 
26,000 pounds), Tow Trucks, Farm Vehicles, 
$IBSJUBCMF�/PO�QSPmU
�BOE�&�1MBUF�	FYFNQU
��'PS�
this table, a weight class is assigned to each 
registration record by converting the registered 
vehicle weight to the corresponding HCAS 
weight class. Fuel type is available from the 
iNPUJWF�QPXFSw�mFME��

The license plate string is used to identify the 
vehicle tax class using the plate vehicle class 
designations (T for commercial truck, TW for tow 
USVDL
�'�GPS�GBSN
�$/�GPS�DIBSJUBCMF�OPO�QSPmU
�PS�
E for exempt; followed by numerals). 
The summary table of DMV registrations data 
should be pasted into the yellow-shaded cells 
(columns F through O) in the left-most table on 
the DMV-Other tab (see Figure 33).

Figure 33. DMV-Other
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Motorhome registrations data do not include 
vehicle weight, so registrations are tabulated 
by vehicle length and assigned a HCAS 
weight class based on their reported vehicle 
length. The summary table is pasted into the 
Motorhomes table in the DMV VMT tab in the 
inputs workbook (see Figure 34).

PAVEMENT FACTORS

Source: RD Mingo & Associates
RD Mingo & Associates produce Oregon-
TQFDJmD�QBWFNFOU�GBDUPST�VTJOH�UIF�0SFHPO�
HPMS submittal data in the new 2010 National 
Pavement Costs Model (NAPCOM). Pavement 
factors are used to update PavementFactors.
txt JOQVU�mMF�BOE�UIF�QBWFNFOU�BMMPDBUPST�JO�UIF�
Policy tab. Minimal processing of the pavement 

factors data may be necessary to get the 
pavement factors into the correct format for 
PavementFactors.txt.

ESTIMATED AVERAGE BASIC-VEHICLE MPG

Source: Financial and Economics Analysis Unit, 
ODOT Financial Services Branch
The ODOT revenue forecast and budget-
development process incorporates assumptions 
about fuel consumption per mile that are 
developed from data from Global Insight 
and other sources. These fuel consumption 
assumptions are used to inform the user choice 
of parameters on the Gas and Diesel table in the 
General tab in the inputs workbook. While the 
fuel consumption per mile assumptions provided 
by ODOT are not direct inputs into the model, 
UIF�VTFS�TQFDJmFE�BTTVNQUJPOT�SFHBSEJOH�UIF�
implied MPG on the Gas and Diesel table in the 
General tab should be generally consistent with 
the assumptions made by ODOT.

EXPENDITURE AND REVENUE DATA

Local Government Revenues and Expenditures 

Source: ODOT-conducted Local Roads and 
Streets Survey
1SJPS�mTDBM�ZFBS�	DPSSFTQPOEJOH�UP�UIF�NPEFM�
year) revenues and expenditures by local 
governments come from the Local Roads and 
Streets Survey (LRSS) compiled by ODOT.
Paste the LRSS data into the Local Costs 
tab and the formulas in that tab will produce 
estimates of future expenditures by work type 
and funding source.

Budgeted Non-Project Expenditures

Source: ODOT Agency Request Budget
Budgeted non-project expenditures come from 
spreadsheets used to develop the Agency 
Request Budget and are required to update the 
Non-Project Costs tab. These data are available 
around the end of August and are completed 
by the ODOT Finance Section. The Highway 
1SPHSBNT�0GmDF�QSPWJEFT�UIF�CSFBLEPXO�PG�
non-project maintenance costs by maintenance 
work type. 
The non-project expenditure data do not 
require any pre-processing. The non-project 
expenditure data are pasted into the 
Non-Project Costs tab.

Project Expenditure Data

Source: ODOT Financial Services
Project cost information is collected from several 
sources. The ODOT Cash Flow Projection 
system tracks expenditures by work category for 
each project per month. Upon request, project 
FYQFOEJUVSF�mMFT�BSF�QSPEVDFE�UIBU�DPOUBJO�
data for all projects with expected expenditures 
in the upcoming biennium. ODOT Finance 
then matches these projects to the Project 
Control System (PCS) to obtain additional data 
about the nature of the projects, particularly 
the project funding sources and project work 
types. For bridge projects, additional research is 
DPOEVDUFE�VTJOH�JOGPSNBUJPO�JO�UIF�1$4�mMFT
�UIF�
Oregon Bridge Log, or correspondences with 
ODOT bridge section staff to determine relevant 
characteristics of the bridges involved so that 
the expenditures may be assigned to bridge 
types. Expenditures on different bridge types 

Figure 34. Motorhomes
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are allocated using different factors. Project 
expenditures data are requested when the 
Agency Request Budget data become available 
(generally in August or September) so that the 
project data are consistent with the budget.

Pre-Processing of Project Expenditure Data
Given the number of different sources, some 
in non-standardized formats, used to create 
the project expenditures input data, there is 
no formalized method for processing and 
developing the project costs table. The general 
steps for processing and creating the project 
costs table are the following:

1. Identify projects with expenditures during 
the study period from Cash Flow Projections
2. Assign a functional class to the project 
using information in the PCS.
3. Determine the share of project funding 
from each funding source
4. Determine the project HCAS work type(s) 
using the project information and/or the 
0%05�TQFDJmFE�XPSL�UZQFT

5. If the project has more than one work type, 
determine the share of project expenditures 
by work type  
6. For each bridge project work type, assign 
a bridge type

Using the list of projects in the Cash Flow 
Projection and PCS, create a list of projects with 
expenditures in the study period.
Assign a functional class to each project. If 
a functional class is included in the project 
location information, validate that the functional 

system is a valid FHWA functional system or 
HCAS facility class. Projects are assigned a 
functional class based on the project funding 
sources if functional class is not provided. 
Functional system of zero is the default for an 
unknown functional system.
For each project, determine the share of 
project expenditures by funding source. Project 
FYQFOEJUVSF�TIBSFT�CZ�GVOEJOH�TPVSDF�SFnFDU�
the total project funding, not necessarily the 
expenditures during the study period. Shares or 
dollar amounts by funding source are provided 
in the PCS data. Funding source should be 
entered as federal, state, bond, or other. Make 
sure the funding source is spelled correctly and 
is not capitalized.
Use the PCS project work type(s) and project 
description (SXYR Work Description) to assign 
HCAS work type(s) to the project. The project 
may have up to three work types. ODOT may 
have already listed three project work types 
and the work type funding shares in PCS. The 
analyst should review the ODOT-assigned work 
types and then assign the appropriate HCAS 
work type. The share of total project costs 
associated with each work type must be entered 
when multiple work types are assigned. Only 
assign multiple work types when the share of 
UPUBM�QSPKFDU�DPTUT�DBO�CF�JEFOUJmFE�GPS�FBDI�
work type.
Bridge types are assigned to all projects. If the 
project is not a bridge project, then the bridge 
type can be entered as zero. Zero is also used 
when the bridge type is unknown. The bridge 
length and number of spans determine the 
bridge type. When multiple bridge types are 

being built or replaced in a single project, the 
bridge types may be entered separately, as if 
they were different work types, but using the 
same work type code. For example, if a project 
is a bridge bundle project replacing a single 
span bridge and a multi-span bridge, the bridge 
replacement work type would be assigned twice 
to the project, once for the single span bridge 
type and once for the multi-span bridge type. 
Again, the project can only have up to three work 
type/bridge type combos, and the share of total 
QSPKFDU�GVOEJOH�NVTU�CF�JEFOUJmFE�GPS�FBDI�XPSL�
type/bridge type when broken out separately. 
Lists of work types and bridge types are located 
in the Codes tab in the inputs workbook.
The bridge length and spans may be reported 
JO�UIF�1$4�mMFT
�PS�UIF�CSJEHF�OVNCFS�DBO�CF�
used to look up the bridge characteristics in the 
Oregon Bridge Log. The Oregon Bridge Log7 
will likely display the former bridge type in the 
case of bridge replacements. If the project is 
a bridge replacement, it may be necessary to 
DPOUBDU�UIF�0%05�#SJEHF�4FDUJPO�UP�mOE�PVU�
information on the new bridge type.
For the 2015 HCAS, the project expenditure 
mMF�XBT�mSTU�DSFBUFE�CZ�XPSLJOH�JO�B�mMF�XIFSF�
each project was a single record with columns 
for funding sources, funding source project 
cost share, functional class, work types, work 
type project cost share, bridge types, and 
total project amount. Once all of the funding 
source, work type, and bridge type data are 
entered, make sure that the entered data are 
valid and that the funding source and work 
type shares sum to 100 percent. Also make 
sure that the project expenditure is positive. 

7 The Oregon Bridge Log is an annual ODOT publication. The Oregon Bridge Log does not contain information on covered bridges. Most covered bridge projects are maintenance projects (on the covered 
structure); most covered bridges are single spans less than 125 feet.
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The project expenditure data are then used 
to create the table of project expenditures by 
funding source and work type for the Project 
Costs tab. Because a project may have up 
to four funding sources and up to three work 
types, each project can potentially be turned 
into twelve separate entries in the Project Costs 
UBCMF��1BTUF�UIF�mOBM�QSPKFDU�DPTUT�UBCMF�JOUP�UIF�
Project Costs tab in the inputs workbook using 
the format shown in Table 1.
Table 1 displays an example of the Project 
Costs tab entries for a project that has three 
funding sources (state, federal, and other) and 
three work types (20, 21, and 41). The “Dollars” 
column is produced by multiplying the total 
project expenditures in the biennium by the fund 
source share and work source share. The key 
OVNCFS�JT�JODMVEFE�GPS�QSPKFDU�JEFOUJmDBUJPO�CVU�
is not read into the model.

Budgeted Revenue Control Totals

Source: Financial and Economics Analysis Unit, 
ODOT Financial Services Branch
Budgeted revenue control totals come from 
spreadsheets used to develop the Agency 
Request Budget by the Financial and 
Economics Analysis Unit of the ODOT Financial 
Services Branch. These data are usually 
available at the end of August before the 
upcoming biennium.
The data in these spreadsheets are pasted 
into the yellow-shaded cells on the Revenue 
Forecast tab in the inputs workbook. Gross 
revenue amount by revenue source is linked 
to the appropriate revenue control total on the 
Revenue Forecast tab.

Current-Law Tax Rates and Fee Schedules

Source: Oregon Revised Statues, or the ODOT 
DMV and MCTD websites
Current-law fuel tax rates, WMT rates, 
registration and title fees, and other vehicle- 
and road-use-related fees may be obtained 
from Oregon Revised Statutes and Oregon 
Administrative Rules. The rates and fee 
schedules can also be found at the ODOT 
Department of Motor Vehicles (DMV) and 
Motor Carrier Transportation Division (MCTD) 
websites. The WMT Schedule A and B tables 
can be found at the MCTD website, where the 
WMT rates are calculated for each weight class 
and axle combination for Table B.
Rates must be converted to the proper unit 
for each revenue instrument, otherwise no 
calculations or processing is required. Update 
the current tax rates if changes have been made 
in the Oregon Revised Statutes in the Rates tab 
in the inputs workbook.

9. INPUT TEXT FILES
5IJT�TFDUJPO�EFTDSJCFT�UIF�JOQVU�UFYU�mMFT�VTFE�
to recalculate the model. The user may update 
TPNF�PG�UIF�JOQVU�UFYU�mMFT
�IPXFWFS�TPNF�mMFT�
are carried forward to future studies without 
NPEJmDBUJPO��&BDI�JOQVU�UFYU�mMF�JT�MJTUFE�CFMPX
�
GPMMPXFE�CZ�B�EFTDSJQUJPO�PG�IPX�UIF�mMF�JT�VTFE
�
UIF�mMF�DPOUFOUT
�BOE�IPX�UP�VQEBUF�UIF�mMF��

AxleShares.txt

5IJT�mMF�DPOUBJOT�UIF�EJTUSJCVUJPO�PG�7.5�CZ�
number of axles for each weight class. These 
shares change little from year to year and do not 
need to be updated every biennium. The source 
is the weigh-in-motion data.

BasicSharePeak.txt

5IJT�mMF�DPOUBJOT�UIF�TIBSF�PG�7.5�EVSJOH�UIF�
peak hour of the day by functional class that 
are by basic vehicles.8 These shares change 
little from year to year and do not need to be 
updated every biennium. The source is 24-hour 
BVUPNBUJD�USBGmD�SFDPSEFS�EBUB�GSPN�0%05�

n���À�Ì��Ã�«ÕÀ«�Ãi]�Üi�`iw�i�Ì�i�«i>����ÕÀ��v�Ì�i�`>Þ�>Ã�Ì�i���ÕÀ�Ü�Ì��Ì�i���ÃÌ�6�/°

Table 1. Example of Project With Multiple Work Types and Funding Sources
Funding Work Type Functional Class Bridge Type Dollars Key Number

state 20 0 0 164,498 K16239
state 21 0 0 65,178 K16239
state 41 0 0 80,697 K16239

federal 20 0 0 307,266 K16239
federal 21 0 0 121,747 K16239
federal 41 0 0 150,734 K16239
other 20 0 0 190,733 K16239
other 21 0 0 75,573 K16239
other 41 0 0 93,567 K16239
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Bonds

 ඵ  Bonds2003-2005.txt
 ඵ  Bonds2005-2007.txt
 ඵ  Bonds2007-2009.txt
 ඵ  Bonds2009-2011.txt
 ඵ  Bonds2011-2013.txt
 ඵ  Bonds2013-2015.txt

5IFTF�mMFT�DPOUBJO�UIF�QSJPS�BMMPDBUFE�CPOET�
from the 2003, 2005, 2007, 2009, 2011, and 
2013 studies. The prior allocated bonds are 
read into the model and used in the class 
method that performs the bond cost allocation 
DBMDVMBUJPOT��5IF�mMF�DPOUFOUT�BSF�UIF�QSJPS�
allocated bond expenditures (dollars) by weight 
DMBTT�BOE�BYMFT��5IFTF�mMFT�BSF�OPU�VQEBUFE�

DeclaredOperating.txt

5IJT�mMF�DPOUBJOT�B�EJTUSJCVUJPO�PG�PQFSBUJOH�
weights for each declared weight from the 
weigh-in-motion data. The DeclaredOperating.
txt data are used to build the pavement factors 
for each row of the VMT data in the VMT 
calculations of the model.

DeclaredRegistered.txt

5IJT�mMF�DPOUBJOT�B�EJTUSJCVUJPO�PG�SFHJTUFSFE�
weights for each declared weight from 
the Motor Carrier Registrations data. The 
DeclaredRegistered.txt data are used to 
attribute registration and title fee revenues.

PaveFactors.txt

$POUBJOT�UIF�SFTQPOTJCJMJUZ�TIBSFT�GPS�nFYJCMF�
and rigid pavement costs by weight class and 
OVNCFS�PG�BYMFT��5IJT�mMF�JT�QSPEVDFE�CZ�3PHFS�
Mingo using the HPMS submission and weigh-
in-motion data in the NAPHCAS-OR model.

PCEFactors.txt

5IJT�mMF�DPOUBJOT�UIF�QBTTFOHFS�DBS�FRVJWBMFOUT�
(by weight class and number of axles) on 
regular, uphill, and congested roadways as 
estimated by Battelle for the most recent (1997) 
GFEFSBM�)$"4��5IJT�mMF�JT�OPU�VQEBUFE�

SimpleFactors.txt

5IJT�mMF�DPOUBJOT�WFDUPST�PG�POFT�BOE�[FSPT�UIBU�
help the model select the appropriate VMT for 
cost allocation. For example, for a cost allocated 
on over-106,000-pound VMT, the model will 
isolate the proper VMT records by applying a 
simple factor. In this case, a vector containing 
zeros for all weight classes except those above 
106,000 pounds is applied to the VMT master. 
5IJT�mMF�EPFT�OPU�OFFE�UP�CF�VQEBUFE�GPS�OFX�
studies unless the allocators are changed.

SeedData.txt

5IJT�mMF�DPOUBJOT�BO�JOJUJBM�HVFTT�BT�UP�UIF�
distribution of VMT by weight class, functional 
class, ownership, and number of axles. It does 
not need to be updated.

10. INPUTS WORKBOOK
This section provides a tab-by-tab explanation 
of the tabs in the input workbook. One input 
Excel workbook must be included in the 
scenario’s inputs folder (“HCAS Inputs 2015.
xlsx”)  for the processing of input data. The 
input workbook is read in when the HCAS model 
is run in Python. The majority of the required 
calculations and data tables are automatically 
updated when the yellow-shaded input cells are 
NPEJmFE�

After updating the data and assumptions in the 
input tabs, check that the named ranges in the 
)$"4�.PEFM�XPSLCPPL�BSF�EFmOFE�UP�JODMVEF�
the full range of input data. To view and change a 
named range, go to the Insert menu, and select 
the Name option. From the Name menu, select 
the %FmOF option. In the window that pops up, 
select the named range, and review and change 
(if necessary) the Refers to cell references.

SET UP BASE VMT

In the 2013 HCAS study, the Base VMT tab in 
the primary inputs workbook was developed 
using a supplemental Base VMT workbook. In 
the 2015 HCAS study, the Base VMT tab and 
the tabs that it links to it were consolidated into 
the main inputs workbook, “HCAS Inputs 2015.
xlsx”. The Base VMT tab is built using DMV VMT, 
MCTD VMT, Federal VMT, and Bus VMT tabs. 
For the 2015 HCAS model, the approach for 
calculating the base VMT was formalized with 
the intermediate calculations performed in 
other VMT tabs in the main inputs workbook. 
To the extent possible, this allows the user to 
see the steps from the raw, original data to the 
detailed base-year VMT table. The following 
is a tab-by-tab explanation of the data and 
calculations that build the Base VMT tab. Some 
tabs were already discussed in the section, 
Section 8, Input Data and Data Preparation.

MCTD VMT

The MCTD VMT tab contains calculations and 
EBUB�SFMBUFE�UP�nBU�GFF�7.5
�8.5�7.5
�BOE�
RUAF. The pre-processing steps for those data 
are described and illustrated in Section 8, Input 
Data and Data Preparation.
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Bus VMT

The Bus VMT tab contains transit bus VMT and 
school bus VMT.

Transit

The columns B through H in the Bus VMT tab 
provide estimates of transit bus VMT in Oregon. 
Transit VMT estimates developed in 2005 are 
updated by scaling the transit district VMT by 
the change in the VMT for the three largest 
transit districts in Oregon. 
Transit bus VMT is updated on the Transit VMT 
tab with VMT information from the three largest 
transit agencies in Oregon: Tri-Met, Lane Transit 
District, and Salem-Keizer Cherriots Transit 
District. To update this tab, the transit bus VMT 
by weight class for Tri-Met, Lane Transit District, 
and Salem-Keizer Transit District are collected 
for the base year (yellow-shaded input cells). The 
change in VMT for these three transit districts is 
used to adjust the 2005 transit VMT estimates. 

School Bus

The columns K and L in the Bus VMT tab 
contain the estimates of school bus VMT in 
Oregon. School bus VMT by weight class and 
fuel type from 1999 is the base VMT distribution 
for the school bus VMT estimates. The 
Department of Education (DOE) estimate of total 
school bus VMT for 2006 is used as the control 
total for updating the VMT. The 2006 school bus 
VMT is distributed across weight classes using 
the school bus VMT distribution from 1999. 
School bus registrations by fuel type (gasoline 
or diesel) from the DMV-Other table is applied 
to the 2006 school bus VMT to determine the 
fuel-type split for the school bus VMT. 

Federal VMT

In the 2015 HCAS, what was previously spread 
across three tabs (Federal, Federal Weight Class 
Spread and Federal Summary) in the 2013 
HCAS is consolidated into one tab, Federal VMT.

Federal

Paste the indicated table rows from the FHWA 
Highway Statistics (Table MV-7) and the GSA 
Federal Fleet Report into the yellow-shaded cells 
in the Federal table on the Federal VMT tab (see 
Figure 36 on the following page). The input data 
the Federal table are used with the Federal VMT 
Spread table to calculate the Federal Summary 
VMT table. It is important that the input data are 
pasted into the exact cells as indicated by the 
row and column headings because the cells 
are referenced in the VMT calculations at the 
bottom of the Federal VMT tab. The calculations 
at the bottom of the tab aggregate the various 
reported vehicle types and classes to calculate 
total federal VMT for buses, medium heavy 
trucks, and heavy trucks. 

Figure 35. Bus VMT
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Federal VMT Spread

The Federal VMT Spread table uses the share 
of VMT for school buses and transit buses 
(Bus VMT tab) by weight classes to spread the 
federal bus VMT across vehicle weight classes. 
Similarly, the State and Local Government (SLG) 
VMT are used to spread the federal heavy 
vehicle VMT across weight classes. This table 
essentially creates the shares or weights for 
each weight class, which are then applied to the 
federal VMT input from the Federal table.

All of the calculations on this tab are linked to 
other tabs that help develop the Base VMT tab. 
The user may check that the shares are properly 
calculated and applied to the federal VMT such 
that the total federal VMT is still equal to the VMT 
on the Federal VMT tab.

Federal Summary VMT

The Federal Summary VMT table sums the 
federal VMT by weight class from the Federal 
table and the Federal VMT Spread table. 

Federal VMT for basic vehicles is the sum of 
the basic VMT from the Federal table and the 
federal bus VMT from the Federal VMT Spread 
table. Federal VMT for vehicles 10,001 pounds 
and above are the federal bus and truck VMT 
from the Federal VMT Spread table. Federal 
Gas VMT is derived by applying the percent 
gasoline from the SLG vehicles to the Federal 
VMT; Federal Diesel VMT is total Federal VMT 
less Federal Gas VMT.

Figure 36. Federal

Figure 37. Federal VMT Spread

Figure 38. Federal Summary VMT
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BASE VMT 

The Base VMT tab contains the base-year VMT 
by weight class and vehicle tax class. The base-
year VMT are used in the model to calculate 
the model-year VMT. The base-year VMT are 
used to allocate costs and attribute revenues 
by vehicle tax and weight class. The Base VMT 
tab is built using the General, DMV VMT, MCTD 
VMT, Federal VMT, Bus VMT, and VMT Growth 
tabs.
The Base VMT tab adjusts the basic and 
medium-heavy VMT so that the total for 
these two weight groupings equals their 
corresponding VMT forecast from the ODOT 
Economic and Revenue Forecast (for the base 
year). The VMT estimates for the base year 
from the ODOT Transportation and Revenue 
forecast are pasted into the yellow-shaded 

cells to the right of the VMT table on the VMT 
Growth tab (see Figure 44 on page D25). The 
VMT estimates for the base year are the control 
totals for the basic vehicle and medium-heavy 
vehicle classes. The Base VMT and DMV VMT 
tabs both reference these control totals and use 
the medium vehicle control total to calculate the 
scaling factor used to adjust the medium-heavy 
VMT for each vehicle tax class. A more detailed 
discussion of the VMT Growth tab is provided 
later on in this section.
The VMT for the tax classes calculated 
separately (transit, school bus, etc.) are 
subtracted from the light-vehicle control total 
to determine the Private Passenger basic VMT. 
The medium-heavy vehicle VMT are scaled 
such that the total medium-heavy vehicle VMT 
equals the control total. The medium-heavy 

control total adjustment factor is applied to the 
VMT for medium-heavy vehicle classes (vehicles 
between 10,001 and 26,000 pounds). 
5IF�8.5�7.5�SFnFDU�UIF�8.5�7.5�SFQPSUFE�JO�
the WMT Collection Reports. The WMT VMT are 
adjusted to include an assumed WMT evasion 
factor. The WMT evasion factor9 adjusts the 
WMT VMT to account for the additional VMT not 
reported for WMT payments. The WMT evasion 
GBDUPS�JT�B�VTFS�TQFDJmFE�BTTVNQUJPO�MPDBUFE�PO�
the General tab in the Control table.
In the 2015 HCAS, all inputs that build the 
Base VMT tab are linked to it and the tab 
automatically updates. Similarly, a number of 
other tabs reference the Base VMT tab and 
also update automatically (e.g., development of 
growth factors on the VMT Growth tab for weight 
classes 26,001 to 104,001 pounds). 

Figure 39. Base VMT

9 WMT evasion factor is calculated as one divided by one minus the WMT evasion percent (1/(1-WMT Evasion).
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GENERAL 

Control

Enter the biennium study period and the bond 
factor in the Control table.
5P�VQEBUF�UIF�TUVEZ�CJFOOJVN
�FOUFS�UIF�mSTU�
year of the biennium in the yellow-shaded cell 
next to the “Study biennium” cell. The biennium 
start year should be the calendar year for the 
mSTU�ZFBS�PG�UIF�CJFOOJVN�

Enter the bond factor in the yellow-shaded 
cell next to the bond factor label. The bond 
factor can be calculated by using Excel’s PMT 
function. The bond factor should be the share of 
payments on bond expenditures in this biennium 
paid in this biennium.
The Excel PMT function calculates the bond 
loan payment based on the assumptions of 
constant repayment periods and a constant 
interest rate. In the 2015 HCAS and previous 
studies, the bond factor has been calculated 
using a repayment period of 20 years and an 
interest rate of 5 percent. The bond factor is used 
in the model to calculate the portion of bond 
expenditures allocated to the current study. 
Assumptions located in the bottom of the portion 
of the Control�UBCMF�JODMVEF�VTFS�TQFDJmFE�
assumptions for the gas, diesel, and WMT 
avoidance or evasion rates; the percent of 
basic VMT by diesel-fueled vehicles; the RUAF 
registration revenue allocation; empty log truck 
miles and weight; and the percentage of taxed 
gallons that are diesel.
The gas tax avoidance rate and the diesel tax 
avoidance/evasion rate are both expressed as 
the percent of total taxable VMT that avoids the 

gas tax by purchasing fuel out-of-state. The 
avoidance/evasion rates are applied to their 
respective gas and diesel VMT to calculate 
gas and diesel tax revenues. Change these 
assumptions by entering a percentage in the 
yellow-shaded evasion cells.
Similarly, the WMT evasion rate is expressed as 
the percent of total WMT VMT that evades the 
WMT. The WMT evasion rate is applied to WMT 
vehicle class VMT to calculate WMT revenues. 
The WMT evasion rate is also used to adjust the 
WMT base VMT in the Base VMT tab because 
the base VMT data are calculated from the WMT 
tax collection reports. Change the WMT evasion 
rate by entering a percentage in the yellow-
shaded “WMT Evasion” cell.

The percent of basic VMT by diesel-powered 
vehicles is used to split basic vehicle VMT into 
gasoline-powered VMT and diesel-powered 
VMT for the calculation of gasoline and diesel 
tax revenues. Change the assumption by 
entering a percentage in the yellow-shaded 
“Basic Diesel” cell.
RUAF vehicles are credited with a portion of the 
heavy vehicle registration revenues using the 
36"'�SFHJTUSBUJPO�BTTVNQUJPOT��5IF�mSTU�36"'�
registration assumption is the RUAF Registration 
Adjustment in dollars per mile. This assumption 
is the registration revenue dollars per RUAF mile 
credited to the RUAF vehicles class. The next 
three RUAF registration assumptions allocate 
the RUAF registration revenue across three 
RUAF vehicle weight groups by specifying the 
portion of RUAF vehicles, which register at 

Figure 40. Control
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three different registration weight classes. RUAF 
Reg. from 78,001, RUAF Reg. from 96,001, and 
RUAF Reg. from 104,001 must be entered as 
percentages in the yellow-shaded cells. The 
total of these three assumptions must equal 100 
percent.
Two assumptions are used to adjust the 
log truck VMT for the “as if” WMT revenue 
calculations. The “Log truck miles empty” 
BTTVNQUJPO�TQFDJmFT�UIF�QFSDFOU�PG�MPH�USVDL�
VMT without a load (empty), and the “Empty log 
truck declared weight” is the weight class the 
empty log truck VMT are assigned (enter a valid 
HCAS vehicle weight class). Log truck VMT in 
UIF�nBU�GFF�SFQPSUT�TIPVME�CF�SFQPSUFE�VTJOH�UIF�
loaded weight. Since log haulers are allowed to 
use a lower declared weight when their trailer is 
empty and stowed above the tractor unit, the log 
truck VMT must be adjusted to take into account 
the empty VMT at the lower weight class for 
calculation of the as-if WMT tax revenues.

Gas and Diesel

The Gas and Diesel table uses VMT from the 
Base VMT tab and rates from the VMT Growth 
tab to determine VMT in the model year for 
gas and diesel vehicles. The VMT and user-
TQFDJmFE�BTTVNQUJPOT�BSF�VTFE�UP�EFUFSNJOF�
the implied gallons and implied MPG for basic 
and non-basic vehicle classes.
The middle portion of the table is the average 
annual gas and diesel tax revenues. Gas tax 
revenues and diesel tax revenues from the 
Revenue Forecast tab are added and divided 
by two to calculate the average annual revenue 
(“Total” column). This is then allocated between 
basic and non-basic and divided by the gas/
diesel tax rate per gallon to calculate the total 
implied gallons.
Once the base VMT, VMT growth rates, and 
revenue totals have been updated, adjust the 
yellow-shaded assumptions until the green-
highlighted implied MPG are reasonable for their 
corresponding vehicle class. Reasonable MPG 

is about 20 for basic vehicles and about 10 for 
non-basic vehicles, with the gas MPG higher 
than the diesel MPG.
Using VMT by weight class from the Base VMT 
tab and MPG assumptions by weight class 
from the MPG tab, the “Percent of taxed gallons 
that are basic” is equal to the taxed gallons for 
vehicles under 10,000 pounds divided by the 
total taxed gallons.
The yellow-shaded assumptions are percent of 
basic gallons that are diesel and percent of RV 
gallons that are diesel. The user should adjust 
UIFTF�BTTVNQUJPOT�VTJOH�UIF�WBMVFT�TQFDJmFE�JO�
the previous study as starting points.

 ඵ The “Percent of basic gallons that are diesel” 
is entered as a percent. A reasonable range 
for this assumption is between 5 and 8 
percent.10

 ඵ The “Percent of RV gallons that are diesel” 
is entered as a percent. A reasonable range 
for this assumption is between 30 and 60 
percent.10

Bridge Splits 

The Bridge Splits table (see Figure 42 on the 
following page) contains the split of the bridge 
costs for the incremental allocation of bridge 
project expenditures. The available bridge types 
BOE�UIF�CSJEHF�SFDMBTTJmDBUJPO�XPSL�UZQFT�BSF�
listed on the Codes tab.
Work types 60 through 65 are designated 
CSJEHF�SFDMBTTJmDBUJPO�DPEFT�GPS�TQMJUUJOH�UIF�
bridge project expenditures. Expenditures 
entered for bridge projects work types (work 
types 13, 14, 15, 16, 19, or 68) in the Project 
Costs UBC�BSF�SFDMBTTJmFE�VTJOH�UIFJS�CSJEHF�

Figure 41. Gas and Diesel

10/�i�À>�}iÃ�v�À�Ì�iÃi�ÕÃiÀ�Ã«iV�wi`�À>ÌiÃ�>Ài����Þ�}Õ�`i���iÃÆ�Ì�i��L�iVÌ�Ûi�Ã��Õ�`�Li�Ài>Ã��>L�i��*��iÃÌ��>ÌiÃ°
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type and work type into work types 60 through 
65. This bridge splits are used by the model for 
the incremental bridge cost allocation approach 
used in the study. The user may adjust the share 
for each bridge type and work type, such that 
the sum of the shares by bridge type equals one.

Studded Tires

The Studded Tires table contains the state and 
local studded tire-related expenditures. A 2014 
review of studded tires in Oregon by ODOT 
provided projected studded tire expenditures 
for state roads.11 The 2015 HCAS uses the same 
distribution by work type as the 2013 HCAS.
Local studded tire costs are estimated from the 
state studded tire costs using the share of basic 
VMT on local roads compared to basic VMT 
on state roads. The “Speed-Adjusted Local to 

State Basic VMT on Urban Principal Arterials 
and Above” is applied to the state studded tire 
expenditures to calculate the local expenditures 
for each studded tire-related work type. The 
speed-adjusted local to state basic VMT should 
not change much between studies. 

VMT GROWTH

The VMT Growth tab has VMT controls (base-
year and model-year VMT) and VMT growth by 
vehicle class (light, medium, heavy) and then 
detailed growth rates and growth factors by 
weight class. 
The VMT growth rates are calculated from the 
change in VMT from the base year to the model 
year in the ODOT Economic and Revenue 
Forecast. To update the growth rates, paste the 

ODOT Economic and Revenue Forecast VMT 
by vehicle class (light, medium, heavy) into 
the yellow-shaded cells in the table displayed 
in Figure 44 so that the base year and model 
year match the Base Year and Model Year 
columns. The compound VMT growth rates are 
automatically calculated for light, medium, and 
heavy vehicle classes. 
VMT growth rates by weight class for the basic 
and medium vehicle classes as well as weight 
classes over 106,001 pounds (heavy) are set 
equal to their calculated compound vehicle class 
growth rates. 
For weight classes between 26,001 and 
104,001, growth factors are developed such that 
variation across heavy weight classes exists. 
The heavy vehicle growth rates for these weight 
classes are automatically adjusted such that the 
total heavy vehicle VMT growth rate matches 
the target VMT growth rate, but variation still 
exists across the weight classes within the 
heavy vehicles. Using the distribution of VMT 
from 2011, base-year VMT and model-year VMT, 
growth factors are automatically developed 
for weight classes between 26,001 to 104,001 
pounds (see Figure 45). 
4NBMM�NPEJmDBUJPOT�JO�UIF�7.5�HSPXUI�SBUFT�GPS�
the weight classes from 78,001 and 104,001 
pounds will have the greatest impact on the total 
heavy vehicle group VMT growth rate since a 
majority of the heavy vehicle VMT are in these 
two weight classes.
The VMT growth rates by weight class are 
applied to the base-year VMT data to calculate 
the model-year VMT. 

Figure 42. Bridge 
Splits

Figure 43. Studded Tires

Figure 44. Oregon Transportation Economic and Revenue Forecast

11 The projected expenditures for the study biennium include half of the projected expenditures for 2015 and 2017 and the all of the projected expenditures for 2016.
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VMT BY FC

The VMT by FC tab calculates VMT by functional system and ownership, 
which is used in the model with the Base VMT and VMT Growth input tabs.
Two data sources are used to update the input on this tab: Oregon’s 
Highway Performance Monitoring System (HPMS) submission data and 
data from the annual Federal Highway Administration (FHWA) Highway 
Statistics report.
The Oregon HPMS submission data corresponding to the base year are 
pre-processed outside of the HCAS model. The summary table of VMT by 
functional system and ownership is pasted into the yellow-shaded cells in 
the table at the top of the VMT by FC tab (see Figure 46).
The second data source needed to update the VMT by FC tab is the 
Oregon information from the FHWA Highway Statistics Report Table VM-2. 
Paste the Oregon row from Table VM-2 into the yellow-shaded cells in the 
middle row of the tab (see Figure 47).
The input data are combined into a single table of VMT by functional 
system and ownership at the bottom right of the tab. This table is then used 
to create the column of VMT by facility class located at the bottom left of 
the tab.

NON-PROJECT COSTS

The Non-Project Costs tab (see Figure 48 on the following page) contains 
the administrative and non-project-related costs by funding source. The 
non-project costs are allocated to the vehicle weight classes in the model 
cost allocation calculations. The Non-Project Costs tab includes the DMV 
and Motor Carrier collection costs, ROW costs, and PE costs. Non-project 
NBJOUFOBODF�DPTUT�BSF�CSPLFO�PVU�CZ�UIFJS�TQFDJmD�NBJOUFOBODF�XPSL�
category. The data for the Non-Project Costs tab are based on ODOT’s 
proposed budget. ODOT staff complete a worksheet with the same 
format as the tables of the Non-Project Costs tab. When pasting the data 
into the tables, it is important that the row and column headings match 
exactly because the non-project cost entries at the bottom of the tab are 
referenced by work type to the input data.

Figure 45. Development of VMT Growth Rates for Heavy Vehicles 
(26,001 to 104,001 pounds)

Figure 46. VMT by FC Ownership

Figure 47. Oregon VMT from Highway Statistics: Rural and Urban



Appendix d: Model User GUide  |  d27

inpUts workbook 

LOCAL COSTS

The Local Costs tab contains the local agency expenditures by project 
work type, facility class, and bridge type. The Local Roads and Streets 
Survey (LRSS) receipts and disbursements data are used to update the 
Local Costs tab. The LRSS data should be pasted in the yellow-shaded 
cells on the Local Costs tab. Make sure that the LRSS data are pasted 
JOUP�UIF�DPSSFDU�SPXT�CFDBVTF�UIF�DBMDVMBUJPOT�SFGFS�UP�TQFDJmD�DFMMT�GPS�UIF�
different expenditure types.
Once the LRSS data are pasted into the Local Costs tab, calculations are 
performed to remove the non-fungible local revenue sources from the 
expenditures and then sum the remaining expenditures by HCAS work 
type. The Local Costs tab calculations automatically update the local costs 
table at the bottom of the Local Costs tab. 

PROJECT COSTS

The Project Costs tab contains the 
project costs for the biennium, which 
are allocated to vehicle classes in 
the cost allocation procedure in the 
model.
Project expenditures are broken out 
by their funding source, work type, 
and bridge type (if applicable). Only 
one functional system is assigned to 
the project, but the project may have 
up to four funding sources (federal, 
state, local, bond), three work types 
(see work type codes on the Codes 

tab), and three bridge types, which correspond to the work types (bridge 
types are also listed on the Codes tab). Thus, a single project may be listed 
multiple times in the Project Costs tab, once for each possible funding 
source, work type, and bridge type combination. The user may change the 
Project Costs input data by pasting project expenditures into the rows. The 
model ignores entries in the Key Number column and stops reading data at 
UIF�mSTU�FNQUZ�SPX
�TP�CF�TVSF�FMJNJOBUF�TQBDFT�CFUXFFO�FOUSJFT�

Figure 48. Non-Project Costs

Figure 49. Local Costs
Figure 50. Project Costs
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REVENUE FORECAST

The ODOT Revenue Forecast (total revenue 
dollars) by revenue source for the study period 
should be pasted into the yellow-shaded cells 
on the Revenue Forecast tab. The ODOT 
Revenue Forecast is provided by the Financial 
and Economics Analysis Unit of the ODOT 
Financial Services Branch. Make sure the row 
and column headings in the tab correspond to 
the new data when pasting the new revenue 

forecast into the yellow-shaded cells because 
the revenues by summary revenue source will 
automatically calculate the revenue control totals 
in the left-most summary table of the Revenue 
Forecast tab. The revenue control totals are 
used to attribute revenues to the vehicle classes. 
The Registration Fee revenues and the Other 
MC revenue totals are set equal to the control 
totals in the revenue attribution calculations.

RATES

The Rates tab contains revenue instrument rates 
(tax rates and fees) that are used in the revenue 
attribution calculations along with other revenue 
inputs in the Revenue Forecast (revenue control 
totals) and General (evasion rates, etc.) tabs.
The tax and fee rates for the revenue 
instruments are located in the Rates tab. Each of 
the revenue rates is used with its corresponding 
vehicle tax class VMT to calculate or attribute 
revenues to the vehicle classes. The current 
law rates can be found in the Revised Oregon 
Statutes or obtained from ODOT publications.
The gas and diesel tax rates are entered as 
dollars per gallon. The VMT tax, WMT tax, and 
RUAF are entered as dollars per mile. Oregon 

does not currently have a VMT tax so rates are 
entered as zero for this instrument. The WMT 
tax and RUAF will vary by weight class and 
should be entered following the WMT tables or 
by calculating the weight class rate using the 
mid-point weight for the weight class.
Registration fees are entered as dollars per year. 
Divide the two-year registration fee by two to 
annualize the registration fee. The Normal Reg is 
the passenger vehicle registration fee for basic 
vehicles. The Heavy Vehicle Registration Fee 
table is for vehicles 10,001 pounds and greater. 
Public vehicles are required to pay a one-time 
registration fee of $2. The E-Plate Reg fee is set 
to $0.40 per year, using the assumption that 
each public vehicle has a 5-year service life.
The title fee is entered as dollars per transaction. 
The light vehicle title fee is used for weight 
classes 24,001 pounds and under, and the 
heavy vehicle title fee is used for weight classes 
26,001 pounds and greater.
5IF�BOOVBM�nBU�GFF�SBUFT�QFS�����QPVOET�BSF�
converted to monthly rates for each weight class 
by dividing by 12 (months per year) and using 
the mid-point of the weight category to calculate 
the rate for the weight class.

Figure 51. Revenue Forecast

Figure 52. Rates
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MPG

There are two MPG tabs (one in the inputs 
workbook and one in the outputs workbook) 
that contain initial assumed MPG (input) and 
adjusted MPG (output) by weight class.
In the inputs workbook, the assumed MPG 
values in the yellow-shaded cells were derived 
from a regression analysis of the Vehicle 
Inventory and Use Statistics (VIUS) 2002 data 
(U.S. Census Bureau). VIUS data collection was 
discontinued after 2002. The MPG assumptions 
by weight class can be updated when better 
information or data on MPG by weight class 
become available; no standardized method for 
updating this tab has been developed. 
The assumed MPG are used in the initial 
allocation of fuel tax revenues by weight class 
in the model (see columns A and B in Figure 
53). Gasoline and diesel fuel tax revenues are 
attributed separately because the model allows 
for different tax rates and different evasion/
avoidance assumptions for the two fuel types. 
VMT by fuel type and weight class for fuel-tax 
paying vehicles are assembled and adjusted 
for evasion/avoidance. A preliminary attribution 
is made by dividing the adjusted VMT in each 

combination of weight class and fuel type by the 
assumed miles per gallon for that weight class 
from the MPG tab and multiplying the resulting 
number of gallons by the per-gallon rate for that 
fuel type. The attribution to vehicles between 
10,001 and 26,000 pounds is then adjusted to 
bring those weight classes, as a group, to equity 
(before considering subsidies). The revenue 
attributed to basic vehicles is adjusted so that 
the total revenue attributed equals the forecast 
revenues from the budget. The implied miles 
per gallon after adjustment for each weight 
class is calculated and saved in MPG tab in the 
outputs workbook where it may be examined for 
reasonableness (see columns D and E in Figure 
53). Adjusted MPG is also a set of MPG values 
(by weight class) adjusted to account for the 
wide variation in VMT for 10,000-26,000-pound 
vehicles. The reasons for using this approach 
are detailed in Issue Paper 6 of the 2007 HCAS.

POLICY

The Policy tab contains the allocator or 
allocators applied to each work type. The user 
may change the yellow-shaded cells in the work 
type-allocator table for the allocator name and 

the allocator share for each work type. Available 
allocators are listed to the right of the main table. 
Note that all allocators must be entered exactly 
as shown (spaces, spelling, etc.) for the model 
to function properly; the user should copy and 
paste allocator names into the  yellow-shaded 
allocator name columns to avoid errors.
The user may enter the allocator share (a 
percent value between 0 and 100 percent) 
GPS�UIF�mSTU�BMMPDBUPS��UIF�QFSDFOUBHF�GPS�B�
second allocator is automatically calculated 
as 100 percent minus the percentage for the 
mSTU�BMMPDBUPS��%P�OPU�DIBOHF�UIJT��UIF�BMMPDBUPS�
percentages must add to exactly 100 percent.
The Preliminary and Construction Engineering 
and Right of Way allocators are updated 
using the calculations from the supplemental 
Split PE and ROW workbook. Pavement work 
type allocators are from the pavement factors 
developed by RD Mingo and Associates.

CODES

The Codes tab has Summary Work Types (SWT) 
and the Summary Weight Class lookup tables 
which are used by the model to aggregate the 
costs to allocate and allocated costs.

Figure 54. Policy Figure 55. CodesFigure 53. Initial and Adjusted MPG
Inputs Workbook Outputs Workbook
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11. OUTPUT FILES
"GUFS�UIF�VTFS�IBT�mOJTIFE�VQEBUJOH�UIF�JOQVUT�XPSLCPPL�GPS�UIFJS�TDFOBSJP
�
the user must save the workbook in the inputs�GPMEFS�BT�TQFDJmFE�FBSMJFS�JO�
this guide (see Section 4, Initial Model Setup and Section 6, Set Up a New 
Scenario). After the user has set up a new scenario, the user must run the 
scenario through the HCAS Python model. Steps to run the HCAS Python 
model are outlined in Section 7, Run the HCAS Python Model.
0ODF�UIF�)$"4�1ZUIPO�NPEFM�IBT�mOJTIFE�SVOOJOH
�UIF�VTFS�NBZ�PQFO�UIF�
scenario’s outputs folder and open the outputs workbook that will have the 
TDFOBSJP�T�OBNF�JO�JUT�mMFOBNF�	F�H�
�i)$"4�0VUQVUT������4DFOBSJP���YMTYw
��
The outputs workbook will have detailed and summary data on the VMT 
analysis, allocated costs, and attributed revenues from the model. There are 
BMTP�EFUBJMFE�UFYU�PVUQVU�mMFT�UIBU�BSF�TBWFE�JO�UIF�txt_2015 folder.

AUDITING
Recalculating the model and saving the outputs should take a few minutes. 
Once the model results have been recalculated there are several checks 
that can be performed to audit the model calculations. After the model has 
successfully completed, review the model results to check that the VMT, 
cost allocation, and revenue attribution in the output tabs are reasonable.
The following are general checks that can be performed to audit the model 
output:
Check that the costs to allocate (the non-project costs, project costs, 
and local costs data entered into the model by the user) are equal to the 
allocated costs from the model. If costs to allocate are different from the 
allocated costs, go back to the non-project costs, project costs, and local 
costs tabs to check that all costs were entered with valid work types, 
funding sources, functional systems, and bridge types.
Check the reasonableness of the adjusted MPG rates compared to the 
initial assumed MPG by weight class on the MPG tab in the outputs 
workbook.
Check to see if any pavement factors are listed as missing by reviewing 
the MissingPavementFactors.log�mMF�JO�UIF�txt_2015 folder. If the 
MissingPavementFactors.log�mMF�EPFT�IBWF�NJTTJOH�QBWFNFOU�GBDUPST�
MJTUFE
�DIFDL�UIF�QBWFNFOU�GBDUPST�JOQVU�mMF�

Attributed Revenues for Registration fees and Other MC in the Attributed 
Revenues tab in the outputs workbook should equal their control totals from 
the Revenue Forecast tab in the inputs workbook.

OUTPUT WORKBOOK TABS
Running the HCAS Python model will produce a new outputs workbook 
with model outputs and summary results.

Model VMT

The Model VMT tab contains the projected VMT  in the forecast year by 
vehicle weight class and vehicle tax class. This table is analogous to the 
table in the Base VMT input tab but for the model year. The VMT growth 
rates are applied to the Base VMT to produce the Model VMT output.

Costs to Allocate by SWT

The Costs to Allocate by SWT tab (see Figure 57 on the following page) 
displays a summary table of the input data in the Project Costs, Non-Project 
Costs, and Local Costs tabs by summary work type. While the model 
combines the cost input data from the three tabs from the inputs workbook 
to produce this summary table, no other calculations are performed on 
the input data to produce the Costs to Allocate by SWT tab. The tabulated 
costs from all funding sources on the Costs to Allocate by SWT tab are 
compared with the output on the Allocated Costs by SWT tab to ensure that 
all input costs are allocated in the model calculations. The Costs to Allocate 
by SWT�UBC�JT�BMTP�VTFE�UP�DSFBUF�FYIJCJUT�JO�UIF�mOBM�)$"4�SFQPSU��

Figure 56. Model VMT
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Allocated Costs by SWT

The Allocated Costs by SWT tab displays the model output of the allocated 
costs by summary work type, funding source, and summary weight class. 
The allocated costs on this tab are the same allocated costs displayed in 
the Allocated Costs�UBC�BOE�JO�UIF�"MMPDBUFE�$PTU�PVUQVU�UFYU�mMFT��8IFSFBT�
the Allocated Costs tab contains the allocated costs for every weight class, 
the Allocated Costs by SWT tab has a summary table to create exhibits in 
UIF�mOBM�)$"4�SFQPSU��

Allocated Costs 

The Allocated Costs tab displays the costs allocated in the model for 
each funding source to each weight class and axle class. This tab does 
not contain any information on the work types of the allocated costs. The 
output on the Allocated Costs tab is used in the Equity and Summary tabs 
to determine cost responsibility by weight class and user groups. 

Attributed Revenues

The Attributed Revenues tab displays the attributed user fees by major 
revenue source for each weight and axle class. The revenue totals are 
calculated in the Attribute Revenues calculations in the model. The output 
on the Attributed Revenues tab is used in the Equity tab and Summary tab 
to determine annual user fees and share of revenues for each vehicle class.

MPG

The MPG tab in the outputs workbook is discussed in the previous section 
on page D29 and illustrated in Figure 53.

Figure 57. Costs to Allocate by SWT

Figure 58. Allocated Costs by SWT

Figure 59. Allocated Costs
Figure 60. Attributed Revenues
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SUMMARY WORKBOOK TABS
The Equity and Summary tabs summarize the model output tabs, 
displaying summary results and equity ratios. These tabs reference the 
model output tabs and do not require any user input.

Equity

The Equity tab contains the Annual VMT, Annual Cost Responsibility, 
Annual User Fees, and Subsidy and Equity Ratios for each 2,000-pound 
weight class. The VMT, Cost Responsibility, and User Fee Revenues are 
shown for All Vehicles and for Full-Fee Vehicles. 
Full-Fee Costs are calculated by scaling total Cost Responsibility by the 
ratio of full-fee VMT to total VMT. The Full-Fee Scaled Equity Ratio is the 
ratio of the share of full-fee cost responsibility to the full-fee user fee share.

Summary

The Summary tab summarizes the model results for the major vehicle weight 
classes. The Annual VMT, Annual Cost Responsibility, and Annual User 
Fees are linked to the Equity tab. The VMT, Cost Responsibility and User 
Fee shares and the equity ratios are also located on the Summary tab.
The Summary tab calculates the different Scaled Equity Ratios as follows:

 ඵ All: Ratio of the share of All User Fees to the share of all State, Federal, 
and Local Cost Responsibilities.

 ඵ Full-Fee: Ratio of the share of Full-Fee User Fees to the share of Full-Fee 
Cost Responsibility.

OUTPUT TEXT FILES

Allocated Costs

5IF�GPMMPXJOH�BMMPDBUFE�DPTUT�UFYU�mMFT�BSF�HFOFSBUFE�XJUI�FBDI�NPEFM�SVO��

 ඵ AllocatedCosts_bond.txt 
 ඵ AllocatedCosts_federal.txt 
 ඵ AllocatedCosts_state.txt 
 ඵ AllocatedCosts_local-federal.txt 
 ඵ AllocatedCosts_local-state.txt 
 ඵ AllocatedCosts_local-other.txt 
 ඵ AllocatedCosts_other.txt

'PS�FBDI�GVOEJOH�TPVSDF
�UIF�UFYU�mMF�DPOUBJOT�BMMPDBUFE�DPTUT�CZ�XPSL�
UZQF�GPS�FBDI�WFIJDMF�XFJHIU�BOE�BYMF�DMBTT��5IF�TJ[F�PG�UIFTF�mMFT�SFRVJSFT�
UIBU�PVUQVU�UFYU�mMFT�CF�HFOFSBUFE�JOTUFBE�PG�JODMVEJOH�UIJT�EJTBHHSFHBUFE�
output as tabs in the outputs workbook. Since there are just over 100 
different weight and axle classes and more than 100 work types, each of 
UIFTF�TFWFO�UFYU�mMFT�DPVME�DPOUBJO�VQ�UP�SPVHIMZ���
����SFDPSET�

The format of the AllocatedCosts�UFYU�mMFT�JT�UIF�TBNF�GPS�BMM�GVOEJOH�
TPVSDFT��5IF�DPMVNOT�JO�UIF�mMFT�BSF��GVOEJOH
�XPSL�UZQF
�XFJHIU�DMBTT�
(WC), axles, and dollars.
Since allocated costs by funding source are summarized in the Allocated 
Costs by SWT tab in the outputs workbook, the AllocatedCosts�UFYU�mMFT�BSF�
only required when the user is interested in looking at allocated costs for a 
QBSUJDVMBS�XPSL�UZQF�PS�TQFDJmD�XFJHIU�BOE�BYMF�DMBTT�

Figure 61. Equity

Figure 62. Summary
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Bonds2015-2017.txt

Bond expenditures allocated during the 2015-2017 study. It is important 
UP�LFFQ�UIF�CPOE�BMMPDBUJPO�PVUQVU�mMF�CFDBVTF�UIJT�mMF�CFDPNFT�BO�JOQVU�
mMF�GPS�GVUVSF�TUVEJFT��3VOOJOH�UIF������NPEFM�HFOFSBUFT�UIF�CPOE�mMF�GPS�
2015-2017 that will be used in the 2017 HCAS study, along with the prior 
CPOE�mMFT�GSPN�UIF�QSFWJPVT�UISFF�TUVEJFT�

DeclaredPaveFactors.txt

The DeclaredPaveFactors.txt mMF�DPOUBJOT�UIF�QBWFNFOU�GBDUPST�CZ�
declared operating weight.

FlatFeeReport.txt

FlatFeeReport.txt DPOUBJOT�B�TVNNBSZ�PG�UIF�nBU�GFF�SFWFOVFT�BOE�BT�JG�
SFWFOVFT�GPS�FBDI�nBU�GFF�DPNNPEJUZ�CZ�XFJHIU�DMBTT�BOE�BYMF�DMBTT�

MissingPavementFactors.log

MissingPavementFactors.log�JT�BO�PVUQVU�mMF�UIBU�XJMM�MJTU�BOZ�NJTTJOH�
QBWFNFOU�GBDUPST��5IJT�mMF�TIPVME�CF�DIFDLFE�EVSJOH�UIF�BVEJUJOH�PG�UIF�
NPEFM�SVO��*G�UIJT�mMF�MJTUT�NJTTJOH�QBWFNFOU�GBDUPST
�UIF�XFJHIU�DMBTTFT�BOE�
QBWFNFOU�GBDUPS�JOQVU�mMF�TIPVME�CF�DIFDLFE�GPS�DPNQMFUFOFTT�

SubsidiesbyVehClass.txt

SubsidiesbyVehClass.txt�JT�BO�PVUQVU�mMF�UIBU�DPOUBJOT�UIF�DBMDVMBUFE�
subsidies by weight class and axle class.

VMTMaster.txt

The VMTMaster.txt�mMF�DPOUBJOT�UIF�NPTU�EJTBHHSFHBUFE�PVUQVU�PG�UIF�
calculated VMT. VMT are reported for each facility class by ownership, 
XFJHIU�DMBTT
�BOE�BYMF�DMBTT��5IJT�mMF�JT�VTFE�UP�SFQPSU�UIF�7.5�CZ�DPVOUZ�
and city ownership.

12. POLICY ANALYSIS OF ALTERNATIVE 
RATES
The HCAS model includes the option to analyze changes in revenue 
instrument taxes or fees. The Alternative Rate Analysis is an optional 
BOBMZTJT��JG�BMUFSOBUJWF�SBUFT�IBWF�OPU�CFFO�TQFDJmFE�JO�UIF�NPEFM
�UIF�VTFS�
should ignore the alternative rate analysis output tabs. This section 

provides an explanation of the alternative rate analysis, a detailed 
description of the revenue instruments and three alternative rate case 
studies to illustrate the alternative rate analysis. 
The Alternative Rate Analysis allows the user to estimate the effects of 
different road user tax rates and fees by entering the alternative rates in the 
Alt. Rates�UBC�BOE�SFSVOOJOH�UIF�1ZUIPO�mMF
�)$"4.PEVMF�QZ��*O�UIF�NPEFM�
calculations, the program calibrates the model to the rates and control 
totals in the Rates and Revenue Forecast input tabs, and then evaluates the 
FGGFDU�PG�UIF�NPEJmFE�SBUFT�TQFDJmFE�CZ�UIF�VTFS�JO�UIF�Alt. Rates input tab. 
The model reports the output from the current rates and alternative rates 
analyses in separate output tabs.
The HCAS model compares the share of costs for each vehicle class to 
their share of revenues to calculate the equity ratios. Altering the tax rates 
does not affect the allocation of costs to user groups.
The HCAS model does not contain any travel demand price elasticities, 
thus changing the use-related tax rates does not affect the underlying VMT 
VTFE�JO�UIF�NPEFM��/PS�EPFT�DIBOHJOH�UIF�mYFE�DPTUT�BTTPDJBUFE�XJUI�
owning a vehicle alter the assumed vehicle registrations or vehicle miles 
traveled.
The process for conducting an alternative rate analysis is straightforward. 
The general procedure is to: 

 ඵ Enter the alternative rates in the Alt. Rates tab in the inputs workbook 
and re-save the inputs workbook.

 ඵ Run HCASModule.py (see Section 7, Run the HCAS Python Model).

 ඵ View the alternative rate results on the Alt. Attributed Revenues, Alt. 
Equity, and Alt. Summary tabs in the outputs workbook.

ALTERNATIVE RATES INPUT TABS

Alt. Rates

The Alt. Rates tab in the inputs workbook contains the revenue instrument 
tax rates for gas, diesel, VMT, WMT, and registration fees, the RUAF and 
nBU�GFF�NPOUIMZ�SBUFT
�BOE�7.5�QFS�NPOUI�BOE�BYMF�TIBSFT��5IF�TFUVQ�PG�
this tab is the same as the Rates tab (see Figure 52 on page D28). 
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Revenue Instruments

*O�0SFHPO�T�DVSSFOU�IJHIXBZ�mOBODF�TZTUFN
�WFIJDMFT�VOEFS���
����QPVOET�
pay registration fees and the gas or diesel tax, and vehicles over 26,000 
pounds pay registration fees and a weight mile tax (WMT). 
Other special vehicles classes pay the following combination of use-related 
taxes and registration fees:

 ඵ $IBSJUBCMF�OPO�QSPmU�WFIJDMFT��QBZ�UIF�DIBSJUBCMF�OPO�QSPmU�SFHJTUSBUJPO�
and gas or diesel tax.

 ඵ E-Plate (publicly owned) vehicles: pay the E-Plate registration fee.

 ඵ 5PX�USVDLT��5PX�5SVDL�3FHJTUSBUJPO�'FF�	FYDMVEFT�5PX�5SVDL�$FSUJmDBUF�
Cost), and gas or diesel tax. Tow trucks under 26,000 pounds have their 
own registration fee schedule; tow trucks over 26,000 pounds register 
with the MCTD and follow the normal heavy vehicle registration fee 
schedule.

 ඵ Farm vehicles: Farm vehicles have their own Farm Registration Fee 
Schedule and pay the gas or diesel tax (farm vehicles do not pay the 
weight-mile tax).

 ඵ Flat fee vehicles: Carriers hauling logs, sand and gravel, or wood chips 
IBWF�UIF�PQUJPO�PG�QBZJOH�B�nBU�NPOUIMZ�GFF�CBTFE�PO�WFIJDMF�XFJHIU�
instead of the weight mile tax. Flat fee vehicles are registered using 
the Motor Carrier Division registration schedule for tractors, trucks, and 
buses (normal registration fees).

 ඵ Road user assessment fee (RUAF) vehicles: Vehicles operating with 
single-trip permits at a gross weight above 98,000 pounds pay a RUAF 
of 5.7 cents per equivalent single-axle load for the loaded portion of 
their trip and pay a WMT tax for the unloaded portion. These vehicles 
pay regular registration fees according to their normally declared weight.

 ඵ Title fees are one-time fees for new vehicles and title transfers.
Tax rates for each of the unique revenue instruments can be copied from 
the Rates tab into the Alt. Rates�UBC�BOE�UIFO�NPEJmFE�CZ�UIF�VTFS��

Gas Tax: Dollars per Gallon

5IF�HBT�UBY�SBUF�TQFDJmFE�JO�UIF�Alt Rates tab is applied to the imputed 
gallons of taxed gasoline, which is calculated in the model as the gas tax 
VMT divided the adjusted MPG.
The gas tax VMT is the sum of the VMT from the following vehicle classes: 
Gasoline-fueled Basic cars (car VMT minus the portion of basic car minus 
the assumed diesel share of basic VMT), Gas Commercial (GasCOMM) 
VMT, Gas Tow Trucks (GasTow) VMT, GasFarm VMT, GasCN VMT, 
GasSLG, GasFed, and GasSchool.
The total gasoline VMT is adjusted by the gas tax avoidance assumption 
to determine the total taxed gasoline VMT. The gas tax evasion factor is an 
BTTVNQUJPO�TQFDJmFE�JO�UIF�General tab.
Key assumptions and data used in the calculation of the gas tax revenues 
are the percent of basic VMT by diesel-powered vehicles, the gas tax 
avoidance rate, MPG, VMT and the gasoline tax rates.
The adjusted MPG is calculated by fuel type for each weight class and 
used in the revenue attribution for the HCAS model is also used in the 
alternative rate revenue attribution. Thus the revenues from an increase (or 
decrease) in the gas tax rates is adjusted appropriately so that the gas tax 
SFWFOVFT�GSPN�FBDI�WFIJDMF�XFJHIU�DMBTT�SFnFDU�UIFJS�BEKVTUFE�.1(�BOE�UIF�
TQFDJmFE�BMUFSOBUJWF�HBT�UBY�SBUF�

A majority of gasoline-powered (and taxed) vehicle miles are basic 
vehicles. Since the majority of the gas tax vehicle miles are by basic 
vehicles, increasing the gas tax rate will increase the revenue share paid 
by basic vehicles and increase the basic vehicle equity share. Similarly, a 
decrease in the gasoline tax rate will have the opposite effect, decreasing 
the gasoline tax revenues, which will decrease the basic vehicle share of 
revenues and the basic vehicle equity ratio.

Diesel Tax: Dollars per Gallon

5IF�EJFTFM�UBY�SBUF�TQFDJmFE�JO�UIF Alt. Rates tab is applied to the imputed 
gallons of taxed diesel fuel to determine the diesel tax revenues. The 
imputed gallons of taxed diesel fuel is calculated as the diesel tax VMT 
divided by the adjusted MPG.
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Diesel tax VMT is calculated as diesel tax evasion and avoidance-adjusted 
sum of the following vehicle class VMT: Car-Diesel (basic vehicle VMT 
multiplied by the percent of basic VMT by diesel-powered vehicles), Diesel 
Comm, DieselTow, DieselFarm, and DieselCN.
The diesel tax, paid by diesel-fueled vehicles, like the gasoline tax, affects 
both basic and non-basic vehicles; however the majority of diesel-fuel-
taxed VMT are by heavy vehicles. In addition to having a higher share of 
EJFTFM�7.5
�IFBWZ�WFIJDMFT�BMTP�IBWF�MPXFS�.1(�GVFM�FGmDJFODZ
�XIJDI�
means that heavy vehicles use more fuel per mile. Both of these factors 
imply that an increase in the diesel tax rate will result in a higher share of 
revenues for heavy vehicles, all other rates and assumptions held constant.

VMT Tax: Dollars per Mile

As of January 2015, no VMT tax exists in Oregon, however the VMT tax is 
a potential future revenue instrument and the model has included the VMT 
tax instrument as a possible policy option for the alternative rate analysis.
The VMT tax is entered as dollars per mile, similar to the current WMT tax. 
The VMT tax is applied to all full-fee basic vehicles and non-basic vehicles 
that do not pay the WMT, Flat Fee, or RUAF tax (e.g., VMT tax is applied to 
vehicles currently paying either the gasoline or diesel tax). 
VMT tax revenues are calculated by applying the VMT tax rates to gas and 
diesel VMT. A VMT tax can be entered instead of, or in addition to, gas and 
diesel tax rates. Flat Fee, RUAF, and WMT vehicle classes continue to be 
taxed using their respective tax instruments and rates.
The impact of a VMT tax on the basic and heavy revenue shares and 
FRVJUZ�SBUJP�XJMM�EFQFOE�PO�UIF�7.5�UBY�SBUFT�TQFDJmFE�GPS�UIF�EJGGFSFOU�
weight classes.

Weight Mile Tax (WMT): Dollars per Mile

The WMT is measured in dollars per mile. The ODOT WMT Table A lists the 
WMT rates for heavy vehicles between 26,000 and 80,000 pounds and the 
ODOT WMT Table B contains the per mile rates for heavy vehicles between 
80,000 and 105,500 pounds. Vehicles weighing more than 105,500 
pounds pay the RUAF.

The WMT revenues and revenue attribution are calculated by multiplying 
the WMT tax by the WMT evasion-adjusted WMT VMT. Increasing the WMT 
tax rates will increase the share of revenue for heavy vehicles (vehicles over 
26,000 pounds) and increase the heavy vehicle equity ratio. The WMT tax 
structure will affect the equity ratios for individual weight classes within the 
heavy vehicle group.

Vehicle Registration Fees: Dollars per Year

The Oregon DMV registers most vehicles, with the exception of heavy 
vehicles (over 26,000 pounds), which must register with the MCTD. Vehicle 
registration fee schedules can be found at the DMV website and the 
Tractor, Truck, and Buses Registration Fee Schedule can be found at the 
MCTD website. All registration fees are entered as dollars per year on the 
Rates and Alt Rates tabs.

 ඵ Normal Vehicle Registration (Normal Reg): Current normal registration 
for basic vehicles (under 8,000 pounds) is $84 for a two-year 
registration ($43 per year). The MCTD Registration Fee Schedule is 
used for vehicles 10,000 pounds and up.

 ඵ 'BSN�7FIJDMF�3FHJTUSBUJPO�	'BSN�3FH
��$FSUJmFE�GBSN�PQFSBUJPO�WFIJDMFT�
have their own registration schedule (“Fee Schedule: Trucks Registered 
as Farm Vehicles”).

 ඵ Tow Truck Registration (Tow Reg): The fee schedule for tow/recovery 
vehicles is used for tow trucks under 26,000 pounds, and the 
registration fee entered in the Rates and Alt Rates tabs should exclude 
UIF�UPX�USVDL�DFSUJmDBUF�GFF��5PX�USVDLT�XFJHIJOH�NPSF�UIBO���
����
pounds must register with and pay registration fees according to the 
MCTD.

 ඵ $IBSJUBCMF�/PO�1SPmU�3FHJTUSBUJPO�	$/�3FH
��QFS�ZFBS�SFHJTUSBUJPO�GFF��
$IBSJUBCMF�/PO�1SPmUT�QBZ�SFHJTUSBUJPO�GFFT�GPMMPXJOH�UIF�%.7�i'FF�
4DIFEVMF�'PS�$IBSJUBCMF
�/PO�1SPmU�BOE�.BOVGBDUVSFE�4USVDUVSF�.PUPS�
Vehicles.” This fee schedule includes vehicles up to 105,500 pounds.

 ඵ E-Plate Registration (E-Plate Reg) per year registration fee. Publicly 
owned vehicles pay a one-time registration fee of $2. It is assumed that 
UIF�MJGF�PG�B�QVCMJDMZ�PXOFE�WFIJDMF�JT�mWF�ZFBST
�UIVT�UIF�BOOVBM�BNPVOU�
for registration fees is set equal to $0.40 per year in the 2015 HCAS.
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 ඵ Light Trailer Registration (LT Reg): The per year registration fee paid by 
light trailers weighing less than 26,001 pounds.

 ඵ Heavy Trailer Registration (HT Reg): The per year registration fee paid 
by heavy trailers weighing more than 26,000 pounds.

Title Fee: Dollars per Title Transaction

"�UJUMF�GFF�JT�QBJE�VQPO�mSTU�UJNF�QVSDIBTF�BOE�SFHJTUSBUJPO�PG�B�WFIJDMF�JO�
Oregon. As of January 2015 there were two different title fees depending 
on vehicle class. The title fee for vehicles weighing under 26,000 pounds 
was $77 and the fee for vehicles above 26,000 pounds was $90. The title 
fee revenue control total amount is attributed to the vehicle classes based 
on VMT at each weight class and the title fee.

RUAF: Dollars per Mile

5IF�3PBE�6TF�"TTFTTNFOU�'FF�	36"'
�JT�B�nBU�SBUF�FOUFSFE�BT�EPMMBST�
per equivalent single-axle load (ESAL) by weight class from the RUAF fee 
schedule. The RUAF rate is applied to the RUAF VMT by weight class, 
which are tabulated from the base year RUAF collection reports. For a 
given weight class, the RUAF rates decrease as the number of axles 
increases because the vehicle weight is being distributed over more axles, 
causing less road damage. 

Flat Fee: Monthly Fee

"�nBU�GFF�JT�B�NPOUIMZ�GFF�QBJE�CZ�B�nBU�GFF�DPNNPEJUZ�IBVMFS��'MBU�GFF�SBUFT�
apply to carriers hauling chips, sand and gravel, or logs. These carriers 
pay per month according to their loaded operating weight. The Flat Fee 
rates are entered as dollars per month. The VMT per month and axle share 
BSF�CBTFE�PO�UIF�CBTF�ZFBS�nBU�GFF�SFQPSU�EBUB�BOE�BSF�VTFE�UP�EFUFSNJOF�
UIF�8.5�SFWFOVF�GSPN�nBU�GFF�IBVMFST�JO�UIF�iBT�JGw�SFWFOVF�DBMDVMBUJPO�

6OEFS�UIF�DVSSFOU�nBU�GFF�SBUFT
�MPH�IBVMFST�NBZ�QBZ�������QFS�����QPVOET
�
sand and gravel haulers may pay $7.53 per 100 pounds, and wood chip 
haulers may pay $30.65 per 100 pounds. Flat fee rates apply to vehicles 
hauling log, sand and gravel, or chips that are over 26,000 pounds, with 
UIF�NPOUIMZ�SBUF�DBMDVMBUFE�BT�UIF�nBU�GFF�SBUF�QBJE�CZ�B�IBVMFS�PQFSBUJOH�BU�
the mid-point for the weight category (weight class plus 999 pounds).

ALTERNATIVE RATES OUTPUT TABS
The alternative rate analysis results are displayed in three tabs in the 
outputs workbook: Alt. Attributed Revenues, Alt. Equity, and Alt. Summary.

Alt. Attributed Revenues

The Alt. Attributed Revenues tab contains model output of the attributed 
revenues by major revenue instrument for each weight and axle class. The 
Alt. Attributed Revenues are summed to produce Annual User Fees in the 
Alt. Equity and Alt. Summary tabs. 

Alt. Equity

The Alt. Equity tab displays the Annual VMT, Annual Cost Responsibility, 
Annual User Fees, and Scaled Equity Ratio by weight and axle class for 
the alternative rate analysis. The Alt. Equity tab refers to the Alt. Attributed 
Revenues, and Allocated Costs tabs.

Alt. Summary

The Alt. Summary tab displays the summary results of the annual model 
VMT, annual cost responsibility, annual user fees, the subsidy and 
allocated subsidy, and the equity ratios by aggregated major vehicle weight 
class for the alternative rate analysis.

ALTERNATIVE RATES ANALYSIS CASE STUDIES
This section illustrates three different alternative rate analyses. For each 
case study, a step-by-step explanation of how to conduct the analysis is 
provided, followed by a description of the impact of the changes on vehicle 
equity ratios.
5IF�mSTU�DBTF�TUVEZ�JODSFBTFT�UIF�HBT�BOE�EJFTFM�UBY�GSPN�������QFS�
gallon to $0.36 per gallon. The second case study increases the basic 
vehicle registration fee by $11, or roughly 25 percent. The third case study 
imposes a new VMT tax of $0.0293 per mile, repealing the state fuel tax. 
The second case study illustrates the effect of a change in a single revenue 
JOTUSVNFOU
�XIJMF�UIF�mSTU�BOE�UIJSE�DBTF�TUVEJFT�JOWPMWF�DIBOHFT�UP�NPSF�
than one revenue instrument. The net effect of an analysis of two or more 
revenue instrument rate changes will depend on the relative magnitude 
of the change to each revenue instrument rate and which vehicle class 
revenues are affected.
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Case Study A: Change in Gas and Diesel Rates

5IF�mSTU�DBTF�TUVEZ�DPOTJEFST�BO�JODSFBTF�JO�UIF�HBT�BOE�EJFTFM�UBY�
from the current rate of $0.30 per gallon to $0.36 per gallon—a six-cent 
increase. Only the gas and diesel tax rates are increased; other revenue 
instrument rates remain at their 2011 HCAS rates.
Perform an analysis of an increase in the gas and diesel tax rates by 
following these steps:

 ඵ In the Alt. Rates tab, copy the current rates from the Rates tab.

 ඵ In the Gas Tax column (column “C” beginning in row 3) enter 0.36 for 
FBDI�XFJHIU�DMBTT��5IJT�TUFQ�TQFDJmFT�UIF�BMUFSOBUJWF�HBT�UBY�SBUF�PG�
$0.36 per gallon.

 ඵ In the Diesel Tax column (column “D” beginning in row 3) enter 0.36 for 
FBDI�XFJHIU�DMBTT��5IJT�TUFQ�TQFDJmFT�UIF�BMUFSOBUJWF�EJFTFM�UBY�SBUF�PG�
$0.36 per gallon.

 ඵ Run HCASModule.py.

 ඵ View the alternative rate analysis results in the Alt. Attributed Revenues, 
Alt. Equity, and Alt. Summary tabs in the outputs workbook.

The revenue in the Alt. Attributed Revenues �UBC�XJMM�OPX�SFnFDU�UIF�
increase in the gas and diesel tax rates.

A comparison of the Equity tab to the Alt. Equity tab shows that the VMT 
and Cost Responsibility for each weight class have not changed. Only 
the Attributed Revenues (Annual User Fees) have changed. Because the 
change in the attributed revenues has also changed the revenue shares, 
UIF�FRVJUZ�SBUJPT�XJMM�SFnFDU�UIF�TIJGU�JO�UIF�TIBSF�PG�SFWFOVFT�BUUSJCVUFE�UP�
the vehicle classes.
Table 2 compares the gas tax revenue, diesel tax revenue, and other 
revenue for the 2011 HCAS model (“2011 Rates”) and the alternative gas 
and diesel rates (“Alt. Rates”). Both the gas tax and diesel tax revenues 
have increased by 20 percent (a six cent increase in the $0.30 per gallon 
fuel tax rate is a 20 percent increase) in the alternative rate analysis, and 
total revenues have increased by 9.5 percent as a result of the gas and 
diesel tax rate increases.
In the 2011 HCAS, the basic vehicle equity share is 0.9954. The basic 
vehicle equity share in the alternative rate analysis (found in the Alt. 
Summary tab after recalculating the model with the alternative rates) is 
1.0363 (see Table 3). The basic vehicle equity share increases because 
the net effect of the gas and diesel tax increase is an increase in the basic 
vehicle revenue share, which in turn increases the basic vehicle equity ratio. 

Case Study B: Change in Registration Fee

The second case study, a change in registration fees, considers increasing 
the normal registration fee for basic vehicles from $43 to $54 per year. Only 
the normal registration fee for basic vehicles is increased; other revenue 
instrument rates remain at their 2011 HCAS rates.
Perform an alternative rate analysis of a change in the Normal Registration 
Fee by following these steps:

 ඵ In the Alt. Rates tab, copy the current rates from the Rates tab.

 ඵ In the Normal Reg column (column “G” beginning in row 2), enter 54 for 
8FJHIU�$MBTT����5IJT�TUFQ�TQFDJmFT�UIF�BMUFSOBUJWF�SFHJTUSBUJPO�GFF�PG�����
per year for basic vehicles (vehicles under 10,000 pounds).

 ඵ Run HCASModule.py.

 ඵ View the alternative rate analysis results in the Alt. Attributed Revenues, 
Alt. Equity, and Alt. Summary tabs in the outputs workbook.

Table 2. Comparison of Annual Revenues for Gas and Diesel Rates 
Case (thousands of dollars)

Revenue Source 2011 Rates Alt. Rates
Revenue 

Difference
% Change in 

Revenues
Gas Tax 493,090 591,708 98,618 20%
Diesel Tax 42,798 51,357 8,560 20%
Other 590,345 590,345 0 0%
Total Revenue 1,126,232 1,233,410 107,178 9.5%

Table 3. Comparison of Revenue Shares and Equity Ratios for Gas 
and Diesel Rates Case

Weight Class
Share of Annual User Fees FF Subsidy-Adjusted Equity Ratios
2011 Rates Alt. Rates 2011 Rates Alt. Rates

1 to 10,000 65.73% 68.42% 0.9954 1.0363
10,001 and up 34.27% 31.58% 1.0089 0.9295
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Because the registration fee paid by basic vehicles increases while all other 
rates are held constant, the basic vehicle share of revenues increases, in 
turn increasing the basic vehicle equity ratio. Because the heavy vehicle 
class revenues remain unchanged, the heavy vehicle revenue share 
declines from 34.3 percent to 33.2 percent, as shown in Table 4.

Case Study C: Implementation of VMT Tax

The third case study evaluates the impact of the implementation of a 
vehicle-mile-traveled (VMT) tax and the repeal of the gas and diesel taxes. 
Only the gas and diesel taxes and VMT tax are changed; other revenue 
instrument rates remain at their 2011 HCAS rates.
Perform an alternative rate analysis of a new VMT tax and repeal of the gas 
and diesel tax by following these steps:

 ඵ In the Alt. Rates tab, copy the current rates from the Rates tab.

 ඵ In the Gas Tax and Diesel Tax columns (columns “C” and “D” beginning 
in row 3), enter 0 for all weight classes. This step sets the gas and diesel 
tax rates to zero.

 ඵ In the VMT Tax column (column “E”, beginning in row 3), enter 0.0293 
for all weight classes. This step sets the VMT tax rate to $0.0293 per 
mile (2.93 cents per mile).

 ඵ Run HCASModule.py.

 ඵ View the alternative rate analysis results in the Alt. Attributed Revenues, 
Alt. Equity, and Alt. Summary tabs in the outputs workbook.

A VMT tax rate of $0.0293 per mile produces average annual revenues of 
approximately $563.1 million. Basic vehicle full-fee revenue share increases 
to 75.8 percent in the alternative rate analysis from 65.7 percent in the 
current model.
A VMT tax rate of $0.0293 per mile is roughly equal to the effective fuel tax 
SBUF�QBJE�GPS�WFIJDMFT�XJUI�GVFM�FGmDJFODZ�PG������.1(��4JODF�UIF�NBKPSJUZ�PG�
the vehicle miles traveled by vehicle tax classes paying the gas and diesel 
tax are by basic vehicles, in the model assumed to have closer to 20 MPG, 
the revenues from a VMT tax of $0.0293 per mile are greater than the fuel 
taxes generated from a $0.30 per gallon fuel tax. Thus, the basic vehicle 
revenues and equity share increase as shown in Table 5.

Table 4. Comparison of Revenue Shares and Equity Ratios for Basic 
Vehicle Registration Fee Case

Weight Class
Share of Annual User Fees

FF Subsidy-Adjusted Equity 
Ratios

2011 Rates Alt. Rates 2011 Rates Alt. Rates
1 to 10,000 65.73% 66.85% 0.9954 1.0123
10,001 and up 34.27% 33.15% 1.0089 0.9761

Table 5. Comparison of Revenue Shares and Equity Ratios for VMT 
Tax Case Study

Weight Class
Share of Annual User Fees

FF Subsidy-Adjusted Equity 
Ratios

2011 Rates Alt. Rates 2011 Rates Alt. Rates
1 to 10,000 65.73% 75.88% 0.9954 1.1494
10,001 and up 34.27% 21.12% 1.0089 0.7098
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MODEL OVERVIEW
The full source code for the 2015 Oregon Highway Cost 
Allocation Model is included with the model distribution. 
The model is written in Python and is implemented by 
running HCASModule.py. The process for running the 
model is described in depth in Appendix D, the Model 
User Guide. The 2015 model differs from prior Oregon 
HCASs where the model was run in an Excel workbook 
with a Visual Basic for Applications (VBA) routine that calls 
the Python code. The methods of the HCAS Python model 
that perform the actual calculations remain unchanged. 
As described in the Model User Guide in Appendix D, the 
user runs the 2015 HCAS Model with using a Graphic User 
Interface (GUI) in which the user can open and run the 
Python model. The HCAS Python code is centered on a 
class, HCASModule, that calls a series of methods when 
UIF�1ZUIPO�mMF�JT�FYFDVUFE��

This appendix provides a detailed description of each 
of the class methods that are called in the HCAS Python 
model, explaining the calculations and describing the 
internal data structures they use. Figure 1 shows a 
graphical representation of the overall model process, 
including the Excel workbooks, the HCAS model, and the 
FYUFSOBM�EBUB�mMFT��Figure 1 shows the required inputs, 
templates and outputs of the model. Each box shows the 
HFOFSBM�mMFQBUI�GSPN�UIF�CBTF�GPMEFS�XIFSF�UIF�mMF	T
�JT�
located. Appendix D provides a detailed overview of how 
UIFTF�mMFT�BSF�TFUVQ�BOE�XIFSF�UIFZ�BSF�MPDBUFE�JO�UIF�
HCAS model folder.
Table 1 describes the input ranges in various tabs of the 
“HCAS Inputs 2015.xlsx” workbook, listing the input range 
name, the tab it is located in, the data it contains, the units 
those data are in, the class method that loads the data into 
the HCAS model code, and the name of the data structure 
in the HCAS model code that accepts the data.

Figure 1. Oregon Highway Cost Allocation Model
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Named Range Tab Model Function Model Variable Name Units Contains

GrowthRates VMT Growth simpleSetup(xls_
inputs[‘GrowthRates’]) self.growthRates

Annual growth rate 
(e.g., 0.05 means 5% 
per year)

VMT growth rates

VMTByFC VMT by FC simpleSetup(xls_inputs[‘VMTByFC’]) self.VMTbyFC Base-year vehicle-
miles traveled VMT by functional class and ownership

BaseVMT Base VMT setBaseVMT(xls_inputs[‘BaseVMT’]) self.baseVMT Base-year vehicle-
miles traveled

Base-year VMT by weight class and tax 
class

Evasion General setEvasion(xls_inputs[‘Evasion’])

self.gasEvasion, self.
dieselEvasion, self.
wmtEvasion, self.
basicDiesel, self.
ruafRegRate, self.
ruafReg78, self.ruafReg96, 
self.ruafReg104, self.
emptyLogPercent, self.
emptyLogWeight

All are shares 
(e.g., 0.05 means 
5%) except RUAF 
Registration Rate is 
in dollars per mile 
traveled and Empty 
Log Weight is in 
pounds

Assumptions for gas-tax avoidance, 
use-fuel tax evasion & avoidance, 
weight-mile tax evasion, share of basic 
VMT that burn diesel, registration rate per 
mile for RUAF vehicles, share of RUAF 
vehicles registered at 78,001-80,000 
lbs, share of RUAF vehicles registered 
at 96,001-98,000 lbs, share of RUAF 
vehicles registered at 104,001-105,500 
MCT
�QFSDFOU�PG�nBU�GFF�MPH�USVDL�NJMFT�UIBU�
are empty, declared weight for empty log 
trucks

Path Policy setPath(xls_inputs[‘Path’]) self.path Names of allocators 
and shares Allocator(s) to use for each work type

ProjectCosts Project Costs setProjectOrLocalCosts(xls_
inputs[‘ProjectCosts’]) self.projectCosts Biennial dollars Costs to allocate for construction projects

NonProjectCosts Non-Project 
Costs

setNonProjectOrStuddedTire(xls_
inputs[‘NonProjectCosts’]) self.nonProjectCosts Biennial dollars Other costs to allocate

LocalCosts Local Costs setProjectOrLocalCosts(xls_
inputs[‘LocalCosts’]) self.localCosts Biennial dollars Local-government costs to allocate

StuddedTire General setNonProjectOrStuddedTire(xls_
inputs[‘StuddedTire’]) self.studdedTire Biennial dollars Studded-tire adjustments

BridgeFactors General setBridgeFactors(xls_
inputs[‘BridgeFactors’]) self.bridgeFactors Shares Incremental factors for bridge work types

BondFactor General nPBU	YMT@JOQVUT<A#POE'BDUPS�><�><�>
 self.bondFactor Share Proportion of bonded expenditures to 
allocate in a biennium

Biennium General int(xls_inputs[‘Biennium’][0][0]) self.biennium Four-digit year First year of model biennium

SWT Codes setSummaryTypesClasses(xls_
inputs[‘SWT’]) self.summaryWorkTypes Work type codes %FmOJUJPOT�PG�TVNNBSZ�XPSL�UZQFT

SWC Codes setSummaryTypesClasses(xls_
inputs[‘SWC’])

self.
summaryWeightClasses Pounds %FmOJUJPOT�PG�TVNNBSZ�XFJHIU�DMBTTFT

Table 1. Input Ranges
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Named Range Tab Model Function Model Variable Name Units Contains
RevenueTotals Revenue 

Forecast
setRevenueTotals(xls_
inputs[‘RevenueTotals’])

self.revenueTotals Biennial dollars Control totals for revenues by instrument

Rates Rates setRates(xls_inputs[‘Rates’]) self.rates Dollars per whatever $VSSFOU�MBX�SBUFT�FYDFQU�36"'�BOE�nBU�
fee

RUAFRates Rates setRUAFRates(xls_
inputs[‘RUAFRates’])

self.RUAFRates Dollars per mile Current-law RUAF rates

FFRates Rates setFFRates(xls_inputs[‘FFRates’]) TFMG�nBUGFF Dollars per month, miles 
per month, and shares

$VSSFOU�MBX�nBU�GFF�SBUFT

MPG MPG self.MPG Miles per gallon Assumed miles per gallon
AltRates Alt Rates setRates(xls_inputs[‘AltRates’]) self.altRates Dollars per whatever "MUFSOBUJWF�SBUFT�FYDFQU�36"'�BOE�nBU�GFF

AltRUAFRates Alt Rates setRUAFRates(xls_
inputs[‘AltRUAFRates’])

self.altRUAFRates Dollars per mile Alternative RUAF rates

AltFFRates Alt Rates setFFRates(xls_inputs[‘AltFFRates’]) self.altFlatfee Dollars per month, miles 
per month, and shares

"MUFSOBUJWF�nBU�GFF�SBUFT

Table 1 (continued). Input Ranges

See: HCAS Inputs 2015.xlsx 

Table 2�EFTDSJCFT�UIF�UBC�EFMJNJUFE�UFYU�mMFT�UIBU�DPOUBJO�
JOQVU�EBUB�GPS�UIF�)$"4�NPEFM
�MJTUJOH�UIF�mMF�OBNF
�XIBU�
data it contains, the units those data are in, and the data 
structure in the HCAS model that accepts the data.
Table 3 describes the outputs from the model code 
that populate the tabs in the “HCAS Outputs 2015.xlsx” 
workbook, listing the data structure in the HCAS model 
from which the data are extracted, the method called to 
calculate and retrieve the data, the tab into which the 
data are written, and the contents of the data. 
Table 4�EFTDSJCFT�UIF�UBC�EFMJNJUFE�UFYU�mMFT�UIBU�BSF�
written when the HCAS model runs, listing the data 
structure in the HCAS model from which the data are 
extracted, the method called to calculate and write the 
EBUB
�UIF�mMF�OBNFT
�BOE�UIF�DPOUFOUT�PG�UIF�EBUB�
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File Name Model Data Structure Units Contains
SeedData.txt self.seedData Unitless 

numbers
6TFE�UP�QPQVMBUF�B�QSFMJNJOBSZ�7.5�.BTUFS�UBCMF�	7.5EBUB
�GPS�JUFSBUJWF�QSPQPSUJPOBM�mUUJOH�	TFF�CFMPX
��
"OZ�TFFE�WBMVFT�	FYDFQU�[FSPT
�DPVME�CF�VTFE�UP�HFOFSBUF�mUUFE�SFTVMUT
�CVU�UIJT�QBSUJDVMBS�TFU�BMSFBEZ�
DPOUBJOT�EBUB�UIBU�SFnFDU�UIF�SFMBUJWF�QSPQPSUJPOT�PG�EJGGFSFOU�WFIJDMF�UZQFT�PO�EJGGFSFOU�GVODUJPOBM�
classes, and so will produce a distribution that not only adds up to the correct totals for each weight 
DMBTT�BOE�FBDI�DPNCJOBUJPO�PG�GVODUJPOBM�DMBTT�BOE�PXOFSTIJQ
�CVU�BMTP�SFnFDUT�UIF�GBDU�UIBU�TPNF�
GVODUJPOBM�DMBTTFT�DBSSZ�IJHIFS�QSPQPSUJPOT�PG�IFBWZ�WFIJDMFT�UIBO�PUIFST��5IFSF�BSF�mWF�DPMVNOT��
facility class (combines functional class and ownership), functional class, ownership, weight class, 
BYMFT
�BOE�7.5��5IF�mSTU�GPVS�BSF�LFZT�

AxleShares.txt self.shares Shares    
(e.g. 0.5 
means 50%)

Contains the shares of vehicles weighing more than 105,500 pounds with each number of axles (5 to 
9+) by weight class. These data are developed from Special Weighings data. There are three columns: 
XFJHIU�DMBTT
�BYMFT
�BOE�TIBSF��5IF�mSTU�UXP�BSF�LFZT

SimpleFactors.txt self.simpleFactors Shares Contains vectors of factors to be multiplied by VMT for simple allocators (different weight groupings of 
7.5
��5IFTF�GBDUPST�BSF�NPTUMZ�[FSPT�BOE�POFT
�SFnFDUJOH�UIF�EFmOJUJPO�PG�UIF�BMMPDBUPS��'PS�FYBNQMF
�
the Under26 factor is one for all weight classes up to 26,000 pounds and zero for all weight classes 
over 26,000 pounds. There are ten columns: weight class, axles, AllVMT, BasicVMT, Over10VMT, 
0WFS��7.5
�0WFS��7.5
�6OEFS��7.5
�0WFS��7.5
�0WFS���7.5
�4OPX
�BOE�"MM".5��5IF�mSTU�UXP�BSF�
keys; the rest are allocators.

PaveFactors.txt self.paveFactors Shares Contains cost responsibility factors (by weight class, functional class, and number of axles) for wear 
BOE�UFBS�PG�nFYJCMF�BOE�SJHJE�QBWFNFOU�QSPKFDUT��5IFTF�GBDUPST�BSF�QSPEVDFE�CZ�UIF�/"1)$"4�03�
model (the Oregon version of the National Pavement Cost Model for Highway Cost Allocation 
EFWFMPQFE�CZ�3PHFS�.JOHP
��5IFSF�BSF�mWF�DPMVNOT��GBDJMJUZ�DMBTT�	DPNCJOFT�GVODUJPOBM�DMBTT�BOE�
PXOFSTIJQ

�XFJHIU�DMBTT
�BYMFT
�nFYJCMF
�BOE�SJHJE��5IF�mSTU�UISFF�BSF�LFZT�

PCEFactors.txt self.pceFactors Shares Contains passenger car equivalents (PCEs) by weight class, functional class, and number of axles for 
vehicles on regular, uphill, and congested roadways. These factors represent the amount of roadway 
capacity a single vehicle of a particular weight class takes up as a proportion of the capacity consumed 
by a basic vehicle. These factors were developed from a study conducted as a part of the 1997 federal 
highway cost allocation study. There are six columns: facility class (combines functional class and 
PXOFSTIJQ

�XFJHIU�DMBTT
�BYMFT
�SFHVMBS1$&
�6QIJMM1$&
�BOE�DPOHFTUFE1$&��5IF�mSTU�UISFF�BSF�LFZT�

DeclaredRegistered.txt self.declaredRegistered Shares Contains shares of vehicles in each declared weight class that are registered in each registered weight 
class. These data were developed from Motor Carrier registration data. There are three columns: 
EFDMBSFE8FJHIU
�SFHJTUFSFE8FJHIU
�BOE�TIBSF��5IF�mSTU�UXP�BSF�LFZT�

DeclaredOperating.txt self.declaredOperating Shares Contains shares of vehicles in each declared weight class operating at each operating weight class. 
5IFTF�EBUB�XFSF�EFWFMPQFE�GSPN�UIF�4QFDJBM�8FJHIJOHT�EBUB��5IFSF�BSF�mWF�DPMVNOT��EFDMBSFE
�
EFDMBSFE"YMFT
�PQFSBUJOH
�PQFSBUJOH"YMFT
�BOE�4IBSF��5IF�mSTU�GPVS�BSF�LFZT�

BasicSharePeak.txt self.peakShares Shares Contains the basic-vehicle share of peak-hour VMT for each functional class. These data were 
EFWFMPQFE�GSPN�BVUPNBUJD�USBGmD�SFDPSEFS�EBUB��5IFSF�BSF�UXP�DPMVNOT��GVODUJPOBM$MBTT�BOE�TIBSF��5IF�
mSTU�JT�UIF�LFZ�

BondsYYYY-YYYY.txt self.priorBondAmount Biennial 
dollars

$POUBJOT�BMMPDBUFE�CPOEFE�FYQFOEJUVSFT�GSPN�QSJPS�TUVEJFT��6TFT�TVDI�mMFT
�JG�UIFZ�FYJTU
�GSPN�UIF�OJOF�
most recent prior biennia. Columns are declared weight class, declared number of axles, and dollars. 
5IF�mSTU�UXP�BSF�LFZT��"DUVBM�mMFT�XJMM�IBWF�CJFOOJVN�CFHJOOJOH�BOE�FOEJOH�ZFBST�JO�QMBDF�PG�i::::w�

Table 2. Input Text Files
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Tab Model Data Structure Method to Create Units Contains
Model VMT self.vmtByVehicles makeVMTByVehicles() Annual vehicle-miles 

traveled
Model year VMT by weight class and tax class

Allocated Costs self.fullAllocatedCosts allocateCosts() Biennial dollars Allocated costs by declared weight class, declared 
number of axles, and funding source

Allocated Costs by SWT self.fullAllocatedCosts getAllocatedCostsByWorkType() Biennial dollars Allocated costs by funding source, summary work 
type, and summary weight class

Costs to Allocate by SWT self.projectCosts, self.
nonProjectCosts, 
self.bondCosts, self.
priorBondAmount

getCoststoAllocate() Biennial dollars Costs to allocate by funding source and summary 
work type

Attributed Revenues attributedRevenues attributeRevenues() Biennial dollars Attributed revenues by declared weight class, 
declared number of axles, and revenue instrument

Alt. Attributed Revenues attributedRevenues attributeAltRevenues() Biennial dollars Attributed alternative revenues by declared weight 
class, declared number of axles, and revenue 
instrument

MPG self.adjustedMPG getAdjustedMPG() Miles per gallon Calibrated estimates of miles per gallon by weight 
class

Table 3. Outputs

See: HCAS Outputs 2015.xlsx

File Name Model Data Structure Method to Create Units Contains

AllocatedCosts_bond.txt self.fullAllocatedCosts allocateCosts() Biennial dollars Contains allocated costs from current and prior bonded 
expenditures. Columns are funding source, work type, declared 
XFJHIU�DMBTT
�EFDMBSFE�OVNCFS�PG�BYMFT
�BOE�EPMMBST��5IF�mSTU�GPVS�
are keys.

AllocatedCosts_federal.txt self.fullAllocatedCosts allocateCosts() Biennial dollars Contains allocated costs from the expenditure of federal funds by 
state government. Columns are funding source, work type, declared 
XFJHIU�DMBTT
�EFDMBSFE�OVNCFS�PG�BYMFT
�BOE�EPMMBST��5IF�mSTU�GPVS�
are keys.

AllocatedCosts_local-federal.txt self.fullAllocatedCosts allocateCosts() Biennial dollars Contains allocated costs from the expenditure of federal funds by 
local government. Columns are funding source, work type, declared 
XFJHIU�DMBTT
�EFDMBSFE�OVNCFS�PG�BYMFT
�BOE�EPMMBST��5IF�mSTU�GPVS�
are keys.

AllocatedCosts_local-other.txt self.fullAllocatedCosts allocateCosts() Biennial dollars Contains allocated costs from the expenditure of local funds by 
local government. Columns are funding source, work type, declared 
XFJHIU�DMBTT
�EFDMBSFE�OVNCFS�PG�BYMFT
�BOE�EPMMBST��5IF�mSTU�GPVS�
are keys.

Table 4. Output Text FIles
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File Name Model Data Structure Method to Create Units Contains
AllocatedCosts_local-state.txt self.fullAllocatedCosts allocateCosts() Biennial dollars Contains allocated costs from the expenditure of state funds by 

local government. Columns are funding source, work type, declared 
XFJHIU�DMBTT
�EFDMBSFE�OVNCFS�PG�BYMFT
�BOE�EPMMBST��5IF�mSTU�GPVS�
are keys.

AllocatedCosts_other.txt self.fullAllocatedCosts allocateCosts() Biennial dollars Not used. This may be ignored.
AllocatedCosts_state.txt self.fullAllocatedCosts allocateCosts() Biennial dollars Contains allocated costs from the expenditure of state funds by 

state government. Columns are funding source, work type, declared 
XFJHIU�DMBTT
�EFDMBSFE�OVNCFS�PG�BYMFT
�BOE�EPMMBST��5IF�mSTU�GPVS�
are keys.

BondsYYYY-YYYY.txt allocatedBonds allocateCosts() Biennial dollars Contains allocated bonded expenditures from this study. Will be 
VTFE�GPS�UIF�OFYU�OJOF�CJFOOJB�BT�BO�JOQVU�mMF��$PMVNOT�BSF�EFDMBSFE�
XFJHIU�DMBTT
�EFDMBSFE�OVNCFS�PG�BYMFT
�BOE�EPMMBST��5IF�mSTU�UXP�
BSF�LFZT��"DUVBM�mMF�OBNF�XJMM�IBWF�CFHJOOJOH�BOE�FOEJOH�ZFBST�PG�
the model biennium in place of “YYYY”.

DeclaredPaveFactors.txt self.pavement makeVMTMaster() Unitless factors Contains pavement factors by facility class, declared weight class, 
and declared number of axles that are constructed from the raw 
pavement factors, which are by functional class, operating weight 
class, and actual number of axles. Columns are facility class, 
functional class, ownership, declared weight class, declared number 
PG�BYMFT
�nFYJCMF�GBDUPS
�BOE�SJHJE�GBDUPS��5IF�mSTU�mWF�BSF�LFZT�

FlatFeeReport.txt ffRevenue, 
asifWMTRevenue

allocateCosts() Biennial dollars 3FQPSUT�GFFT�QBJE�CZ�nBU�GFF�WFIJDMFT�BOE�UIF�GFFT�UIFZ�XPVME�QBZ�
if they paid weight-mile tax. The ‘as-if‘ revenue is to determine the 
nBU�GFF�EJGGFSFODF��"T�PG�UIF������TUVEZ
�nBU�GFF�WFIJDMFT�BSF�OPU�
considered alternative fee-paying vehicles. Columns are declared 
weight class, declared number of axles, log revenue, as-if log 
revenue, dump revenue, as-if dump revenue, chip revenue, and as-if 
DIJQ�SFWFOVF��5IF�mSTU�UXP�BSF�LFZT�

MissingPavementFactors.log N/A makeVMTMaster() N/A Lists any errors encountered while attempting to make pavement 
factors by facility class, declared weight class, and declared number 
of axles from raw pavement factors, which are by functional class, 
operating weight class, and actual number of axles.

VMTMaster.txt self.VMTMaster makeVMTMaster() Annual vehicle-
miles traveled

Contains annual VMT. Columns are functional class, ownership, 
declared weight class, declared number of axles, and vehicle-miles 
USBWFMFE��5IF�mSTU�GPVS�BSF�LFZT�

SubsidiesbyVehClass.txt ffRevenue, regRevenue, 
ruafRevenue, 
wmtRevenue, 
gasTaxRevenue, 
dieselTaxRevenue, 
asifWMTRevenue

allocateCosts() Biennial dollars Contains calculated subsidies by subsidy type for WMT, Farm 
3FHJTUSBUJPO
�5PX�3FHJTUSBUJPO
�$IBSJUBCMF�/PO�1SPmU�3FHJTUSBUJPO�
and E-Plate Registration for each weight class, and actual number of 
axles.

Table 4 (continued). Output Text FIles
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DESCRIPTION OF MODEL CALCULATION 
OPERATIONS 
The following describes what happens when the Python HCAS model, 
HCASModule.py, is run. Figure 1 on page E3 illustrates the overarching 
QSPDFTT�PG�UIF�NPEFM��5IF�NPEFM�MPBET�UFYU�mMFT�BOE�UBCT�GSPN�UIF�
HCAS Inputs Excel workbook, performs calculations in Python, and then 
populates tabs with the results into the HCAS Outputs Excel workbook and 
TBWFT�PVUQVU�UFYU�mMFT�XJUI�EFUBJMFE�SFTVMUT�

SEND BASE-YEAR VMT DATA AND RETRIEVE MODEL-YEAR VMT 
DATA
Growth rates, from the VMT Growth tab, tell the model how fast VMT in 
each weight class is expected to grow between the base year (the most 
recent calendar year for which data are available) and the model year (the 
DBMFOEBS�ZFBS�JO�UIF�NJEEMF�PG�UIF�mTDBM�CJFOOJVN�CFJOH�NPEFMFE
�

VMT by functional class, from the VMT by FC tab, provides control totals 
for base-year VMT in each functional class. Base VMT, from the Base VMT 
tab, provides base-year VMT by weight class and tax class.
Evasion rates, from the General tab, tell the model what evasion and 
avoidance rates to assume. Evasion and avoidance are combined.
The call to makeVMTMaster() tells the model to do its VMT calculations. 
The call to makeVMTByVehicles() tells the model to calculate model-year 
VMT by weight and tax class and populate the Model VMT tab in the 
outputs workbook. 

SEND COSTS TO ALLOCATE AND RETRIEVE ALLOCATED COSTS
5IF�QBUI
�EFmOFE�JO�UIF�Policy�UBC
�EFmOFT�UIF�TFU�PG�BMMPDBUPST�UP�CF�
applied to each work type. Each work type may have up to two allocators. 
If there are two, the proportion of costs in that work type to which each will 
CF�BQQMJFE�JT�BMTP�EFmOFE�JO�UIF�QBUI��5IF�QSPQPSUJPOT�NVTU�BEE�VQ�UP�POF�

The model obtains costs to allocate from the Project Costs, Non-Project 
Costs, and Local Costs tabs. Items (rows) in the lists of costs to allocate 
include information about the funding source, work type, functional class, 
and dollar amount. Project costs also include the bridge type, which is zero 
if the project is not a bridge project.

The model obtains studded-tire adjustments from the Studded Tires table 
in the General tab. These move costs from their original combination of 
funding source and work type into the studded tire work type with the same 
funding source.
The model obtains bridge factors from the Bridge Splits table in the 
General tab. These factors are used to reassign bridge costs from their 
original work types to incremental cost work types so that incremental 
allocators may be applied. There will be a set of factors for each bridge 
type.
The model obtains the information necessary for the proper treatment of 
the expenditure of bond revenues from the General tab. 
The Codes tab allows the model to tabulate allocated costs by summary 
work type and summary weight class for the report tables. These 
tabulations are done in the model, rather than in workbook, since it is faster, 
more reliable, and keeps the workbook size reasonable.
The allocateCosts() method allocates costs and returns the allocated costs 
by weight class and funding source, which then populate the Allocated 
Costs tab in the outputs workbook.

SEND REVENUES AND RATES AND RETRIEVE ATTRIBUTED 
REVENUES
The model obtains revenue totals that are the control totals by instrument 
from the budget. Revenues are located in the Revenue Forecast tab in the 
inputs workbook. Rates are located in the Rates tab in the inputs workbook. 
Rates are for instruments that vary by weight class (e.g., weight-mile 
tax rates) or not at all (e.g., fuel taxes). The two other types of rates have 
different dimensions, so are sent separately. RUAF rates extend to a much 
longer list of weight classes. Flat-fee rates are by commodity and include 
information about the average miles per month for each weight class and 
the distribution of VMT in each weight class to numbers of axles for weights 
over 80,000 pounds. The model obtains estimated miles per gallon by 
operating weight class from the MPG tab in the inputs workbook.
The attributeRevenues() method attributes revenues and returns the 
attributed revenues by weight class and revenue instrument, which then 
populate the Attributed Revenues tab in the outputs workbook.
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The call to getAdjustedMPG() tells the model to return the adjusted 
miles per gallon (already calculated as part of the revenue attribution 
calculations), which then populate the MPG tab of the outputs workbook to 
the right of the initial MPG estimates. The initial estimates are adjusted to 
allow fuel tax revenues to add up the revenue control totals for fuel taxes.

RETRIEVE SUMMARY TABULATIONS FOR REPORT TABLES
The getAllocatedCostsByWorkType() method gets allocated costs by 
summary work type, funding source, and summary weight class, which 
then populate Allocated Costs by SWT tab in the outputs workbook.
The getCostsToAllocate() method returns costs to allocate by summary 
work type and funding source, which then populate the Costs to Allocate 
by SWT tab in the outputs workbook.

SEND ALTERNATIVE RATES AND RETRIEVE ATTRIBUTED 
ALTERNATIVE REVENUES
The model obtains alternative rates from the Alt Rates tab. These alternative 
rates are used for policy analysis to test the effect on equity of proposed 
changes to revenue instruments. They do not require changes to revenue 
control totals, because they use the calibrated miles per gallon and miles 
per registration from the original revenue attribution calculations, which 
were calculated from the control totals and rates provided there.
The attributeAltRevenues() method attributes revenues using alternative 
rate schedules and returns results by weight class and revenue instrument, 
which populate the Alt. Attributed Revenues tab in the outputs workbook.

DESCRIPTION OF MODEL CLASS METHODS
The following sections of the documentation serve two purposes: they 
describe in detail how the model does what it does and they provides a 
guide for following the source code. The class methods are described 
in the order they appear in the source code, which is the order in which 
UIFZ�BSF�DBMMFE�JO�SVOOJOH�UIF�NPEFM��5IF�mSTU�TFDUJPO�EFTDSJCFT�UIF�DMBTT�
methods that load the input data into the model. The subsequent sections 
describe the way the model analyzes VMT, allocates costs, and attributes 
revenues. Line numbers from the version of the code included with the 
2015 model distribution are included to facilitate following the source code. 

METHODS TO LOAD DATA
The class methods described in this section serve to get data into the HCAS 
model. Data that are not expected to be changed by the user are read in 
GSPN�UBC�EFMJNJUFE�UFYU�mMFT��%BUB�BOE�BTTVNQUJPOT�UIBU�BO�BOBMZTU�JT�NPSF�
likely to want to change between model runs are loaded from the HCAS 
Inputs Excel workbook. Other class methods, described in later sections, 
make use of the data and return results to the HCAS Outputs Excel 
XPSLCPPL�BOE�BEEJUJPOBM
�NPSF�EFUBJMFE�EBUB�UP�UBC�EFMJNJUFE�UFYU�mMFT�

Note that variables beginning with “self.” belong to the class object and are 
available to any class method to which the self reference has been passed. 
Other variables are available only within the method that creates them.

LOAD TEXT INPUT DATA
The readData() method (line 99) imports the following data sets from 
UBC�EFMJNJUFE�UFYU�mMFT
�XIJDI�BSF�FYQFDUFE�UP�CF�JO�UIF�JOQVUT�UFYU�GPMEFS��

 ඵ AxleShares.txt is read into self.shares and contains the shares of 
vehicles weighing more than 105,500 pounds by number of axles (5 to 
9+) by weight class. These data are developed from Special Weighings 
data to describe the share of each weight class with each possible 
number of axles (nine or more axles are coded as nine-plus). There are 
UISFF�DPMVNOT��XFJHIU�DMBTT
�BYMFT
�BOE�TIBSF��5IF�mSTU�UXP�BSF�LFZT�

 ඵ BasicSharePeak.txt is read into self.peakShares and contains the 
basic-vehicle share of peak-hour VMT for each functional class. These 
EBUB�XFSF�EFWFMPQFE�GSPN�BVUPNBUJD�USBGmD�SFDPSEFS�EBUB��5IFSF�BSF�UXP�
DPMVNOT��GVODUJPOBM$MBTT�BOE�TIBSF��5IF�mSTU�JT�UIF�LFZ�

 ඵ DeclaredOperating.txt is read into self.declaredOperating and 
contains shares of vehicles in each declared weight class operating 
at each operating weight class. These data were developed from the 
8FJHI�JO�.PUJPO�EBUB��5IFSF�BSF�mWF�DPMVNOT��EFDMBSFE
�EFDMBSFE"YMFT
�
PQFSBUJOH
�PQFSBUJOH"YMFT
�BOE�TIBSF��5IF�mSTU�GPVS�BSF�LFZT�

 ඵ DeclaredRegistered.txt is read into self.declaredRegistered and 
contains shares of vehicles in each declared weight class that are 
registered in each registered weight class. These data were developed 
from Motor Carrier and DMV registration data. There are three columns: 
EFDMBSFE8FJHIU
�SFHJTUFSFE8FJHIU
�BOE�TIBSF��5IF�mSTU�UXP�BSF�LFZT�
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 ඵ PaveFactors.txt is read into self.paveFactors and contains cost 
responsibility factors (by weight class, functional class, and number of 
BYMFT
�GPS�XFBS�BOE�UFBS�PG�nFYJCMF�BOE�SJHJE�QBWFNFOU�QSPKFDUT��5IFTF�
factors are produced by the NAPHCAS-OR model (the Oregon version 
of the National Pavement Cost Model for Highway Cost Allocation 
EFWFMPQFE�CZ�3PHFS�.JOHP
��5IFSF�BSF�mWF�DPMVNOT��GBDJMJUZ�DMBTT�
	DPNCJOFT�GVODUJPOBM�DMBTT�BOE�PXOFSTIJQ

�XFJHIU�DMBTT
�BYMFT
�nFYJCMF
�
BOE�SJHJE��5IF�mSTU�UISFF�BSF�LFZT�

 ඵ PCEFactors.txt is read into self.pceFactors and contains passenger 
car equivalents (PCEs) by weight class, functional class, and number 
of axles for vehicles on regular, uphill, and congested roadways. These 
factors represent the amount of roadway capacity a single vehicle 
of a particular weight class takes up as a proportion of the capacity 
consumed by a basic vehicle. These factors were developed from a 
study conducted as a part of the 1997 Federal Highway Cost Allocation 
Study. There are six columns: facility class (combines functional class 
and ownership), weight class, axles, regularPCE, uphillPCE, and 
DPOHFTUFE1$&��5IF�mSTU�UISFF�BSF�LFZT�

 ඵ SeedData.txt is read into self.seedData and used to populate a 
QSFMJNJOBSZ�7.5�.BTUFS�UBCMF�	7.5EBUB
�GPS�JUFSBUJWF�QSPQPSUJPOBM�mUUJOH�
(see below). Any seed values (except zeros) could be used to generate 
mUUFE�SFTVMUT
�CVU�UIJT�QBSUJDVMBS�TFU�BMSFBEZ�DPOUBJOT�EBUB�UIBU�SFnFDU�
the relative proportions of different vehicle types on different functional 
classes, and so will produce a distribution that not only adds up to the 
correct totals for each weight class and each combination of functional 
DMBTT�BOE�PXOFSTIJQ
�CVU�BMTP�SFnFDUT�UIF�GBDU�UIBU�TPNF�GVODUJPOBM�
classes carry higher proportions of heavy vehicles than others. 
5IFSF�BSF�mWF�DPMVNOT��GBDJMJUZ�DMBTT�	DPNCJOFT�GVODUJPOBM�DMBTT�BOE�
ownership), functional class, ownership, weight class, axles, and VMT. 
5IF�mSTU�GPVS�BSF�LFZT�

 ඵ SimpleFactors.txt is read into self.simpleFactors and contains vectors 
of factors to be multiplied by VMT for simple allocators (different weight 
HSPVQJOHT�PG�7.5
��5IFTF�GBDUPST�BSF�NPTUMZ�[FSPT�BOE�POFT
�SFnFDUJOH�
UIF�EFmOJUJPO�PG�UIF�BMMPDBUPS��'PS�FYBNQMF
�UIF�6OEFS���GBDUPS�JT�POF�GPS�
all weight classes up to 26,000 pounds and zero for all weight classes 
over 26,000 pounds. There are twelve columns: weight class, axles, 

AllVMT, BasicVMT, Over10VMT, Over26VMT, Over50VMT, Under26VMT, 
0WFS��7.5
�0WFS���7.5
�4OPX
�BOE�"MM".5��5IF�mSTU�UXP�BSF�LFZT��UIF�
rest are allocators.

LOAD EXCEL INPUT DATA
Input data from the HCAS Inputs Excel workbook are loaded from the 
workbook using loadExcelInputData() method. This function takes 
UIF�mMFOBNF�PG�UIF�JOQVU�XPSLCPPL�BT�BO�BSHVNFOU��*O�UIF������)$"4
�
the model expects the HCAS Inputs Excel workbook to be in the inputs 
GPMEFS�BOE�IBWF�UIF�mMFOBNF�A)$"4�*OQVUT������YTMY���"�NPSF�EFUBJMFE�
explanation of the inputs workbook setup is provided in Appendix D. 

Load Data for VMT Analysis

The following class methods process the loaded data for the VMT 
calculations. The HCAS model calls these methods to process data for the 
model before it calls the makeVMTMaster() method.

 ඵ simpleSetup (line 124) sets up data (in this case, self.growthRates and 
self.VMTbyFC) that has a shared format.
Captures VMT growth rates by weight class and puts them into self.
growthRates. The key is weight class and values are annual growth 
rates for VMT. 
Captures base-year VMT by functional class and ownership and 
puts them into self.VMTbyFC. The key is facility class (combination of 
functional class and ownership) and the values are base-year VMT. 
These data are developed from the state’s HPMS submission and 
FHWA Highway Statistics reports. 

 ඵ setBaseVMT() (line 131) captures base-year VMT by weight class and 
tax class and puts them into self.baseVMT. self.baseVMT is a nested 
EJDUJPOBSZ��5IF�PVUFS�LFZT�BSF�XFJHIU�DMBTTFT�	GSPN�UIF�mSTU�DPMVNO�
of the second and greater rows of the input data). The inner keys 
are vehicle tax classes from the contents of the second and greater 
DPMVNOT�PG�UIF�mSTU�SPX��7BMVFT�BSF�CBTF�ZFBS�7.5�JO�UIBU�DPNCJOBUJPO�
of weight class and tax class. These data are typically developed from 
a variety of sources, including the ODOT Revenue Forecast, DMV 
registrations data, Motor Carrier registrations data, weight-mile tax 
SFQPSUT
�nBU�GFF�SFQPSUT
�BOE�SPBE�VTF�BTTFTTNFOU�GFF�SFQPSUT��
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 ඵ setEvasion() (line 145) captures evasion and avoidance rates, along 
with some other assumptions used in revenue attribution. These 
BTTVNQUJPOT�BSF�TQFDJmFE�CZ�UIF�BOBMZTU��5IF�GVODUJPO�QVUT�UIF�
assumptions into:

 ඵ self.emptyLogWeight (the assumed declared weight of an empty log truck 
with its trailer decked)

 ඵ self.emptyLogPercent (the assumed share of log-truck VMT that are driven 
while empty and with the trailer decked)

 ඵ self.ruafReg104 (the assumed share of RUAF VMT by trucks with a 
registered weight of 104,001 to 105,500 pounds)

 ඵ self.ruafReg96 (the assumed share of RUAF VMT by trucks with a registered 
weight of 96,001 to 98,000 pounds)

 ඵ self.ruafReg78 (the assumed share of RUAF VMT by trucks with a registered 
weight of 78,001 to 80,000 pounds)

 ඵ self.ruafRegRate (the assumed per-mile registration fee paid by trucks that 
pay the RUAF)

 ඵ self.basicDiesel (the assumed proportion of basic VMT by diesel-powered 
cars and light trucks)

 ඵ self.wmtEvasion (the assumed percent of total miles traveled by WMT 
vehicles upon which taxes are not paid)

 ඵ self.dieselEvasion (the assumed percent of VMT by use-fuel-tax-paying 
vehicles for which the use-fuel tax was not paid; includes evasion and 
avoidance)

 ඵ self.gasEvasion (the assumed percent of VMT by gas-tax-paying vehicles for 
which the gas tax was not paid; probably is entirely avoidance)

Load Data for Cost Allocation

The following class methods capture data from the inputs workbook for 
the cost allocation calculations and are called before the model calls the 
allocateCosts() method. 

 ඵ setPath() (line 160) captures allocation rules to be applied to each 
expenditure category (work type) and puts them into self.path. self.path 
is a nested dictionary. Outer keys are work-type codes and inner keys 
are allocator names. Values are shares of costs in that work type to 
XIJDI�UIBU�BMMPDBUPS�TIPVME�CF�BQQMJFE��5IFTF�BTTVNQUJPOT�BSF�TQFDJmFE�
by the analyst in conformance with the approach agreed upon by the 
Study Review Team. 

 ඵ setProjectOrLocalCosts() (line 179) sets up data (e.g., self.
projectCosts and self.localCosts) that has a shared format. 
Captures project costs to be allocated and puts them into self.
projectCosts. The key is a tuple consisting of funding source, work 
type, facility class (combination of functional class and ownership), and 
bridge type. The values are biennial dollars of costs to allocate. These 
are typically derived from the ODOT Cash Flow Model and Project 
Control System.
Captures local government costs to be allocated and puts them into self.
localCosts. The key is a tuple consisting of funding source, work type, 
facility class (combination of functional class and ownership), and bridge 
type. The values are biennial dollars of costs to allocate. These are 
typically derived primarily from Local Roads and Streets Survey reports. 

 ඵ setNonProjectOrStuddedTire() (line 188) sets up data (e.g., self.
nonProjectCosts and self.studdedTire) that has a shared format. 
Captures non-project costs to be allocated and puts them into self.
nonProjectCosts. The key is a tuple consisting of funding source, work 
type, facility class (combination of functional class and ownership), and 
bridge type (always zero). The values are biennial dollars of costs to 
allocate. These are typically derived from the Agency Request Budget.
Captures studded tire costs to be allocated and puts them into self.
studdedTire. The key is a tuple consisting of funding source, work 
type, facility class (combination of functional class and ownership), and 
bridge type (always zero). The values are biennial dollars of costs to 
BMMPDBUF
�XIJDI�XJMM�MBUFS�CF�NPWFE�GSPN�UIF�XPSL�UZQFT�TQFDJmFE�IFSF�
into the work type for studded tire damage. These assumptions are 
supplied by the analyst. 

 ඵ setBridgeFactors() (line 170) captures cost shares used to distribute 
bridge expenditures for incremental cost allocation and puts them into 
self.bridgeFactors, a nested dictionary. The outer key is the bridge type 
BOE�UIF�JOOFS�LFZ�JT�B�CSJEHF�SFDMBTTJmDBUJPO�XPSL�UZQF��7BMVFT�BSF�
shares of costs for that bridge type to be allocated according to that 
work type. Shares for each bridge type must add up to one. The default 
values for these assumptions were developed from the 2002 OBEC 
Bridge Cost Allocation Study.
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 ඵ self.bondFactor�	MJOF����
�JT�EFmOFE�BT�UIF�QSPQPSUJPO�PG�CPOE�GVOEFE�
expenditures that will be repaid in a single biennium. This assumption is 
TQFDJmFE�CZ�UIF�BOBMZTU��*U�SFQSFTFOUT�UIF�CJFOOJBM�SFQBZNFOU�BNPVOU�BT�
a proportion of the principal amount. 

 ඵ self.biennium�	MJOF����
�JT�EFmOFE�BT�UIF�TUBSUJOH�ZFBS�PG�UIF�NPEFM�
CJFOOJVN��4QFDJmFE�CZ�UIF�BOBMZTU��

Load Data for Revenue Attribution

The following class methods capture data from the inputs workbook for the 
revenue attribution calculations. The HCASModule calls these methods 
to give data to the model before calling the standard implementation 
attributeRevenues() method or the alternative implementation 
attributeAltRevenues() NFUIPE��5IF�BMUFSOBUJWF�SBUFT�BSF�TQFDJmFE�CZ�UIF�
analyst to test changes in policy.

 ඵ setRevenueTotals() (line 198) captures revenue control totals and 
puts them into self.revenueTotals. The key is the name of the revenue 
instrument and the value is biennial dollars of revenue to attribute. These 
are typically derived from the Agency Request Budget and must be 
consistent with current-law rates and the VMT data and assumptions 
TQFDJmFE�FMTFXIFSF��

 ඵ simpleSetup (line 124) sets up data (in this case, self.MPG) that has a 
shared format.

 ඵ Captures initial MPG assumptions by weight class and puts them into 
self.MPG. The key is operating weight class and values are miles per 
gallon. The default values for these assumptions were derived from a 
regression analysis of Vehicle Inventory and Use Statistics (VIUS) data.

 ඵ setRates() (line 208) captures current-law (or alternative) rates for each 
of gas tax, use-fuel tax, VMT tax, weight mile tax, normal registration, 
GBSN�SFHJTUSBUJPO
��UPX�SFHJTUSBUJPO
�DIBSJUBCMF�OPOQSPmU�SFHJTUSBUJPO
�
e-plate registration, light-trailer registration, heavy-trailer registration, and 
title fees and puts them into self.rates (or self.altRates). self.rates (or self.
altRates) is a nested dictionary. The outer keys are revenue instruments 
and the inner keys are tuples of weight class and number of axles. 
Values are rates in dollars per VMT, gallon, or year, as appropriate. For 
UIF�TUBOEBSE�JNQMFNFOUBUJPO
�UIFTF�BSF�TQFDJmFE�CZ�UIF�BOBMZTU�CBTFE�
on current law and must match the assumptions used to develop the 

revenue control totals. For the alternative implementation, these are 
TQFDJmFE�CZ�UIF�BOBMZTU�UP�UFTU�QSPQPTFE�DIBOHFT�UP�SBUFT�

 ඵ setRUAFRates() (line 220) captures current-law (or alternative) 
road-use assessment fee rates and puts them into self.RUAFRates 
(or self.altRUAFRates). The key is a tuple consisting of weight class 
and number of axles and values are dollars per mile. For the standard 
JNQMFNFOUBUJPO
�UIFTF�BSF�TQFDJmFE�CZ�UIF�BOBMZTU�CBTFE�PO�DVSSFOU�MBX��
'PS�UIF�BMUFSOBUJWF�JNQMFNFOUBUJPO
�UIFTF�BSF�TQFDJmFE�CZ�UIF�BOBMZTU�UP�
test proposed changes to rates.

 ඵ setFFRates() (line 227) captures current-law (or alternative) monthly 
nBU�GFF�SBUFT
�BWFSBHF�NPOUIMZ�NJMFT
�BOE�BYMF�EJTUSJCVUJPO�BOE�QVUT�
UIFN�JOUP�TFMG�nBUGFF�	PS�BMU'MBUGFF
��5IF�LFZ�JT�POF�PG�A-PH�3BUF�
�A%VNQ�
Rate’, ‘Chip Rate’, ‘Log VMT’, ‘Dump VMT’, ‘Chip VMT’, ‘Log Axles’, 
‘Dump Axles’, or ‘Chip Axles’ and the values are rates in dollars per 
month, average miles per month, or shares of VMT in that weight class 
accounted for by trucks with that number of axles, as appropriate. For 
UIF�TUBOEBSE�JNQMFNFOUBUJPO
�SBUFT�BSF�TQFDJmFE�CZ�UIF�BOBMZTU�CBTFE�
on current law and the assumptions about average miles per month 
and distribution of miles among numbers of axles are derived from 
nBU�GFF�SFQPSUT�GSPN�.$5%��'PS�UIF�BMUFSOBUJWF�JNQMFNFOUBUJPO
�SBUFT�BSF�
TQFDJmFE�CZ�UIF�BOBMZTU�UP�UFTU�QSPQPTFE�DIBOHFT�UP�SBUFT�

Load Data for Summary Tables

The following class methods capture data from the inputs workbook and 
use it to tabulate summary tables of allocated costs and costs to allocate. 
The HCASModule calls these methods to give data to the model before 
calling the getAllocatedCostsByWorkType() and getCostsToAllocate() 
methods.

 ඵ setSummaryTypesClasses() (line 240) 
$BQUVSFT�EFmOJUJPOT�PG�TVNNBSZ�XPSL�UZQFT�BOE�QVUT�UIFN�JOUP�TFMG�
summaryWorkTypes. The key is the work type and the value is the 
summary work type.
$BQUVSFT�EFmOJUJPOT�PG�TVNNBSZ�XFJHIU�DMBTTFT�BOE�QVUT�UIFN�JOUP�TFMG�
summaryWeightClasses. The key is the weight class and the value is the 
summary weight class.
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VMT ANALYSIS METHODS
The makeVMTMaster() method (line 434) returns VMT by functional class, 
ownership, weight class, and number of axles for the model year. It uses 
VMT by weight class and number of axles (VCTotals, obtained from self.
baseVMT), VMT by functional class and ownership (FCTotals, obtained 
from self.VMTbyFC), and the seed data from self.seedData to create a VMT 
Master table. 
6TJOH�JUFSBUJWF�QSPQPSUJPOBM�mUUJOH
�UIF�QSPHSBN�SFQFBUFEMZ�TDBMFT�UIF�TFFE�
data until each row sums to its corresponding VC total and each column 
TVNT�UP�JUT�DPSSFTQPOEJOH�'$�UPUBM��5IF�QSPHSBN�TUPQT�mUUJOH�EBUB�PODF�UIF�
TVN�PG�TRVBSFE�FSSPST�GPS�UIF�mUUFE�WBMVFT�GBMMT�CFMPX�B�TQFDJmFE�UISFTIPME��

METHODS WITHIN MAKEVMTMASTER()
5IF�GPMMPXJOH�NFUIPET�BSF�EFmOFE�BOE�VTFE�XJUIJO�UIF�makeVMTMaster() 
class method:

 ඵ ÀQG)&6XPV���(line 449) sums VMTData by functional class and 
ownership across weight classes and numbers of axles. 

 ඵ ÀQG9&6XPV�� (line 457) sums VMTData by weight class and number of 
axles across functional class and ownership. 

 ඵ scaleToFC() (line 465) multiplies each value in VMTData by the ratio of 
its FCTotal control total to its current FCSum.

 ඵ scaleToVC() (line 472) multiplies each value in the VMTData by the ratio 
of its VCTotal control total to its current VCSum.

 ඵ ÀQG66(�� (line 479) calculates the sum of squared errors for the 
FCSums. (The SSE for VCSums will equal zero because the scaling 
process for VCSums runs after scaling for FCSums.) The “errors” are 
differences between the sums of VMT by individual facility class and 
the control total for that facility class. They are squared (multiplied by 
themselves) before adding up over facility classes for two reasons: 
positive and negative differences can’t cancel each other out and a 
large difference in an individual facility class will be given greater weight 
than several small differences that add up to the large difference. It is 
important that none be off by a lot, but it is acceptable for many to be off 
by a tiny amount each.

HOW MAKEVMTMASTER() WORKS
VMTMaster is a matrix of vehicle-miles traveled (VMT) by vehicle classes 
and by road classes. Vehicle classes are combinations of 2,000-pound 
weight increments and numbers of axles. Road classes are combinations 
PG�GVODUJPOBM�DMBTTFT�	EFmOFE�CZ�UIF�'FEFSBM�)JHIXBZ�"ENJOJTUSBUJPO
�BOE�
ownership. 
We start with base-year VMT by declared weight class by tax class to 
develop the row totals. Vehicles weighing 80,000 pounds and under 
BSF�OPU�DMBTTJmFE�CZ�BYMFT�	BYMFT��
��#BTF�ZFBS�7.5�CZ�XFJHIU�NJMF�UBY�
vehicles between 80,000 and 105,500 pounds are available by numbers of 
axles because the tax rate varies with the number of axles. Other vehicles 
in this range (e.g., farm, publicly-owned, or road-use assessment fee) are 
assumed to have the same distribution of miles by number of axles within 
each weight class as weight-mile tax vehicles.
Base-year VMT by road-use-assessment-fee vehicles weighing more than 
105,500 pounds are distributed among numbers of axles according to the 
QSPQPSUJPOT�TQFDJmFE�JO�TFMG�BYMF4IBSFT��"�EJDUJPOBSZ�OBNFE�7$5PUBMT
�
keyed by weight class and number of axles, is built to contain the row totals 
for the VMT Master matrix.
The column totals are copied from self.VMTbyFC and scaled to add up to exactly 
the same total as the row totals. The individual cells of the VMT Master matrix are 
initialized with the proportions from self.seedData. The columns initially sum to one. 
5IF�JUFSBUJWF�QSPQPSUJPOBM�mUUJOH�GPMMPXT�UIF�GPMMPXJOH�TUFQT�

1. Scale each column so that it adds up to its column control total 
(scaleToFC())
���4VN�FBDI�SPX�	mOE7$4VNT	



3. Scale each row so that it adds up to its row control total (scaleToVC())
���4VN�FBDI�DPMVNO�	mOE'$4VNT	



5. Find the sum of squared differences between column totals and 
DPMVNO�DPOUSPM�UPUBMT�BOE�DPNQBSF�UP�UIF�UISFTIPME�WBMVF�	mOE44&	

��
The threshold value is arbitrarily set to 48, meaning that if each of the 48 
facility classes was off by less than one vehicle mile traveled (out of a 
UPUBM�PG�NPSF�UIBO����CJMMJPO

�JU�XPVME�CF�TBUJTmFE�

6. If the sum of squared errors is less than the threshold, stop. Otherwise, 
return to Step 1.
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0ODF�JUFSBUJWF�QSPQPSUJPOBM�mUUJOH�JT�DPNQMFUF
�UIF�HSPXUI�SBUFT�GPS�FBDI�
XFJHIU�DMBTT�GSPN�TFMG�HSPXUI3BUFT�BSF�BQQMJFE�UP�UIF�mUUFE�CBTF�ZFBS�
VMT data to bring it to the model year (the middle 12 months of the study 
biennium). 
Three additional, summary facility classes are then added to the matrix. FC 
0 is all state-owned roads, FC -1 is all roads, and FC -2 is all locally owned 
roads.
VMTMaster is copied to self.VMTMaster for use by other methods, is written 
to disk, and selected portions (FC -2 to FC 0, and all combinations of state 
ownership and functional class) are returned to the Model VMT tab in the 
outputs workbook. 
The key in self.VMTMaster is a tuple consisting of facility class, declared 
weight class, and declared number of axles. Values are model-year VMT.
Once VMTMaster is built, it is used to convert self.paveFactors, which 
are by operating weight, actual number of axles, and functional class, 
into factors by declared weight class, declared number of axles (zero 
if declared weight under 80,000 pounds and nine if nine or more), and 
facility class (combinations of functional class and ownership, including 
the aggregate facility classes for all roads, all state-owned roads, and 
all locally owned roads), which are stored in self.pavement and used in 
allocateCosts() to allocate pavement costs to declared weight classes. The 
factors in self.pavement are VMT-weighted averages of the factors in self.
QBWF'BDUPST��'BDUPST�BSF�DPOTUSVDUFE�GPS�CPUI�nFYJCMF�BOE�SJHJE�QBWFNFOUT�

The structure of self.pavement is a nested dictionary. The outer key is the 
pavement type (Flex or Rigid) and the inner key is a tuple consisting of 
facility class, declared weight class, and declared number of axles. The 
code for preparing the pavement factors is intermingled with the code 
for building VMTMaster to save repeated looping over the same data 
structures. 
The makeVMTByVehicles() method (line 658) multiplies VMT values in 
self.baseVMT by the appropriate compounded growth rates to produce 
self.vmtByVehicles, which contains model-year VMT by weight class 
and tax class. These are returned to the HCAS Outputs workbook. self.
vmtByVehicles is a nested dictionary. The outer key is the tax class and the 
inner key is the weight class.

COST ALLOCATION METHODS
The allocateCosts() method (line 686) performs the following processes: 

 ඵ Combine local costs data from self.localCosts with project costs data 
from self.projectCosts into self.projectCosts (line 690).

 ඵ Do bridge splits on project costs (line 694). For projects in work types 
13, 14, 15, 19, 67, 68, 113, 114, 115, 119, 167, and 168 (bridge and 
JOUFSDIBOHF�QSPKFDUT

�UIF�CSJEHF�UZQF�GPS�FBDI�QSPKFDU�JT�JEFOUJmFE�BOE�
the project’s cost is split into multiple work types (60-65) using the 
bridge factors appropriate to the bridge type. Costs in the original work 
types are removed from self.projectCosts and the aggregated, split 
costs in work types 60-65 are inserted into self.projectCosts. Bridge 
projects that add capacity (work types 67, 68, 167, and 168) get their 
CBTF�JODSFNFOU�BMMPDBUFE�BDDPSEJOH�UP�UIF�BMMPDBUPS	T
�TQFDJmFE�JO�XPSL�
type 65, so the portion of their costs that would go to work type 60 
BDDPSEJOH�UP�UIF�CSJEHF�GBDUPST�EFmOFE�JO�UIF�#SJEHF�4QMJUT�UBC�PG�UIF�
workbook is instead assigned to work type 65. 

 ඵ Separate bond projects and apply the bond factor (line 709). Projects 
XIFSF�UIF�GVOEJOH�TPVSDF�JT�iCPOEw�BSF�JEFOUJmFE
�UIFJS�DPTUT�BSF�
multiplied by the bond factor, and they are removed from self.
projectCosts and inserted into bondsToAllocate.

 ඵ Do studded tire adjustment (line 716). For each work type and 
corresponding dollar amount in self.studdedTire, the dollar amount 
is divided proportionally among all projects in that work type in self.
projectCosts and moved out of those projects and into work type 39 or 
139 (if the original work type was over 100, indicating work on locally 
owned roads). 

 ඵ Set up allocation vector data structure (allocators) and build allocation 
vectors (line 739). There are allocation vectors for each combination of 
allocator, functional class, and ownership. Within each allocation vector, 
there is an element for each combination of weight class and number of 
axles. 

 ඵ Build allocation vectors with the vector of allocation factors appropriate 
to the allocator. The allocation factors are proportional to costs imposed 
per VMT and come from self.simpleFactors, self.pavement, and self.
pceFactors. Each allocation factor is then multiplied by the VMT in that 
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combination of weight class and number of axles for the combination of 
functional class and ownership for which the allocation vector is being 
prepared, which come from self.VMTMaster. The VMT multiplied by the 
allocation factors for Congested PCE are adjusted using the shares from 
self.peakShares so that they represent VMT during the peak hour for 
that functional class.

 ඵ Scale allocation vectors so that the elements of each vector sum to one 
(line 793). The resulting allocation vectors may then be multiplied by a 
project cost and the result will be a vector of allocated costs with each 
element containing the dollar amount for that combination of weight 
class and number of axles. All the elements in the allocated costs 
vector sum to the original amount to be allocated. For this to work, it is 
necessary that there be non-zero VMT in the combination of functional 
class and ownership associated with the project. Incorrectly recorded 
functional classes (e.g., locally owned interstates) can cause costs to 
disappear during allocation.

 ඵ Apply allocation vectors to project costs to allocate (except for “other 
construction” and “other bridge” costs) as described above to generate 
allocated project costs (line 800).

 ඵ Make Other Bridge and Other Construction allocators (line 814). Once 
bridge project costs other than “other bridge” have been allocated, a 
special allocation vector is built to allocate these costs in proportion to 
all previously allocated bridge project costs. The same is done to create 
a special allocation vector to allocate “other construction” costs in 
proportion to all previously allocated construction project costs.

 ඵ Apply Other Bridge and Other Construction allocators to “other bridge” 
and “other construction” costs (line 858).

 ඵ Apply allocators to non-project costs (line 872). Any bond-funded 
projects found in self.nonProjectCosts are removed, multiplied by self.
bondFactor, and added to bondsToAllocate. Remaining non-project 
costs have the appropriate allocation factors applied to them and are 
added to allocatedCosts.

 ඵ Apply allocation vectors to bonded costs to allocate (line 894). 
Applies the allocators to bondstoAllocate and stores the result in 
allocatedBonds. 

 ඵ 4UPSF�BMMPDBUFE�CPOEFE�DPTUT�	MJOF����
��$SFBUFT�B�UFYU�mMF�PG�BMMPDBUFE�
bond costs (allocatedBonds) for use in future studies. (Future model 
SVOT�XJMM�VTF�UIJT�mMF�UP�PCUBJO�QSJPS�BMMPDBUFE�CPOE�DPTUT�


 ඵ (FU�QSJPS�BMMPDBUFE�CPOET�GSPN�mMFT�	MJOF����
��$BQUVSFT�BMMPDBUFE
�
current payments due on bonds issued for projects in previous biennia 
(priorBonds).  

 ඵ Add current and prior allocated bonded costs to allocatedCosts (line 
947). 

 ඵ 8SJUF�PVU�EFUBJMFE�BMMPDBUJPO�SFTVMUT�UP�UBC�EFMJNJUFE�UFYU�mMFT
�POF�GPS�
each funding source (line 959). These are named AllocatedCosts_
federal.txt, AllocatedCosts_state.txt, etc.

 ඵ Copy allocators to self.allocators and allocatedCosts to self.
fullAllocatedCosts (line 974).

 ඵ Prepare a summary table of allocated costs and that is returned to the 
HCAS Outputs workbook (line 978). Columns are funding sources and rows 
are combinations of declared weight class and declared number of axles. 
Cells contain allocated biennial dollars.

The getAllocationVectors() method (line 999) gets the allocation vectors 
from self.allocators. Columns are allocators and rows are combinations of 
facility class, declared weight class, and declared number of axles.
The getAllocatedCostsByWorkType() method (line 1030) gets allocated 
costs from self.fullAllocatedCosts and aggregates them by summary work 
type from self.summaryWorkTypes and by summary weight class from 
self.summaryWeightClasses and returns the aggregated allocated costs 
to the Allocated Costs by SWT tab in the outputs workbook. Columns are 
summary weight classes and rows are combinations of funding source and 
summary work type. Cells contain allocated biennial dollars.
The getCostsToAllocate() method (line 1066) gets costs to allocate from 
self.projectCosts (which now includes local costs and excludes bonded 
costs), self.nonProjectCosts (which now excludes bonded costs), self.
bondCosts, and self.priorBondAmount and aggregates them by summary 
work type from self.summaryWorkTypes. It returns the aggregated costs 
to allocate to Costs to Allocate tab in the outputs workbook. Note that prior 
bond amounts do not contain information about their original work type 
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and are put into their own summary work type (21). Columns are funding 
sources and rows are summary work types. Cells contain biennial dollars.

REVENUE ATTRIBUTION METHODS
The attributeRevenue() method (line 1103) performs the following 
processes:

 ඵ Attribute road-use assessment fee (RUAF) revenue (line 1105). RUAF 
revenues are attributed to weight classes by multiplying their model-year 
VMT in each combination of weight class and number of axles by the 
appropriate RUAF rate from self.RUAFRates. RUAF VMT are the total 
VMT in that combination of weight class and number of axles from self.
VMTMaster times the ratio of RUAF VMT in that weight class to all VMT 
in that weight class from self.vmtByVehicles. This assumes that axle 
shares for RUAF vehicles under 105,500 pounds will be the same as 
for weight-mile tax vehicles in the same weight class, which has been 
determined to be a reasonable assumption. The resulting revenues are 
doubled to make them biennial. It is assumed that there is no evasion 
of road-use assessment fees. Attributed RUAF revenues are put into 
ruafRevenue, where the key is a tuple consisting of weight class and 
number of axles and the value is biennial dollars.

 ඵ Attribute weight-mile tax (WMT) revenue and as-if WMT revenue (line 
1117). WMT revenues are attributed to weight classes by multiplying 
their model-year VMT in each combination of weight class and number 
of axles form self.vmtByVehicles by the appropriate WMT rate from 
self.rates. The base-year VMT from which the model-year VMT were 
derived were adjusted upward from base-year WMT reports to account 
for assumed evasion, so the reverse adjustment must be applied to 
estimate WMT revenue. This is accomplished by multiplying revenues 
by (1.0 - self.wmtEvasion). The resulting revenues are doubled to make 
them biennial and stored in wmtRevenue. For all VMT by vehicles in 
weight classes to which WMT rates apply, but do not pay the WMT, 
nBU�GFF
�PS�36"'
�UIF�XFJHIU�NJMF�UBYFT�UIFZ�XPVME�QBZ�JG�UIFZ�EJE�QBZ�
the WMT are calculated and stored in asifWmtRevenue. As-if WMT 
SFWFOVFT�GPS�UIPTF�QBZJOH�nBU�GFFT�BSF�DBMDVMBUFE�MBUFS
�BMPOH�XJUI�
nBU�GFF�SFWFOVFT��5IF�LFZ�JO�CPUI�XNU3FWFOVF�BOE�BTJG8NU3FWFOVF�JT�
a tuple consisting of declared weight class and declared axles.

 ඵ "UUSJCVUF�nBU�GFF�SFWFOVF�	MJOF�����
��'PS�FBDI�nBU�GFF�DPNNPEJUZ�	MPH
�
dump, and chip), for each combination of weight class and number 
of axles, divide the model-year VMT by the average VMT per month 
for that commodity and weight, and multiply the resulting number of 
WFIJDMF�NPOUIT�CZ�UIF�BQQSPQSJBUF�NPOUIMZ�nBU�GFF�SBUF��"T�JG�XFJHIU�NJMF�
UBYFT�GPS�nBU�GFF�QBZJOH�WFIJDMFT�BSF�DBMDVMBUFE�BU�UIF�TBNF�UJNF��'PS�
nBU�GFF�MPH�USVDLT
�UIF�NPEFM�7.5�NVTU�CF�BEKVTUFE�QSJPS�UP�FTUJNBUJOH�
as-if WMT revenues. When paying the WMT, log trucks can declare a 
lower weight when empty and traveling with their trailer decked. When 
FTUJNBUJOH�BT�JG�8.5�SFWFOVFT�GPS�nBU�GFF�MPH�USVDLT
�7.5�JO�FBDI�
weight class are multiplied by (1.0 - self.emptyLogPercent) and then 
by the WMT rate appropriate to that weight class. The VMT then are 
multiplied by self.emptyLogPercent and the WMT rate appropriate to 
TFMG�FNQUZ-PH8FJHIU��5IF�nBU�GFF�BOE�BT�JG�8.5�SFWFOVFT�BSF�EPVCMFE�
to make them biennial and stored in ffRevenue and asifWmtRevenue, 
SFTQFDUJWFMZ��"�UBC�EFMJNJUFE�UFYU�mMF
�'MBU'FF3FQPSU�UYU
�DPOUBJOJOH�
nBU�GFF�7.5
�SFWFOVFT
�BOE�BT�JG�8.5�SFWFOVFT�CZ�DPNNPEJUZ�BOE�
XFJHIU�DMBTT�JT�XSJUUFO�PVU�UP�EJTL�BT�B�UFYU�mMF�

 ඵ Attribute registration and title revenues (line 1173). Budgeted total DMV 
registration, Motor Carrier Apportioned, Motor Carrier Non-Apportioned, 
and title fee revenues are attributed to vehicle classes using 
fee-weighted VMT. VMT for vehicles over 26,000 pounds are adjusted 
using the declared-to-registered factors. VMT by tax class and 
weight class are multiplied by the registration fee that applies to that 
combination and the resulting amounts are scaled so that they add up 
to the total expected registration fee revenue. For vehicles over 26,000 
pounds, registration fee revenues by registered weight are converted 
back to revenues by declared weight class using the same declared-to-
registered factors. A further adjustment is made to give RUAF vehicles 
credit for the registration fees they pay.

 ඵ This method eliminates the need for forecasting vehicle counts and 
automatically accounts for the substantial registration revenues that 
are produced by fees other than the regular registration fee (e.g., 
temporary registrations, duplicates, etc.). It also eliminates the need for 
directly forecasting the number of titles that will be issued. There is an 
implicit assumption that vehicles in the different weight classes of heavy 
vehicles all travel the same number of miles per title issuance. “As-if” 
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registration fees are estimated for alternative-fee-paying vehicles. As 
of the 2011 Study, Flat Fee vehicles are no longer treated as alternative 
fee-paying vehicles.

 ඵ The method loops over the rows (combinations of declared weight class 
and declared number of axles) in self.rates, which are the current-law 
rates entered in the General tab of the HCAS Inputs workbook. It 
multiplies the fee per year by the VMT per year by the vehicles subject 
to that fee (as if the rate were per VMT). It then adds up those (large) 
numbers for each instrument and divides the biennial revenue control 
total for that instrument by the sum of annual miles times annual fee for 
that instrument. It applies that ratio to the annual miles times annual fee 
for each combination of declared weight class and declared number of 
axles to get biennial revenues for that combination and instrument.

 ඵ For vehicles over 26,000 pounds, an individual vehicle will have one 
registered weight, but may have multiple declared weights, depending 
PO�DPOmHVSBUJPO��8IFO�HFUUJOH�UIF�BOOVBM�7.5�UP�NVMUJQMZ�CZ�FBDI�SBUF
�
self.declaredRegistered, which contains the proportion of VMT for each 
declared weight class that is in each registered weight class, is used.

 ඵ For vehicles over 80,000 pounds, the revenues are attributed to vehicles 
DMBTTFT�EFmOFE�CZ�CPUI�EFDMBSFE�XFJHIU�BOE�OVNCFS�PG�BYMFT
�TP�BYMF�
shares for each weight class are calculated and used to spread the 
registration revenues (which vary only with weight) among the numbers 
of axles for each weight class.

 ඵ At the same time that registration revenues are attributed for “alternative” 
SFHJTUSBUJPO�GFFT�	F�H�
�GBSN
�DIBSJUBCMF�OPO�QSPmU
�QVCMJDMZ�PXOFE
�FUD�

�
“as-if” registration fees are calculated as if they paid the “normal” 
registration rate for their weight.  Those are used later to calculate the 
“subsidy” amount. 

 ඵ Make an adjustment to registration revenues to give RUAF vehicles 
some credit (line 1329). When a vehicle pays the road-use assessment 
fee, it is often operating at a weight above the maximum allowed 
declared or registered weight of 105,500 pounds. These vehicles do 
pay registration fees, but at a weight that does not correspond to the 
XFJHIU�SFDPSEFE�JO�UIF�36"'�EBUB��"TTVNQUJPOT�BSF�TQFDJmFE�JO�UIF�
Revenues tab of the workbook that allow RUAF vehicles to be credited with 
registration fees by transferring attributed fees from lower weight classes. 

 ඵ Attribute fuel tax and VMT tax revenues (line 1350). Gasoline and diesel 
fuel tax revenues are attributed separately because the model allows for 
different tax rates and different evasion/avoidance assumptions. VMT by 
fuel type and weight class for fuel-tax paying vehicles are assembled 
and adjusted for evasion/avoidance. A preliminary attribution is made by 
dividing the adjusted VMT in each combination of weight class and fuel 
type by the assumed miles per gallon for that weight class from the MPG 
data set and multiplying the resulting number of gallons by the per-gallon 
rate for that fuel type. The attribution to vehicles between 10,001 and 
26,000 pounds is then adjusted to bring those weight classes, as a 
group, to equity (before considering subsidies). The attribution to basic 
vehicles (those 10,000 pounds and under) is adjusted to make the total 
revenues attributed add up to the forecast revenues from the budget. 
The implied miles per gallon after adjustment for each weight class is 
calculated and returned to the MPG tab in the outputs workbook where 
it may be examined for reasonableness. The reasons for using this 
approach are detailed in Issue Paper 6 from the 2005 study.

 ඵ 5IF�mSTU�TUFQ�JO�BUUSJCVUJOH�GVFM�UBY�SFWFOVFT�JT�mOEJOH�UIF�UBYFE�7.5�CZ�
weight class for the gas tax and for the use-fuel (diesel, etc.) tax, taking 
into account avoidance, evasion, the portion of basic vehicles that do 
not burn gasoline, and the fact that publicly owned vehicles such as 
transit and school buses do not have to pay the use-fuel tax.

 ඵ The taxed VMT for each weight class is divided by the assumed miles 
per gallon from self.MPG and multiplied by the tax rate per gallon to get 
revenues by weight class. The assumed miles per gallon for vehicles 
between 10,001 and 26,000 pounds are then adjusted to force those 
weight classes into perfect equity (before the subsidy adjustment) and 
their attributed fuel-tax revenues are recalculated. The sum of attributed 
non-basic (over 10,001 pounds) fuel taxes are subtracted from their 
revenue control totals, leaving the amount from basic vehicles. The 
assumed average basic-vehicle is then recalculated so that basic 
vehicles will produce this amount of revenue and that amount is 
attributed to basic vehicles. The calibrated miles-per-gallon assumptions 
are stored in self.adjustedMPG. 

 ඵ Attribute other motor carrier revenue (line 1455). Budgeted other motor 
carrier revenue is attributed to heavy vehicle weight classes on the basis 
of all RUAF and WMT VMT.
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 ඵ Determine subsidy amount for each weight class (line 1488). These are 
calculated for each tax class by subtracting what they do pay in each 
revenue category from what they would pay if they paid the “regular” tax 
or fee. Subsidy amounts may be negative.

 ඵ Prepare a table of attributed revenues and subsidy amounts to save to a 
tab in the outputs workbook (line 1522). 

Attributed revenues are saved in the Attributed Revenues tab of the outputs 
workbook. getAdjustedMPG() (line 1534) returns the calibrated miles-per-
gallon assumptions from self.adjustedMPG to the MPG tab in the outputs 
workbook.

ALTERNATIVE REVENUE ATTRIBUTION 
METHODS
The attributeAltRevenues() (line 1550) method repeats the revenue 
BUUSJCVUJPO�QSPDFTT�VTJOH�BMUFSOBUJWF�SBUFT�TQFDJmFE�CZ�UIF�BOBMZTU�JO�UIF�Alt. 
Rates tab of the inputs workbook.
The process for alternative revenue attribution is essentially the same as for 
the primary revenue attribution, but there are important differences:

 ඵ When attributing registration and title fee revenues, assume that the 
revenues per VMT for each combination of instrument and weight class 
will change by the ratio of alternative rate to original rate. This allows 
estimating revenues from alternative registration and title fees without 
specifying the total revenue they will produce in advance.

 ඵ When attributing fuel-tax revenues, use the calibrated miles per gallon 
from the original revenue attribution. This allows estimating revenues 
from alternative fuel-tax rates without specifying the total revenue they 
will produce in advance.

Alternate attributed revenues are saved in the Alt. Attributed Revenues tab of 
the outputs workbook. 
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MODEL ASSUMPTIONS AND DATA SOURCES
5IJT�BQQFOEJY�EPDVNFOUT�UIF�BTTVNQUJPOT�BOE�EBUB�VTFE�JO�UIF�mOBM�SVO�PG�
the HCAS model for the 2015 Highway Cost Allocation Study. Data used in 
UIF�mOBM�NPEFM�SVO�XFSF�DPMMFDUFE�CFUXFFO�SPVHIMZ�+VOF������BOE�+BOVBSZ�
������5IF�mOBM�NPEFM�SVO�XBT�DPNQMFUFE�BOE�WFSJmFE�JO�.BSDI������

Table 1 through Table 6 list assumptions in the HCAS Inputs Excel 
XPSLCPPL�UIBU�BSF�VTFE�JO�UIF�mOBM�SVO�PG�UIF�NPEFM��Table 1 and Table 2 
IBWF�UIF�)$"4�*OQVUT�XPSLCPPL�UBC�MJTUFE�JO�UIF�mSTU�DPMVNO�GPMMPXFE�CZ�
the assumption name or brief description.
Like prior HCAS inputs workbooks, this workbook includes a Base VMT 
tab. Table 1 lists the assumptions used to develop the Base VMT tab in 
the 2015 inputs workbook. These assumptions are yellow-shaded cells in 
their respective workbook tabs. The key tabs that are linked to and build 
up the Base VMT tab are the VMT Growth, DMV VMT, MCTD VMT, Federal 
VMT, and Bus VMT tabs. This setup of the Base VMT tab differs from prior 
HCASs. In prior HCASs, the data in the Base VMT tab in the HCAS Inputs 
Excel workbook were built up in a separate “Base VMT.xlsx” workbook. 
Table 2 lists the assumptions in the HCAS inputs workbook. Most of the 
assumptions listed in Table 2 correspond to yellow-shaded cells in their 
respective workbook tab.
Table 3 through Table 6 display the assumptions for studded tires, motor 
home weight classes, bridge splits, and initial mpg because these 
assumptions are tables or ranges, not single values.
Table 3 displays expenditures related to studded tires. It shows biennium 
expenditures by funding source, work type and facility class.
Table 4 displays the assumed weight classes by motor home length used 
to assign motor home VMT to weight classes in the DMV VMT tab in the 
HCAS Inputs workbook.
Table 5 displays the assumed bridge splits used to split bridge project 
FYQFOEJUVSFT�BNPOH�UIF�CSJEHF�SFDMBTTJmDBUJPO�XPSL�UZQFT��5IFTF�
assumed values are from the 2002 OBEC Bridge Allocation Report.

Table 6 contains the assumed initial MPG, created from regression of the 
2002 Vehicle Inventory and User Survey published by the U.S. Census 
Bureau. The Vehicle Inventory and Use Survey was discontinued after 2002.
Table 7 MJTUT�UIF�mMFT�BOE�TPVSDFT�PG�UIF�EBUB�VTFE�JO�UIF������'JOBM�)$"4�
model run.

Tab Assumption Value
DMV VMT Commercial Trucks & Buses Annual VMT 

per vehicle (10,001 to 26,000 weight class)
19,000

DMV VMT Tow Truck Annual VMT per vehicle 15,000
DMV VMT Farm Vehicle Annual VMT per vehicle (by weight class)

less than 20,001 lbs 3,000
20,001 to 40,000 lbs 3,500
40,001 to 50,000 lbs 4,000
50,001 to 70,000 lbs 4,500
70,001 to 80,000 lbs 5,000
80,001 to 90,000 lbs 6,000
90,001 to 100,000 lbs 7,000
100,001 to 104,000 lbs 7,500
104,001 lbs and up 8,000

DMV VMT State & Local Annual VMT per vehicle (by weight class)
less than 20,001 lbs 13,000
10,001 to 26,000 lbs 12,000
26,001 lbs and up 11,000

DMV VMT $IBSJUBCMF���/PO�1SPmU�"OOVBM�7.5�QFS�
vehicle

10,000

DMV VMT Motorhome Annual VMT per vehicle 3,988
DMV VMT Motorhome length/weight class 

assumptions (from Winnebago vehicle 
spec. information)

See Table 4

Table 1. Base VMT Worksheet Assumptions

See: DMV VMT tab, HCAS Inputs 2015.xlsx
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Model AssUMptions And dAtA soUrces

Tab Assumption Value -XVWLÀFDWLRQ�6RXUFH
General 4QMJU�PG�CSJEHF�FYQFOEJUVSFT�BDSPTT�CSJEHF�SFDMBTTJmDBUJPO�XPSL�UZQFT See Table 5 2002 OBEC Bridge Allocation Study
General Base Year 2013 Ch. 2, pg. 9
General Biennium 2015 Ch. 2, pg. 9
General BondFactor 0.1605 Ch. 3, pgs. 21-22
General Forecast Year (also, Model Year) 2016 Ch. 2, pg. 9
General Percent of basic gallons that are diesel 5% NA
General Percent of RV gallons that are diesel 40% NA
General Percent of taxed gallons that are basic 94% NA
MPG MPG (initial) by weight class See Table 6 Regression on 2002 VIUS data
Policy Preliminary and Construction Engineering (and etc.) Share 1 55.95% Ch. 3, pg. 17
Policy Right of Way (and Utilities) Share 1 73.75% Ch. 3, pg. 17
Policy New Pavements-Rigid Allocator/Share 1 3.99% Ch. 3, pg. 17
Policy New Pavements-Flexible Allocator/Share 1 5.43% Ch. 3, pg. 17
Policy Pavement and Shoulder Reconstruction-Rigid Allocator/Share 1 3.99% Ch. 3, pg. 17
Policy Pavement and Shoulder Reconstruction-Flexible Allocator/Share 1 5.43% Ch. 3, pg. 17
Policy Pavement and Shoulder Rehab-Rigid Allocator/Share 1 3.99% Ch. 3, pg. 17
Policy Pavement and Shoulder Rehab-Flexible Allocator/Share 1 5.43% Ch. 3, pg. 17
Policy Surface and Shoulder Maintenance-Rigid Allocator/Share 1 3.99% Ch. 3, pg. 17
Policy Surface and Shoulder Maintenance-Flexible Allocator/Share 1 5.43% Ch. 3, pg. 17
Policy Local Gov: Preliminary and Construction Engineering (and etc.) Share 1 55.92% Ch. 3, pg. 19
Policy Local Gov: Right of Way (and Utilities) Share 1 55.92% Ch. 3, pg. 19
Policy Local Gov: New Pavements-Rigid Allocator/Share 1 3.99% Ch. 3, pg. 19
Policy Local Gov: New Pavements-Flexible Allocator/Share 1 5.43% Ch. 3, pg. 19
Policy Local Gov: Pavement and Shoulder Reconstruction-Rigid Allocator/Share 1 3.99% Ch. 3, pg. 19
Policy Local Gov: Pavement and Shoulder Reconstruction-Flexible Allocator/Share 1 5.43% Ch. 3, pg. 19
Policy Local Gov: Pavement and Shoulder Rehab-Flexible Allocator/Share 1 3.99% Ch. 3, pg. 19
Policy Local Gov: Pavement and Shoulder Rehab-Flexible Allocator/Share 1 5.43% Ch. 3, pg. 19
Policy Local Gov: Surface and Shoulder-Rigid Allocator/Share 1 3.99% Ch. 3, pg. 19
Policy Local Gov: Surface and Shoulder-Flexible Allocator/Share 1 5.43% Ch. 3, pg. 19
Policy All other Allocators Shares for work types not PE, ROW, or Pavement 100% Ch. 3, pgs. 17-20
General Gas Tax Avoidance Rate 3.53% Ch. 3, pg. 23

Table 2. +&$6�0RGHO�8VHU�6SHFLÀHG�$VVXPSWLRQV
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Model AssUMptions And dAtA soUrces 

Tab Assumption Value -XVWLÀFDWLRQ�6RXUFH
General Diesel Tax Evasion & Avoidance Rate 4.53% Ch. 3, pg. 23
General WMT Evasion Rate 5% Ch. 3, pg. 23
General Basic Diesel (percent of basic VMT by diesel vehicles) 5%
General Taxed Diesel (percent of taxed gallons that are diesel) 9.47%
General RUAF Registration Adjustment  4.5% NA
General RUAF Reg. from 78001 14% NA
General RUAF Reg. from 96001 15% NA
General RUAF Reg. from 104001 71% NA
General Log truck miles empty 50% Ch. 7, pg. 63
General Empty log truck declared weight (lbs) 42,001 Ch. 7, pg. 63
General E-Plate Registration, annualized 40% One-time registration fee of $2 divided by 5 yrs.
General Split of studded tire expenditures across funding sources and work types See Table 3 NA
General State/Local-State split (speed adjustment factor) 11% NA
General 1SFTFSWBUJPO�DPTUT�JOnBUJPO�SBUF 3% NA

7DEOH����FRQWLQXHG���+&$6�0RGHO�8VHU�6SHFLÀHG�$VVXPSWLRQV

See: HCAS Report; General, Policy and MPG tabs, HCAS Inputs 2015.xlsx

1Figure 5.5, Review of Studded Tires in Oregon, Final Report, SPR 304-671, December 20, 2014, ODOT Research Section 
2
µÕ>��Ì��££¯��v�ÃÌ>Ìi�iÝ«i�`�ÌÕÀiÃ�­ÕÃ��}�ÃÌ>Ìi�É���V>��ÃÌ>Ìi�Ã«��Ì]�Ã«ii`�>`�ÕÃÌ�i�Ì�v>VÌ�À®°

Funding Work Type Facility 
Class

Biennium 
Expenditures ($)

Distribution by 
Work Type

state - 0 8,570,7791 100%

state 1 0 407,453 5%
state 11 0 6,790,885 79%
state 26 0 1,372,441 16%

local-state - -2 942,7862 100%

local-state 101 -2 44,820 5%
local-state 111 -2 746,997 79%
local-state 126 -2 150,968 16%

Table 3. Studded Tire Assumptions

See: General tab, HCAS Inputs 2015.xlsx 

Min. Length 
(feet)

Max. Length 
(feet)

Weight 
Class

0 22 1
23 24 10,001
25 26 12,001
27 30 14,001
31 32 16,001
33 34 18,001
35 35 22,001
36 36 24,001
37 37 26,001
38 38 28,001
39 50 30,001

Table 4. Motorhome Length to Weight Class 
Assumptions

See: DMV VMT tab (Motorhomes Table), HCAS Inputs 2015.xlsx 
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Model AssUMptions And dAtA soUrces

Bridge Type Work Type Share

0 60 0.6849
0 61 0.2520
0 62 0.0000
0 63 0.0000
0 64 0.0631
1 60 0.6666
1 61 0.2999
1 62 0.0000
1 63 0.0000
1 64 0.0335
2 60 0.6849
2 61 0.2520
2 62 0.0000
2 63 0.0000
2 64 0.0631
3 60 0.7221
3 61 0.1697
3 62 0.0000
3 63 0.0514
3 64 0.0568
4 60 0.8713
4 61 0.1029
4 62 0.0000
4 63 0.0000
4 64 0.0258

Table 5. Bridge Split Assumptions

See: General tab (Bridge Splits table), HCAS 

Inputs 2015.xls

Declared MPG Declared 
(cont.)

MPG 
(cont.)

1 20.00 110,001 5.07
10,001 10.85 112,001 5.04
12,001 10.27 114,001 5.01
14,001 9.77 116,001 4.99
16,001 9.33 118,001 4.96
18,001 8.94 120,001 4.93
20,001 8.59 122,001 4.91
22,001 8.27 124,001 4.88
24,001 7.98 126,001 4.86
26,001 7.15 128,001 4.83
28,001 7.04 130,001 4.81
30,001 6.94 132,001 4.79
32,001 6.85 134,001 4.76
34,001 6.76 106,001 4.74
36,001 6.67 108,001 4.72
38,001 6.59 136,001 4.70
40,001 6.52 138,001 4.67
42,001 6.45 140,001 4.65
44,001 6.38 142,001 4.63
46,001 6.31 144,001 4.61
48,001 6.25 146,001 4.59
50,001 6.19 148,001 4.57
52,001 6.13 150,001 4.55
54,001 6.07 152,001 4.53
56,001 6.02 154,001 4.51
58,001 5.97 156,001 4.49
60,001 5.92 158,001 4.47
62,001 5.87 160,001 4.45
64,001 5.82 162,001 4.43

Table 6. MPG Assumptions (Initial MPG) 

Declared MPG Declared 
(cont.)

MPG 
(cont.)

66,001 5.78 164,001 4.42
68,001 5.73 166,001 4.40
70,001 5.69 168,001 4.38
72,001 5.65 170,001 4.36
74,001 5.61 172,001 4.34
76,001 5.57 174,001 4.33
78,001 5.53 176,001 4.31
80,001 5.49 178,001 4.29
82,001 5.45 180,001 4.28
84,001 5.42 182,001 4.26
86,001 5.38 184,001 4.24
88,001 5.35 186,001 4.23
90,001 5.31 188,001 4.21
92,001 5.28 190,001 4.19
94,001 5.25 192,001 4.18
96,001 5.22 194,001 4.16
98,001 5.19 196,001 4.15
100,001 5.16 198,001 4.13
102,001 5.13 200,001 4.12

Table 6 (continued): MPG Assumptions 
(Initial MPG) 

See: MPG tab, HCAS Inputs 2015.xlsx 
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Data Source File Name

Bridge Project Information ODOT Project Costs - Final Rpt Sep 2014 (b)with br numbers.xlsx, 2015_HCAS_BR_
Length.xlsx

DMV Registration Data ODOT/DMV 2011-2013 VMT by type.xlsx, dmv_plates.xlsx, dropTag.docx, HCAS_
DMV_2013_12_all.csv, HCAS_DMV_2013_12.csv

Federal Fleet Report http://www.gsa.gov/portal/category/102859 2013 Federal Fleet Report. US General Services Administration (GSA). 
FHWA Highway Statistics-Table MV7 FHWA Highway Statistics-Table MV7 (2012): mv7.xls
FHWA Highway Statistics-Table VM2 0GmDF�PG�)JHIXBZ�1PMJDZ�"ENJOJTUSBUJPO
�')8" FHWA Highway Statistics-Table VM2 (2012): vm2.xls (http://www.fhwa.dot.gov/

policyinformation/statistics/2012/vm2.cfm)
Flat Fee Collections Reports ODOT LOGS_100pc_95pc_90pc_85pc_80pc_2013.xlsx, SAND&GRAVEL_2013.xlsx, 

FINAL_2013_FLAT_FEE_STUDY.docx
OR HPMS Submittal Data ODOT Sample_Details.zip, Submit_2013_41_Metadata.csv, Submit_2013_41_

NAAQS_Summaries.csv, Submit_2013_41_Sample_Sections_Details.csv, 
Submit_2013_41_Sample_Sections.csv, Submit_2013_41_Summaries.csv, 
Submit_2013_41_Urban_Summary.csv, Submit_2013_41_Vehicle_Summaries.csv

Local Costs: Local Roads and Streets 
Survey

ODOT 2013 Survey Form Combined City County_summary.xls

Motor Carrier Registrations ODOT/MCTD BKPLTS_YR2013.TXT, HUS_2013_WM.csv, Or_plates_2013.csv
Non-Project Costs ODOT Costs to Allocate Report_2014_Final.xlsx
Pavement Factors Roger Mingo, Mingo and Assoc. Calc Pave Shrs 2014 v3f.xlsm, gwdist.xlsx, relative_shares.xlsx
Project Costs ODOT Project Costs - Final Rpt Sep 2014 (b).xlsx, Project Costs - Final Rpt Sep 2014 (c).

xlsx, Project worktypes.xlsx
Studded Tire Expenditures ODOT Figure 5.5, Review of Studded Tires in Oregon, Final Report, SPR 304-671, 

December 20, 2014, ODOT Research Section 
VMT Forecast ODOT VMT Forecast for HCAS_2015.xls
Revenue Forecast ODOT Transactions & Revenues 2013-15.xls, Transactions & Revenues 2015-17 v2.xlsx
RUAF Collection reports ODOT/MCTD RUAFRPT.TXT
Transit VMT: Salem-Keizer Transit Gregg Thompson, Salem-Keizer Transit
Transit VMT: TriMet Steve Callas, TriMet
Weigh-In-Motion Data Portland State University/ODOT wimdata_2013.csv, wim_tags.csv, transponders.csv
WMT Collection Reports ODOT/MCTD WM_HUS_2013.csv, wmt.csv

Table 7. 2015 HCAS Data Files and Sources


