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Figure B-4: Schemaric representation of input-output model of the economy

Figure B-3 shows how these programs are linked to simulate changes over time. For each time
period, the economic model passes final demand to the location model. The location model deter-
mines the location of activities and transactions, while the transport model converts the transac-
tions into transportation flows (tons). It simultaneously determines the travel costs between zones.
The resulting travel costs are then passed to the location model for the following time period.
while consumption cost of goods faced by external zones impact overall next period state growth
within the economic model.

The economic model incorporates a model of the study area economy. It 15 like an economie
mput-output (I-O) model that includes a spatial dimension embodied 1n the location model. I-O
models represent the trading relationships between sectors of the economy. Each sector of the
economy produces goods and services that are consumed by other sectors of the economy. Prod-
ucts flow 1n one direction, dollars in the opposite direction. This 1s illustrated in Figure B-4.

Some of the goods and services that are produced are purchased by other economic sectors for use
in their production processes and are called mtermediate production. Other goods and services are
exported from the area or are sold to private imndividuals or government. These are not used to pro-
duce other goods or services and are called final production. Every increase i final goods produc-
tion mduces a chain of intermediate goods production. For example, the production of houses by a
construction company requires the production of lumber by a sawmill, which requires the produc-
tion of saws and other machinery. I-O models track these production and consumption relation-

ships and allow induced demand to be calculated from changes 1n final demand. The Statewide

Model is based on an I-O model produced by IMPLAN. This is a system of software and data sets
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originally developed by the U.S. Forest Service for policy analysis and now maintained by the
Minnesota IMPLAN Group. Inc.

The economic model simulates the growth of the economy based on increments in exports. Base-
line merements are assumed in each five-year period, to replicate Office of Economiec Analysis
(OEA) state employment forecasts under nominal conditions. However, actions that impact the
cost of producing goods in Oregon, such as bridge restrictions on trucking costs, can affect the
demand for exports with subsequent impacts to the economic production and demand for labor
within Oregon. Specifically, the model assumes that if bridge limitations result in a one percent
inerease in consumption costs for those outside of Oregon to buy Oregon goods (external zones).
they will buy one percent less with a resulting decrease 1n Oregon production (i.e . unitary elastic-
ity 1n the demand for exports with changes in external consumption costs). Economic model final
demand and production growth increments by industry sector 1s passed to the location model to be
used in the next 5-year period.

The statewide model adds a spatial dimension to the I-O model. In addition to calculating total
induced production for the model area, it determines where the induced production is most likely
to occur. This 1s done through a chain of computations that consider cost of producing and con-
suming the goods and services in different zones. Production/consumption costs are in turn
affected by land prices and transportation costs. The chain starts with forecasts of the growth of
final production for all goods and services by each economic sector for the analysis period (five-
year increment).

These forecasts were derived from population and employment forecasts developed by OEA. The
process of forecasting final demand started with the extrapolation of recent changes 1 employ-
ment by economic sector. The results were modified based on national economic trends, such as
the growth of service industries relative to other industries, and state employment forecasts. Then,
final demand was incrementally mncreased while monitoring resulting modeled population
increases to arrive at a total population forecast that 1s consistent with the long-range OEA fore-
cast. It should be noted that although the resulting population forecast in the base model matches
that of the OEA closely, the forecast of employment is high. That 1s to be expected because the
economic model is static and therefore does not anticipate changes i labor productivity. The
OEA forecasts, on the other hand, are based on trends that implicitly account for increasing labor
productivity. This difference 1s not significant, however, because the study’s purpose is to com-
pare the relative effects of policy alternatives, not to forecast future conditions.

The forecasted increments of final demand are then allocated to zones based on the proportions of
the total sector production in each zone and the price of production in each zone. The model com-
ponent that does this was calibrated from 1990 and 1995 economic data. After the growth of final
demand 15 allocated by zone, the statewide model computes induced production and allocates that
to zones based on the cost of production in each zone. The zonal production costs depend on the
cost of consuming intermediate production from other zones, which depends on transportation
costs. It also depends on the cost of consuming land in the zone that depends, in turn, on supply of
land in the zone and the aggregate demand for using it. The model cyeles through numerous itera-
tions of calculating induced production by economic sector, allocating the production among
zones, determining 1f land constraints exist, and adjusting prices. This goes on until the change in
prices from one cycle to the next is very small.
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The results of the location model are the allocation of annual production in dollars by economic
sector to each zone. Annual production i dollars is converted to employees based on current
labor productivity rates by sector ($/employee) and households ($/household). The location
model also produces a set of annual dollar flows of goods and services by zone and by economic
sector. These monetary flows are converted by another program into transportation flows (e.g.,
daily tons of freight).

The transportation model takes the transportation flows, assigns them to paths and computes
transportation costs. It does this through several steps. First, a set of possible pathways between
each pair of zones must be determined for each type of trip and each mode of travel. The model
identifies several distinet pathways for each combination of zones, trip tvpe and mode. As path-
ways are determined, the cost of traveling each of them is computed. The cost includes the
amount and value of travel time (including driver wages), distance-related costs (includmg tolls,
welght-mile taxes, vehicle maintenance) and transfer costs. Next, the model calculates the number
of trips of each type to convey each transportation flow. This trip generation component of the
transportation model considers trip generation as a function of the cost of travel (elastic trip gen-
eration). For example, a business located in a more remote location may make fewer trips to trans-
port the same amount of goods to market than will a business located 1n a more accessible area. In
this way, the model considers how increased costs due to congestion can suppress trip making and
how new facilities that reduce travel costs can induce trip making.

Following trip generation, trips are split among modes and assigned to the pathways determined
previously. In the statewide model, the modal structure is simplified, consisting only of passenger
and truck freight modes. Once mode splits are determined, trips are assigned to pathways based
on the relative costs of traveling by each of the paths. The resulting assignment of trips 1s then
evaluated to determune levels of congestion and how congestion affects travel costs. This results
in a recalculation of travel costs for each of the paths. The program then eyeles back to the trip
generation step to refigure trip generation rates based on the recalculated travel costs, then to
mode split again, then trip assignment and back to recalculation of travel costs. This cycle 1s
repeated over and over until there is very little change in trip assignments from one cycle to the
next.

The results of the transportation analysis are tables of trips and costs between zones by mode and
type. Another program converts these tables into interzonal costs that the activity model uses for
the next five-year period of analysis.

A conventent way to summarize the overall structure of the statewide model is provided in Figure
B-5. This figure depicts the interaction among the major model elements. The top box represents
the economic flow in the model, primarily based on IMPLAN Input-Output data. The 12 industry
sectors and 3 household income groups are 1dentified as both consumers (rows) and producers
(columns) in the Oregon economy. These economic flows are based on fixed demand coefficients,
each of which 15 indicated by an “f The demand coefficients, or technical coefficients, are
derived from the Input-Output matrix of monetary transactions representing the Oregon economy.
Land is also consumed (column), but its demand i1s modeled as elastic (*2™).
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Figure B-3: Statewide model structure

The arrows leading to the lower box represent the translation of economic flows into transport
flows through a land use-transport interface. The economic flows contributing to each transport
demand category are indicated by the numbers in the Transport Flows matrix of Figure B-5.
Transport categories 1-3 are commuter flows that travel between households and industry. Non-
commuter flows are represented by transport categories 4-7, related prunarily to the service, retail
and government sectors. Freight demands, category 8-10, are dominated by activity in the remain-
ing sectors. The lower right box represents the transport modes within the model. Arrows leading
to 1t represent the accommodation of people or freight in particular vehicles.





