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This presentation aims to show some of the
ways In which land-use/transport
Interaction modelling Is contributing to
land-use and transport planning in the

United Kingdom.




A short history of LUTI modelling in UK:

Lowry-influenced work from mid-60s to
early 70s

very little activity from then to mid-80s

gradually increasing interest to mid-90s

more and accelerating activity in last 10
years - probably more applied LUTI work
In last 5 years than in whole previous
history.
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Current UK practice:

transport planning is highly quantitative
transport appraisal makes extensive use

of formal cost-benefit analysis

land-use planning uses unsophisticated
models for projection of population
change and housing demand, otherwise
mostly qualitative.

We are trying to work across this divide!




Examples of LUTI modelling contributing to
raising issues In planning
helping to identify new policy and

Investment possibilities

Improving the analysis of the wider
Impacts of plans and schemes -
confirming, moderating or correcting
forecasts

Improving the appraisal of proposals.
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Harlow: land-use/transport study for
Harlow Borough Council

Model: DELTA application in land-use only

form, used to generate Inputs to a four-
stage transport model (DSC/MVA).
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Household distribution, development zones
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Household distribution, Harlow
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Cambridge Futures 2: value of major
public transport infrastructure
Investment within Cambridge

Model: MEPLAN land-use model linked to
SATURN-based transport models
(University of Cambridge/WSP/W S
Atkins).
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Examples of forecast impacts of transport
proposals which have been

as expected or greater in magnitude

more moderate than expected
the opposite of what was hoped for!




Proposal Is to extend the existing Cross-
Glasgow electric suburban service from
Airdrie/Drumgelloch to Bathgate and
thence into Edinburgh Waverley - thus

electrifying the Bathgate line which
reopened In 1980s

Model: DELTA land-use/economic model
Interacting with CUBE/Voyager transport
model (DSC/MVA).
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Model: DELTA land-use/economic model
Integrated with START transport model
(DSC/MVA).




Results In South and West
Yorkshire (1)

Road-building schemes intended to
encourage economic development
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Value added: ED3 road schemes vs Reference
Case

= Barnsley

= JONCaster

Sheffield/Rotherham
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Employment (percentage change) 2020

. Scunthorpe
Barnsley Centre *Mexborough :

Tickhill

ED3: Employment pc change
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Results 1n South and West
Yorkshire (2)

e Subsidy to development of commercial
floorspace In South Yorkshire

e Planning policies only allow
development of commercial floorspace
In major centres, so subsidy Is to
development In these locations.




SWYMMS Strategic Model: Fully Modelled Area-angd Buffer Zones
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Office floorspace, ED6 vs ARC
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Difference in market accessibility, metal
manufacturing, ED6-ARC
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Completion of the M74 - a major missing

link In the Glasgow motorway (freeway)
network

Model: DELTA land-use/economic model
linked to TRIPS transport model
(DSC/MVA).
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LUTI modelling i1s making an increasing
contribution to policy and project
analysis in the UK

To be effective this analysis must be
timely...

.. which requires investment in models In
anticipation of specific questions.




For further details please contact

David Simmonds (dcs@davidsimmonds.com)
Andy Dobson (acd@davidsimmonds.com)

or visit www.davidsimmonds.com

David Simmonds Consultancy

Suite 14, Miller’s Yard,

Mill Lane, Cambridge CB2 1RQ England
tel +44 1223 316098

fax +44 1223 313893
www.davidsimmonds.com
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_ Developers:
Firms: how much to build Residents:
(technology) where to build (demographics)
(macro context) education/training
|nves_tment location/housing
location work
recruitment car ownership

marketing spending
purchasing

production




Economic
model
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production
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Urban model o
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and job
location,
commuting)
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Urban model
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Simple sequence of processes within one
year

Complex time-lagged linkages over time

Model is incremental In one year steps so
starts from an observed database

produces an updated database for each
forecast year.
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Main inputs

previous rents by
zone

economic scenario
Note
gold = endogenous

white = scenario
Input

Main outputs

total development of
each floorspace type

distribution of

development




Main inputs Main outputs

average incomes by changes In housing
zone guality due to

vacancy rates occupiers’

Improvements or
neglect

Working on applying
guality to offices as
well as housing




Main Iinputs Main outputs

households by type households modified

and zone at beginning by life-cycle changes
of year and socio-economic

trends

numbers of
households needing
to locate




Main inputs
Income by household
type
licence-holding

trends

accessibility
(advantage of car
ownership)

Main outputs

probability that a
household of type h
will own 0/1/2+ cars
If locating In zone |




Main inputs: Main outputs

Income by household location of those
type households that are

households to be (re)locating in this

(re)located year
nousing supply housing rents by zone

qousing rent vacant hOUSing.

nousing quality
accessibilities
environmental quality




environmental _
quality | T~ | and employment
; location models

accessibility to
work, services

: o : . . Employment status
: new/arriving ) ) ) : and commuting
i households model
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relocating

households
. households

employment
located S

levels

households to locate
i (total demand)

second-hand
housing availability

J average zonal
available to HOUSEHOLD . incomes

households locating LOCATION
(total supply) MODEL:

households, rents

housing quality

housing
rents

1 Housing

| development model housing vacancy Housing quality
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Key

Housing quality Sub-model

economic scenario Sub-model interacting with other components (outside
and employment

location models d iag ram)

! new/arrivin ;
ho‘.’i—eho.ds - Household variables

second-hand . . |
housing availability Housing variables

Ratio and price/rent variables

Immediate linkage
Time-lagged linkage

Direction of influence




Main inputs:
demand for labour
(employment
location)

supply of labour

expected commuting
pattern or
generalised costs of
commuting (from
transport model)

Main outputs

numbers of workers
per household (and
hence household
Incomes)

travel-to-work
pattern (adjusted for
land-use changes);

also updates non-
working population.




Main inputs: Main outputs

jobs to be located location of those jobs

floorspace supply that are being

floorspace rent (re)located In this
year

floorspace rents by
zone

vacant floorspace.

NB separate models by
floorspace type.

(floorspace quality)
accessibilities

(environmental
quality)




Main inputs: changes in  Main outputs

consumer final production and value-
demand added by area

other final demand trade pattern

(economic scenario) investment/disinvest-
transport costs ment by area.

The REM Incorporates a spatial input-output model
which differs from standard applications in being
Influenced by the investment model.




Main inputs: Main outputs

numbers of numbers of
households (potential households moving

migrants) between areas.

employment
opportunities

housing costs

environmental
variables




Minimum data passed to transport model:
population, employment
More complex applications:

persons by type, household structure and
household car-ownership

employment by sector

other attractors eg retail floorspace

travel-to-work and trade (freight) matrices.
All by zone/zone pair for transport model years.




Minimum data returned from transport

model:

cost and time matrices

More com

nlex applications:

cost/time/generalised cost matrices by
mode, purpose, time of day

trip or tour matrices
environmental impacts of transport.

All by zone/zone-pair for each transport
model year.




Various different measures of accessibility
calculated as influences on

household location (urban level)
employment location (urban level)

car ownership (urban level)
commuting (urban level)

Investment (regional level)

trade and production (regional level).




Household/population, TTW and housing
from Census

Employment from Census (plus sectoral
estimates in England & Wales)

Commercial floorspace based on ODPM
data.

Housing prices from Land Registry

Commercial rents based on VOA and
other sources.




20 household types (10 household
compositions * 2 socio-economic groups)

4 person types (including non-household

population)

10-20 employment sectors

5 floorspace types (including housing)
50-1200 zones

up to 30 years forecast.




Existing applications calibrated mainly
using results from other research and own
professional judgement

Highly desirable (though not necessary)
to make more use of formal (statistical)
calibration, which would imply

new household and business surveys (SP
and RP).




Basic DELTA application takes 3-4 months
for simple application, 6-8 months for
complex case (new surveys and formal
calibration would take longer again)

Integration with transport model requires
care to achieve consistency; most of this
can be done In parallel, but

allow substantial part of any project for
model testing and adjustment.




DELTA typically takes 2-10 minutes per
year

Runs in DOS window; simple commands,

all inputs in data files; GUIs for setting up
and analysing tests.

Fully integrated with “fast” transport
models for automatic overnight runs

Manual linkage with “slow” transport
models.




