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This paper discusses the economic assessment of policies using land use/transport models. It argues that
conventional forms of assessment focussing only on transport changes can underestimate the economic benefits of
apolicy. The paper argues that the benefits need to be measured by the changes of prices at the end of atrip and
not just by the changesin travel costs. Models that do not estimate the changes of prices at the end of a trip cannot
properly assess the impact of a policy.

Summary

The model used in this paper is based on the MEPLAN software and estimates the location of households and
employment and the trade of labour, goods and services between them. It also estimates the cost of living for
households and the production costs for employment.  With these codts, it is possible to calculate the wider
economic benefits beyond transport.

The paper illustrates the assessment of policies for the Cambridge sub-region involving investment in public
transport, orbital highway and congestion charging policies. The results forecast by the model are assessed in
terms of the conventional cost-benefit using traveller’s surplus as benefits and compared with a wider assessment
measure of compensation variation. It demonstrates that the last measure encompasses the wider benefits
associated with transport policies which are not taken into account in conventional cost-benefit analysis.
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1. Introduction

This paper discusses the economic assessment of policies using Land Use/Transport models. Conventional
assessment uses Cost-Benefit analysis which involves the comparison between the capital cost of a project or a
policy with the net economic benefits obtained by its implementation. Assessment is the process for estimating
ex-ante the impact of a policy and therefore needs model s for forecasting the outcomes. It is necessary to forecast
the future situation with and without the policy to estimate the benefits. Assessment is, therefore, a relative

measurement of the benefit obtained by the policy with respect to a base case (e.g. without the policy).
Economic benefits include, normally, the following:

Q) User's benefits: this is estimated by the user’s (or consumer’s) surplus, which measures the difference
between what the user is willing to pay (derived from a demand function) and what he or she actually pays. The
difference between the surpluses obtained with and without the policy, represents the net user’s benefit after its

implementation.

(i)  Operator’'s benefits: this is estimated by the differences in profits between the base and alternative case.
Some of the payments by the users to the operators cancels out when all the benefits are added up as they are
transfers and do not add to the overall welfare of the area under study. But other payments generated by
additional demands are new sources of benefits to producers. It is also useful to account for the transfers
separately. It shows the income to the operator, which allows to estimate the viability of the policy or project. In
addition it shows the distributional impacts of policies.

(iii)  Government’s benefits: thisis usually estimated by the difference in revenues from taxes, less subsidies,
between the base and alternative cases. Again, some of these are transfers and when added up they disappear, but

other are genuine changesin overall net revenues.
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The addition of all these benefits suitably scaled to an annual figure, can be compared with the cost of

implementing the policy. This comparison gives the social rate of return of the capital invested.

In a previous paper (Echenique and Ponti, 2005) it was argued that conventional forms of assessment that only
calculates the changesin travel costs can underestimate the wider economic benefits of a policy. More often than
not, the changes in prices per unit distance can be negligible, because the additional (induced) traffic generates
congestion, which in turn, reduces the savings in travel cost (see figure 1). If, for example, congestion increases
to the same level as before the introduction of a policy of, say, increased capacity of a link, the benefits are
reduced to zero, even if the quantities have been increased by the induced traffic. Clearly, thisis a wrong result
because if there is alarger volume, the additional traffic must have an additional benefit, if not; there will not be

more traffic.

Unit cost of travel
(E/km)

pl A
D
p2 B C
ql g2 quantity of travel

(passenger-km)

Figure 1 User’s surplus with small variation of travel costs (Echenique and Ponti, 2005)

It was argued in the paper that the correct calculation of the benefits should include not only the price paid for the
transport but aso the price of the good or service obtained by travelling. The example given in the paper by
Echenique and Ponti (2005) illustrated in figure 2 shows the wider benefits obtained by an investment in transport
that allows commuters to live outside the green belt. Because of the competition, housing rents reduces overall
generating additional user’s benefits. Some of the user’s benefits are producer’s losses from reduced rents and
therefore do not increase welfare.
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Figure 2 Wider net benefits (Echenique and Ponti, 2005)

In figure 2 the user’s benefit is illustrated by the area PLACP2, representing the reduction in rents (p, minus p,),
the reduction in travel cost (P1- p; minus P2- p,), and the induced travel (ACB). The producer’s benefit (loss) is
illustrated by the area p,abp, representing a loss of rent but compensated by the area bcfe, which is the new rents
paid by the induced travel. The line E represents the producer’s cost (depreciation and interest on capital for
housing). The total net benefits are illustrated by the shaded areas, including the small saving in travel cost
(py'@BP2), induced travel (ACB) that represents an increase in consumption of housing and increase in rents

received by producers (bcfe).
2. Land Use/Transport models

Land use/transport models emerged from the pioneering work of Lowry (1964) and have developed into
sophisticated models that are able to estimate prices (Echenique, 2004). These models do not differ
fundamentally from Computable General Equilibrium Models (Brocker, 2004) derived from Walrasian General
Equilibrium Theory.

The model used in this paper is based on the MEPLAN software (Marcial Echenique, 1992) and estimates the
location of households and employment in different zones of a city or region. It also estimates the transactions

between househol ds and employment and amongst themselves that give rise to the demand for transport.

As part of the estimation of the location of activities and trade between them, it calculates the cost of living for
households and the cost of production for employment in each zone. The cost of living for households includes
housing, transport and other goods and services costs. The cost of production includes labour, rental, transport

and other input costs, measured by employee.
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The basic assumption is that output prices are equal to input costs and no excess profits are included, except where

there are congtraints in production. If there are, it givesrise to ‘pure rents in the Marshallian sense. Typical of

these are land rents, either because of a physical constraint imposed by alimited productive capacity or because an

artificial constraint isimposed by a policy of regulation, such as zoning of land uses.

The model uses an input-output framework asillustrated in figure 3. It estimates a demand coefficient matrix A in

space, giving rise to all transport demands (Echenique, 2004).

Section A of the matrix a™ represents the demand for factor m to produce factor n. This area is normally

included in standard input-output models (Leontief, 1951). It represents the sales from sector m to sector n.

Section B of the matrix a™ represents the demand for factor m by household group n, in other words the

consumption by a household of products or services m.

Section C of the matrix a™ represents factors m to be exported outside the area in consideration.

Normally,

both sections B and C are considered to be the final demand in standard input-output models that also includes

investments and government consumption.
determined outside the model. In the model used in this paper, only section C is estimated exogenously.

It is described as the exogenous sector, that is to say, it is

Section D represents the sale of labour or other income received by households in socio-economic group m

from afactor n (e.g. dividends).

Factors n
Factors m

Inter Sector demand Households Fina Demand

Consumption (Exports,
Government,etc}

Household Labour Domestic Pensions,
Labour Benefits

G Imports & taxes H I

Property rents & Operators profits Rents, Taxes, Imports,etc

etc

Total
Demand
for factors
m

Total Consumption n

Figure3  Demand coefficient matrix (input-output)

EPSRC SOLUTIONS project 2nd annual conference, UCL, December 2005

5/23



Section E represents the sale of 1abour from socio-economic group m to a household in socio-economic group n (e.g.
domestic labour)

Section F represents the sale of labour or other income received from exogenous factors, such as pensions and other
benefits from government, etc. This section is exogenously determined and is part of the final demand.

Section G represents the imports from outside the area and payments to the exogenous factor such as taxes to the

government. In this section, rental of property or land isincluded.
Section H represents the payments by a household such as taxes, rental, etc.

Section | represents payments by the exogenous factor to itself, such asimports for the government or for investments

(exogenous).

The demand for factor m estimated by the above transaction matrix above, 8™, when estimated for each zone j, are
allocated to zones of production i by atrade matrix T.

Destination zone j factor m

Origin Total
zone i Production
Factor m Inter zonal Transactions factor m
in zone i
m — m4e~m
;= f(pm+c™;)

Total Consumption factor min zone j

Figure 4 Trade coefficient matrix (spatial allocation)
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The model contains a series of stepsthat areillustrated in figure 4 and can be summarised as follows:

D

@

©)

(4)

®)

(6)

)

Exogenous determination of the initial demand for factor nin zone j (normally termed as final demand in
input-output analysis), representing export to the outside world and other income received, Y", *. To this
initial demand an intermediate demand, Y"; **, calculated below (Step 4), is added to give the total
demand for factor ninzonej ,Y", i.e.

Ynj = Ynj * 4 Ynj * %

Estimation of the trade between zones of production i and consumption j for factor n, T%. This
estimation is based on trade coefficients b"j, calculated in step 7, i.e.

T =Y b

The resulting trade estimation gives the |ocation of the factor n in the zone of production i (e.g. households
and employment), X", , by adding the trade over all zones of consumption j, i.e.

Xni = l -I-n”

This leads to the estimation of the intermediate demands, Y ™j** (that feed-back into Step 1), by applying a
demand coefficients, @™ , to the production X", i.e.

ij = Xni am"i (for |:])

Estimation of output prices of factor n in zone of production i, p%. The output price of each factor
depends on the demand coefficient estimated below (Step 6) and the consumption price of input m in zone
i,pM.i.e

n _ mn m
Pi= ma’ipi

The consumption price of min zone I, p™, is estimated by the aggregated cost of buying and transporting
the input m from zones of production j. The aggregate cost is calculated as the log sum of the factor
prices and its transport costs (Williams, 1977), i.e.

pTi=-1 "log jexp[- " (p"+c™)]

The price includes the effect of competition between zones. The degree of market imperfection isin the
parameter, ™, calibrated. For those factors that are constrained in their production or transport (e.g.
land), K™, the prices are adjusted until the market clears. Theinitial price, p";*, is adjusted to a new price,
p™ , giving riseto ‘pure’ rents that bring the demand in line with the constrained supply i.e

phi=p"* + 1 Mlog (XM /K™) for XTi> K™

Estimation of the functional relationships a between factors m and n in each location i, @8™. This
represents the input-output or demand coefficients, which are elastic with respect to the consumption price
of factor min each zonei, p™. For households the demand function uses the concept of a utility budget U"
that represents the expected standard of living for each category of households n (e.g. preferences). Thisis
an indirect utility function (Varian 1992) that estimate the consumption of factor m by adding to a
minimum consumption, a™ i, a variable amount based on the consumption price of the factor min zone i
( see step 5), p™ , and the elasticities of demand estimated with respect to the price of factor m for each
household groupn, ™, i.e.

ami =t UT ™R IC W M P )™

Estimation of the trade coefficients, b"; that are elastic with respect to the production price of factor nin
zone i (p), the transport cost (c";) for factor n between i and j and include other costs, representing all
other considerations. The trade model is alogit model derived from Random Ultility Theory (Domencich
and McFadden, 1975). i.e.
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(8) Estimation of transport flows. The trade matrices, T; from step 2, can be transformed into flows of
passengers and freight type s, F%; , between zones of origin i to destination j by applying a trip rate or
value to volume ratio, v™® , and a scalar, ", to convert the trips to the time period modelled in the
transport model. i.e.

by =exp[- "(p"+c")]/ iexp[- "(pi +C")]

Fi= o T5Veq"

(9) These flows are assigned to modes k of transport, time of day t and to routes r using multinomial logit
models that takes into account the generalised cost of travel by mode, time of day and route for each flow

types.

(10) The resulting volumes of traffic can be compared against the capacity of transport links and generalised
costs of travel are adjusted to reflect congestion in each link.

The process above is repeated several times until equilibrium is reached, that is to say, no changesin prices occur.
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Initial (final)
Demand Y"*

Production
Constraint K",

Capacity
Constraint K,

Figure 5 Model operation

—>

(1) Total Demand
Ynj: Ynj * 4 Ynj **

v

(2) Trade
T =Y b

A

v

(3) Production Location
xni - ] Tn”

v

(4) Intermediate demand
ij ** = n Xni am"i (for |:])

| v v

(5) Price estimation
pi= ma™iph
Subject to constraint X" < K",

A

v

(6) Demand coefficients
d™i=1(p")

(7) Trade coefficients
b% =1 (p" .C%y)

A

A 4

(8) Transport flows
Fi= o T5Veq"

v

(9) Transport assignment
F=1(c*%)

v

(10) Travel costs
Csktrij - f (Fktrij , Kktrij)
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The output of the model can be used for an estimation of user’s benefits in the form explained in Section 1. This

3. Economic Assessment

involves estimating the difference in surplus between the base situation and the policy situation. The calculation
includes, for each tradable factor, the transport cost as well as the cost of buying the factor. A simpler calculation
of benefits can be obtained by estimating for households the difference in cost of living and, for employment, the
difference in cost of production, between the base and policy case. This calculation isin essence an estimation of
a Hicksean compensation variation. If the cost of living increases, it represents the amount of compensation
required by households to maintain their standard of living. If, on the contrary, the cost reduces, the value
represents the amount that can be taken away from households to keep them in the same situation as in the base

case.

In this model, however, all savings or increases in cost are passed on to consuming factors and these in turn affect
their output or production prices. Therefore there are no accruing benefits to the intermediate factors of
households and firms (employment). The only benefits are accumulated in the final demand, which in general
represents exports, but also includes payments to retired and unemployed households.  So the correct measure of
economic benefits in this type of land use/transport model is reflected in the prices of the final demand. If these

prices reduce with the policy, there isareal benefit.

The next section compares the benefits for a particular case study, Cambridge, calculated by a conventional cost-
benefit analysis that focuses on the variation of transport prices with the more comprehensive assessment of the

variation of the prices of the factors included in the final demand.
4. An example: Cambridge Futures
Background

Cambridge Futures is a non-profit-making group of local business leaders, politicians, local government officers,
professionals and academics who have looked at options for growth in and around Cambridge since 1996.
Economically, Cambridge has been booming over the last decades due to the growth of high-technology firms
which are spin-offs from University research. The first Cambridge Futures study (see Cambridge Futures Report,
1999) considered seven options for the future physical form of the Cambridge sub-region (25 mile radius from the
city centre). Each option was analysed with the model explained above and the results assessed in economic,
social and environmental terms. The study is widely acknowledged to have played an invaluable role in the
planning debate about the future of the area. It led to the revision of the green belt boundary allowing the city to

expand for the first timein 50 years.

The second study, whose results are summarised here, concentrated on assessing alternative transport policies to
cope with the expansion of the city (Echenique and Hargreaves, 2003). The study forecast the devel opment of the
sub-region until 2021.
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The base case considers the implementation of the 2003 Structure Plan which allows the development of 17,000
new dwellings in the city and in the green belt at the edge of Cambridge, plus 6,000 dwellings in a new settlement
(now called Northstowe) beyond the outer boundary of the green belt. Further new dwellings are alocated to the

The base case (see figure 6)

market towns beyond. The transport improvements include the implementation of a guided bus from the north
west of the sub-region, serving the new settlement, through the city to the south of the urban area. For most of the
route the guided bus runs on disused railway tracks, but when it enters the city it runs on ordinary streets (but with

bus lanes), until the city centre where it needs to compete with other traffic.
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Figure 6 Base Option: The 2003 Structure Plan

The results obtained showed an increase of 42% in Household costs of living and a 29% increase in production
costs between 2001 and 2016. This is mainly caused by the relatively low provision of dwellings in the areas
where employment grows and the additional congestion caused by the increase in activity without a corresponding

increase in transport capacity. Despite a bigger proportional increase in public transport use from 2001, the actual
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volume of car traffic within the built up area of Cambridge grows by over 50%, leading to a 67% increase in

delays at junctions and an overall 31% increase in emissions.
Alternative policies

A set of 5 alternative policies were analysed.

0) Increased provision for walkways and cycleways.

(i) Improved public transport, by extending the guided bus to the east of Cambridge and building a tunnel
under the city centre connecting the bus station with the railway station, avoiding the congested city-centre roads

(seefigure7).

(iii) Improved highways, by constructing a new route through the south and east side of the built-up area.
This new link would provide a complete orbital around Cambridge linking all the new areas of development and
all the park-and-ride sites. This option includes a tunnel to protect the areas of sensitive landscape to the south-

east of the city (seefigure 8).

(iv) Demand management, by introducing a congestion charge of £3.50 per day for cars entering the urban
area and 50 pence per day for residents using their carsin the city. This system would operate in the same manner

as the London Congestion Charge system (see figure 9).

(v) Combined option, that includes all the four options described above.
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Figure 9 Congestion Charging option

Each of the aternative options were modelled and compared with the base case. Option (i) did not show any

significant variation in relation to the base because the improvements were mainly in the quality of the routes
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provided and did not affect the cost or time of travel. The model is not sensitive enough to discern the impact of

qualitative changesin routes.
The main impacts of the other options are summarised as follows:
Public Transport option

The capital cost of providing a tunnel, interchanges and guideways was estimated at £409 million. The estimated
increase in the use of public transport was 10,000 passengers in the 3 hour peak morning period. Thisleadsto a
1% reduction in car traffic and some reduction of delays at junctions. It is however important to note that the
provision of better public transport leads to a 2% reduction of households living in the city having a significant
effect on the cost of living for the whole sub-region (-4%), mainly due to areduction in property rentals. Thereis
asmall increase in centralization of employment in the city and an overall reduction of production cost of 3% due

to labour costs reducing in relation to the base case.
Orbital Highway option

The capital cost of building the tunnel and highway was estimated at £120 million. The car traffic within the city
reduces by 6% but outside the city increases by 19%. Average speeds increase and junction delays are reduced.
There is a similar reduction of households living in the city, as in the Public Transport option, but a more
significant reduction of 8% on the overall cost of living. This reduction is more pronounced in the urban area of
Cambridge due to areduction in the rental of houses. There is a dightly more significant increase in employment
in the city and on the edge (where the orbital islocated). The cost of production reduces by 5% overall but thereis
significantly more reduction (up to 11%) in the city and surrounding area. This is due mainly to the reduction of

|labour costs.

Congestion Charging option

The capital cost for this option is estimated at £8 million. The annual operating cost is about the same. Thereisa
dramatic impact on car traffic, especially on the access roads into Cambridge. During the 3-hour morning peak
period it is estimated that there will be a reduction of 49% in traffic entering the city, reducing by 29% the overall
delays. Thereisa significant impact on the location of households. Households with working members tend to
shift their location to within the cordon charging area while non-working households tend move out, because of
the increase in rental and transport costs. The biggest impact is in the area around the city where there is a clear

reduction of households, especially working households. The cost of living increases by 6% overall.

The impact on employment is significant, with a reduction within the city mainly due to the reduction of service
employment and retail and an increase in the surrounding area. The cost of production within the city increases by

11% while the overall increase in the sub-region is 5%.
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Combined option

The overall capital costs, including the improvement in cycling, public transport, highways and the congestion
charging system is calculated at £539 million. There is a 52% reduction in car trips into the city, but an increase
in car trips that have both an origin and destination in Cambridge as a consequence of the improved driving
conditions. A 31% reduction in traffic delays at junctions is estimated and an increase of 40% in average speeds
to 17 miles per hour within the peak morning period. There is a 4% reduction of households living in the city
leading to a substantial reduction in the cost of living, mainly due to the reduction of property rentals.
Employment also decentralises to the edge, beyond the congestion charging area with an overall reduction of 4%

in production costs due to reduced labour costs.

5. Economic Assessment of the Options
Cost-Benefit Analysis

Each one of the options is evaluated in Table 1 where a conventional cost benefit analysis is summarised. At the
top of the table the investment cost for each option is presented. The annual benefits are listed below,
distinguishing transport users from transport operators and government benefits. These benefits are added up and

compared with the investment costs, giving afirst year rate of return.
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Cost-Benefit using conventional travellers user surplus (Emillions)

Item Sub-item Cycling Public Orbita Congestion Combined
Walking Transport Highway Charging Option
I nvestment cost 2 409 120 8 539
Annual Benefits | User: Tolls - - -41.4 -38.6
User: Cost 14 11 3.3 5.7
Savings
User: Time 26 6.4 206 282
Savings
User: 16 6 6.1 11
Convenience
User:
Total Benefits 24 135 236 58
Operator
Benefits ) 333 304
Government
Benefits -0.1 13 -2.8 -1.3
Total Benefits 2.3 14.8 6.9 23.3
Rate of Return | Social <1% 12% 86% 4%

Table 1 Cost-Benefit Analysis using changes in transport costs to measure users benefits

The user’s benefits distinguish the changes in money costs (tolls and operating costs) from time costs due to
changes in travel time and from convenience costs. Travellers pay toll operators £41.4 million per annum in the
case of the congestion charging option and dlightly less (£38.6m) in the combined option, as there are fewer trips
into the city. Operating cost savings (mainly fuel) is the product of a more efficient operation of vehicles. It is
interesting to note that in the Orbital Highway option, despite more vehicle miles with respect to the base case,
there are savings in operating monetary cost due to the more efficient use of vehicles (i.e. less congestion). Time
savings are evaluated according to the government recommended values of non-working and working time.
Convenience costs are estimated by the mode specific constant in the multinomial logit model calibration. It can
be seen from Table 1 that a transfer from car to other modes reduces the convenience of the trip as cars are valued

for their comfort above public transport.

The overall users benefit are positive for the Public Transport option (+£2.4m) and the Orbital Highway option
(+£13.5m), but negative for the Congestion Charging option (-£23.6m) and the Combined option (-£5.8m). From
the results obtained, it is possible to deduce that congestion charging in itself produces a large negative impact for

transport users which may prove politicaly unviable. A lower charge may be more acceptable. The Combined
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option, however, is more balanced and does not penalise the travellers much. A small reduction in the tolls might

eliminate the overall negative impact on transport users.

Only the tolls have been included in the operator’s benefits. These include the revenues collected from the tolls
less the costs of operating them (e.g. charging, enforcement, etc.). There are additional benefits for the public

transport operators with an increase in speed in the urban roads, but these have not been estimated.

The government benefits only include the changes in fuel tax revenues resulting from the policy changes. It

reflects the changesin utilisation of private vehicles.

In the overall benefit the transfers are cancelled out. What is a cost to the user, such as a tall, is a benefit for the
operator. So a hegative value is cancelled out by a positive value. Only the net benefitss, which contributes to the
increase in welfare, are then counted in the total. But the incidence of the benefits can be seen in the intermediate
rows. The results show, for the Public Transport option, a small overall benefit which, compared with the large
capital costs, produces less than 1% annual rate of return. In contrast, the Orbital Highway option shows more

benefits and, because the capital cost isless, produces 12% annual rate of return.

The Congestion Charging option produces about half the benefits of the orbital highways option. The benefits
include a large transfer from users to operators that may be unacceptable in spite of showing an increase in the

efficiency of the system. The rate of returnislargely due to the relatively low capital cost of implementation.

The Combined Option produces large overall benefits of £23.3 million per year. The rate of returnisrelatively low
at 4% due to the large capital costs of the Public Transport investment that are part of this option.

Alternative assessment

The cost benefit analysis above only measures the transport benefits which, as said previously, underestimate the
overall economic assessment. Table 2 illustrates the annual economic benefits when the assessment includes the

variation in prices.

Asthe model isin essence an input-output model, any changesin prices of inputs are reflected in output prices, the
savings or increase in costs are passed up the chain which, at the end, are reflected in the prices of the factors
included in the final demand. Thus the benefits can be measured by the differences between the production costs
for exporters in the alternative against the base. It also includes the differences between the living costs of non-
active households that receive pensions or other benefits from government in the alternative against the base. The
measure of benefits is an equivalent measure to the Hicksean compensation variation, that represents the amount
of money that can be taken away (if positive) or given (if negative) to maintain the system in the same condition as

in the base case.

EPSRC SOLUTIONS project 2nd annual conference, UCL, December 2005 20/23



The capital cost of implementing the policies are, asin table 1, included in the top row. The annual benefits are
calculated by the change in the production prices of export, which in this case is represented by the higher
education and high-technology sectors. In addition, the change in cost of living for non-working households is
included. As can be seen, the Public Transport and the Orbital Highways Options produce substantial benefits.
This is mainly due to the reduction of property rentals for housing and employment. Households can take
advantage of cheaper properties by travelling further because of improved accessihility. Cost of living reduces,

which in turn, reduces labour costs.

In the Congestion Charging Option the converse is true: Property prices increase within the cordon, making the
cost of living in this area more expensive, which in turn, pushes up labour costs. The Combined Option produces

synergies that are more than just the sum of the positive and negative benefits of the individual options.

Item Sub-item Cycling Public Orbital Congestion Combined
Walking Transport Highway Charging Option
Investment cost 2 409 120 8 539
Annual Final Demand
Benefits Benefits %0 175 -160 140
Property 148 272 305 313
Benefits
Operator
Benefits - - 33.3 30.4
Government 01 13 28 13
Benefits ' ' ' '
Total benefits 75.1 149.1 -99 137.8
Rate of Return | Social 18% 124% Negative 26%

Table 2 Cost-Benefit Analysis using final demand compensation variation to measure users’ benefit.

The benefits for the property owners are summarised in the next row. These are money transfers from land users —
households and employment — in the form of rentals. It can be seen that it is estimated that there will be aloss of
rentals in all the policies except in the Congestion Charging Option. The net rental losses are less than the net
rental gains for households and employment, because the losses of rental income in the City are somewhat

compensated by the increase in rental s outside the City.

The Operator and Government Benefits are the same as table 1. These benefits are partia as the changes in taxes,
both local and central, have not been included, except for the fuel taxes. Again these are transfers between users,

operators and government.
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The benefits assessed in this form represents a more complete picture than the assessment of the transport changes
alone, as they take into account the breaking of monopoly power of suppliers, reducing market imperfections.
This is particularly the case of land and property prices which affect the cost of living, which in turn have an
impact on labour costs, affecting the production costs in the area.  Non-working households whose livelihoods
depend on fixed pension or social benefits are also affected by the changes in prices and thus are included in the
calculation.

It can be seen from Table 2 that the economic impacts are large if measured in this form. Even taking into
account the changes in property rentals that are transfers between property users and property owners (which could
be the same person) the benefits are substantial. In the Congestion Charging option the impacts are aso
substantial, but negative.

6 Conclusions

The paper illustrates that conventional cost-benefit analysis which focuses only on the changes in transport |eads
to under-estimation of wider economic benefits. Thisis because transport is a derived demand. The benefits are
not produced by the travel itself but by the goods or services acquired at the destination. Transport policy that
improves accessibility to cheaper goods and services, including land and labour, breaks the monopoly power of

suppliers, reducing market imperfections and thus increasing economic efficiency.

The example of Cambridge illustrates that models which estimate changes in prices as a result of transport policy

changes are necessary for calculating the wider effects in the economy.
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