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Abstract

The paper examines the linkages between transparttlze economy with particular
focus on the basis for the additionality of wideoeomic benefits from road transport
infrastructure improvements. A major weakness afrexu appraisal practice of road
transport infrastructure projects is its basis amtipl equilibrium analysis. The patrtial
equilibrium approach implies that the linkage frammanges in the transport market is
ignored creating the scope for a less than comps# consideration of all benefits and
costs. The importance of ignoring other marketsansport appraisal has been subject to

much analysis in the available literature.

The paper will review available theoretical and eropl evidence of how road transport
improvements are linked to the wider economy inicigd the possibility for
addditionality. It will re-assess the role of Cortglale General Equilibrium models in

measuring these additional benefits.

Keywords: Wider economic benefits, additionalitypr@putable General Equilibrium

Models, macro-production function estimation, exs{panalysis.
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1. I ntroduction

The measures proposed [new roads] will providernttgans to improve the country’s
economic geography, increasing opportunities foe fless-favoured areas, assisting
urban regeneration and helping the more prosperaregas to cope with growtfDoT,
1989).

There is no evidence whatsoever to support the thgthroads are good for the economy
(Whitelegg, 1994).

It has long been recognised that transport invesisnenay have benefits through
stimulating economic growth, see for example Rostp971) or the quote from the UK
Department of Transport above. However, it hasnbeentended that in advanced
economies road investments will merely redistribetnomic activity rather than
generate new activity (Whitelegg, 1994 — and segjtiote above). Moreover, it has also
long been recognised that in a perfectly competitieonomy with perfect forecasting
any assessment of the benefits of a road investioetransport users will also be an
accurate assessment of the benefits to the widsroety (see, for example, Dodgson,
1973, Jara Diaz, 1985). To count these benefitadaktional would involved double
counting (Mohring, 1993).

There are at least two concerns with this viewpoifirstly, we do not have perfect
forecasting. In particular, it is difficult to damine the extent to which roads generate
both passenger arfeight traffic. This issue was considered in thi€ by SACTRA
(1994) but there are number of unresolved iss@=ondly, and of most concern to this
paper, we do not have a perfectly competitive eoonoln particular SACTRA (1999)
suggested that both the transport sector and amsgort using sectors were imperfectly

competitive.

Where investment, pricing and output decisions iwitthe transport sector are at

economically efficient levels (including the intatfisation of externalities such as



congestion, accident and environmental damage)ight be expected that the effects of
transport investments on the wider economy by nedumarket imperfections will be
positive. However, a key issue is whether thegential additional benefits are large
enough to be material. A further issue is the igpatistribution of these benefits.

Although positive in aggregate, some local areag bbeadisadvantaged.

To some extent the UK Government’s response to A 1999 report was lukewarm
(Cm 4711, 2000). In particular, the response wamidsive of Computable General
Equilibrium (CGE) models that SACTRA (1999) sawbadng a key tool in assessing the
linkages between transport and the wider econoimgtead, Government emphasized
Economic Impact Reports, with a particular focust@msport’s impacts on labour and
land markets, and the development of Land-Use arahsport Interaction Models

(LUTI) to assess changing patterns of activity.

Recently, there have been a number of studiesrdfiaict the continued interest in the
linkages between transport and the wider econoilyese include UK Department for
Transport sponsored studies on the importancen$§port on business location decisions
(Transport Research Institute and Employment Rekdastitute, 2004) and of transport
and city competitiveness (Llewelyn-Davies, 20049 #me ODPM/RICS (2002) study of
land values and public transport. The European &€ente of Ministers of Transport

(ECMT) has also commissioned research in this {i@ldodwin and Persson, 2001).

Another important development has been the refimeroeproduction function and cost
function approaches to estimating the wider ecooommpact of transport and other
public investments. There have also been a numbpraatical advances in the use of
CGE models to better understand these linkages {seeexample, Munk, 2003, and
Holvad, 2004). This research has been particufadysed at the European Union level
and includes the TRENEN (Proost and Van Dender9)188d IASON (Brocker et al.,

2001) models.



2. Theoretical |ssues

The theoretical framework for this paper is proddby SACTRA (1999), which
illustrated some of the circumstances in which ool benefits may occur by
developing the three by three matrix illustratedTiable 1. This may be viewed as
illustrating the impacts of a transport projectttfeduces transport times and costs, such
as a new road investment. Assuming transport bsrefe correctly measured (including
externalities), then additionality occurs where B*1. B** is thus the multiplier
described above and is greater than one in thrédeeafine scenarios. This occurs due to
the presence of imperfect competition in the transpsing sectors that means prices in
these sectors are above marginal cost. This seebes & likely scenario for the UK. For
example, Harris (1999) finds price:cost ratios efvieen 1.2 and 1.3 for most (two digit)
manufacturing industries and most regions of the, U&ing data covering the period
1968 to 1991.

Follow-up work by Davies (1999) for three digit mé&cturing in the UK between 1980
and 1992 suggests a mark up in the range of 0.2226, with a standard deviation
between 0.07 and 0.09. However, these margins heeadjusted for normal rates of
return, which Davies estimated to be of the order%. With respect to the transport
sector (and particularly road transport) the mis&ly scenario is that prices are below
(long-run) marginal costs as prices do not takedatount of externalities such as road
damage, accidents, congestion and environmenttd (e, for example, Sansom et al,
2001). In such cases, the impact of standard lwerstfit analysis is indeterminate. We
need to know the magnitude of transport’s negagixternalities and the transport using
sectors’ positive externalities. This is an engaikiissue. However, were cost benefit
analysis to take into account transport's negagweernalities, then the benefits of
increasing the competitiveness of transport usewjass through either opening them up
to more competition and/or permitting the explodatof greater economies of scale
would be additional in most circumstances. It isstn circumstances that our work has

explored.



Table 1. Partial Equilibrium analysis of Imperfect Competition and Exter nal
Cost Effects on the Evaluation of Transport Projects
Transport Using Sectors

Transport Sector P<MC P=MC P> MC

P<LRMSC B<1; B**<1 B<1;B**=1 B=?;B*>1

P=LRMSC B<1; B**<1 B=1;B**=1 B>1;B*>1

P>LRMSC B=?; B**<1 B>1;B*=1 B>1,; B**>1

P = Price

MC = Marginal Cost

LRMSC = Long Run Marginal Social Cost

B = Total Economic Benefits/ Total Transport Betsefivhere the latter is
measured by conventional CBA

B** = Total Economic Benefits/ Total Transport Béite where the latter is

measured by CBA that includes all transporémlities.

Additionality can also be explained by way of Figur. Suppose we have an industry
that exhibits monopoly characteristics so that qievbenefits (determined from the
marginal revenue curve) are below social benefiedefmined from the demand curve).
Suppose also that, solely as a result of transpoprovements, the unit costs of
producing this good is reduced, leading to an esijpanof output from x to'x A
conventional transport cost-benefit analysis wadkkly take into account the benefits of
reduced costs to existing freight movements (regéa) and the benefits of reduced
costs to generated freight movements (triangle HB)wever, it would not take into
account the additional social benefits (quadriitef) arising from the benefits to
consumers and producers of increased output. Bittstance, the multiplier can be
computed from the ratio of A + B + C to A + B. é&ssence, the multiplier here may be

seen as being a gain from trade.



Figure 1. Additional Benefits when Social Costs Exceed Private Costs (Source
Venables and Gasiorek, 1999)
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Figure 2 illustrates an alternative source of ao#l benefits. This is predicated on a
positive elasticity of productivity with respect¢dy size due to a range of agglomeration
economies. Rosenthal and Strange (2004) estimate edasticities to be in the range
0.04 to 0.11. As a result there is a positive wagge between urban and rural areas and
this gap increases, albeit at a decreasing rath, aity size. Suppose we have a linear
city with employment located in the CBD. Commuticwgts will increase with distance
(and hence the number of workers in this lineaaregement). The initial extent of the
city will be determined by the intersection of t@mmuting cost curve and the post tax
wage gap curve. Hence, the city will be composeX avorkers. If commuting costs
reduce, the city will expand to X* workers. Areais the transport gains to existing
commuters. Aredd is the transport gain to newly generated commutéiisese are the
calculations usually included in a conventionaltdmnefit analysis. However, we also
need to include the aréa which is the productivity gain, and the ameawvhich is the
additional tax revenue accruing to government.hia tase, our multiplier is given by
(a+B+dte)/(a+p).



Figure 2: Additional benefitsin the presence of agglomer ation economies.
(Source: Venables, 2004)

Unit cost, |- ——————— ) |
benefit 1) New commuting
—————————————— cost
Post-tax
i w gap
w gap !
1
1
i
7 !
i
1
1
!
_. ' X
& Number of
workers
3. Practical |ssues

This theoretical framework is linked to a considieraof practical issues. Road transport
investments may be expected to lead to the reduatithe generalised costs of a variety
of passenger and freight movements. Here we assucoeprehensive generalised cost
that includes out-of-pocket costs, journey timed ather factors such as reliability and
comfort. Five inter-related transmission mechanisans identified. First, transport
improvements will promote regional trade. In extr&nthis will include bringing new
assets into production such as difficult to acaksglopment land or remote tourist sites.
Secondly, transport improvements will promote cottipe in product and factor
markets. For product markets, this will involve teetension of the market areas of
existing firms and the emergence of new firms. fagtor markets, this may involve the
reduction in search costs and the extension ofckeareas in the labour and property
markets. Transport improvements may assist in fiaeguthe monopsony powers of

employers (Manning, 2003). Thirdly, transport img@Ements may encourage



agglomeration economies through promoting forwamd dackward linkages between
economic agents as well as thick labour marketskawodviedge spillovers. These may
be thought of as external economies of scale. Rlyurtransport improvements may
permit firms to re-organise to exploit internalumts to scale. This may be particularly
important in the distribution sector where transponprovements have encouraged
consolidation of warehousing and reduction of shEptnsizes (Lakshmanan and
Anderson, 2002). Here there may be a trade-off éetweduced production costs and
increased market power. Lastly, by reducing cotgesand environmental pollution,

transport improvements may reduce some of the lebedefits of agglomeration.

This suggests that road transport may indeed hawes sadditional economic benefits.
However, there are also a number of important davaad counterarguments. Transport
costs only account for a small proportion of tatakts, particularly for manufacturing
industry, and unit transport costs have been fallRecent estimates from OECD find
that in developed countries transport costs arécally between 2 and 4% of total
production costs (OECD, 2002). However, transperbnly a small proportion of total
logistics costs and with globalisation of traderéhes some suggestion that, at least for
international movements, transport costs are iisangaas a proportion of total production
costs. McCann (1998) estimates that transport argisconstitute 10% to 30% of total
logistic costs. A further issue is that becauseettere important adjustment costs in
relocating or reorganising production, transponpiavements need to be non-marginal to
induce an effect. However, this is difficult tohéeve in advanced economies where the

level of road accessibility is already high.

Another set of concerns relate to displacement.ivaiche impact of road improvements
may be redistributive rather than generative. Tikighlighted by the two way road
argument where a road investment linking a backwaedipheral region with an

advanced core region may lead to economic actmityrating from the peripheral region
to the core, contrary to the intended impact ofititervention to promote the migration
of activity from the core to the periphery.



Further issues relate to crowding out. Excessi@ipinvestment can result in higher tax
rates and or interest rates, thus reducing privatestment. Moreover excessive
investment in road transport may reduce public stments in other sectors that may
have additional economic benefits. This includes-raad transport and direct grants to
industry. There is also the related issue of leakatp higher costs. Where investment
projects are procured in non-competitive situatitmeye is a risk that the investments

may merely leak into higher construction and maiatee costs.

Overall, it is concluded that transport investmemty be a necessary condition for
economic development but it is not a sufficientdibon. Other conditions relate to
factor endowments (land, labour, capital, natugaburces), governance structures, social

capital and individual agency.

4, Empirical evidence regar ding the magnitude of wider economic effects

Following a taxonomy suggested by Lakshmanan andefson (2002) we have
identified three broad types of empirical evidennamely general equilibrium
approaches; macroeconomic approaches based oncpordand cost functions; and
microeconomic approaches based mainly on studiesngiloyment effects and land

values. These are discussed in turn.

41 CGE Models

In recent theoretical work, Rouwendal (2002) haterated that in conditions of perfect
competition additionality is not an issue. Howeverthe case of a monopoly it is shown
that there is an additional indirect effect equevaiito 50% of the direct effect if there is a
linear demand function and constant returns toescalVith linear demand and cost
functions, there is an additional indirect effedtioh is positive and at most 50% of the
direct effect. By contrast, with a log linear demduanction and linear cost function, and
in which fixed costs are independent of price,dditional indirect effect is then always

larger than the direct effect and especially sthef elasticity of demand is just above 1.



However, for monopolistic competition models inist possible to produce generalisable
results. Dixit-Stiglitz models that assume constasticity of substitution will tend to
result in positive additional indirect effects (Rixand Stiglitz, 1977) but alternative
demand formulations (e.g. the logit) can lead tg@atiee additional indirect effect
(Rouwendal, 2002). This is because logit modedsafiected by the independence of the
irrelevant alternative axiom that can lead to aerealuation of product diversity and

excessive brand proliferation.

In addition to such theoretical work, the empiriezidence on the magnitude of wider
economic effects comes from two main sources. Tist $et of sources come from

stylized theoretical models, typified by the workTony Venables (e.g. Venables and
Gasiorek, 1999 and Venables, 1999). More empiyideised models such as the work of
the IASON project provide the second set of evigerks can be seen from Table 2,
these models suggest a multiplier in excess of atit®ugh in extreme circumstances
they can lead to multipliers of less than one. €heslltipliers exist because in general
transport investments that lower transport cost$ meduce the extent of imperfect

competition in transport using sectors by redugnges and increasing output. However,
in extremis, transport investments could have plidtis of less than one because they
encourage wasteful competition, switch resourca® fimperfectly competitive sectors to

perfectly competitive sectors or promote monop@gts, in essence making imperfect

competition more imperfect.

Overall, the lowest multipliers are obtained fronodals where the market structure is
either based on an oligopoly or a form oligopatistompetition. The low values in
Newbery’s work are determined in a model where dirane differentiated by distance
from the market. In such a case, reducing transosts increases the market share of the
more distant (and hence more costly) firms thusatieg much of the benefits of
increased competition. It should be noted thahiss model the number of firms is fixed,
thus excluding one important source of possibleitahédl benefits. Monopolistic
competition models of the Dixit-Stiglitz type tetalgive larger multipliers, although it is

interesting to note that there is little differermetween Venables and Gasiorek’s partial
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and general equilibrium models. It is also worthimg that in monopolistic competition
models of this type the number of firms can varythere is no scope for examining the
rationalisation of existing firms’ operations — aga possible source of additional
benefits is excluded. The highest values are goye¥enables’ work on urban commuter
traffic (but this will comprise at most 20% of tliafin most cases) and Oosterhaven and
Elhorst’'s work in the Netherlands of the impactaofagnetic levitation system of the
economies of the core and periphery. The eighiesughd 13 values in Table 2 suggest a
multiplier in the region of 1.4, but with considbla variation around this (standard
deviation 0.4).

Table 2: Evidence on Multipliers

Author Model Market Structure Multiplier

Jara Diaz (1986) Partial Monopoly 1.5

Venables & Partial — Monopolistic 1.28-1.42

Gasiorek (1999) Regional Trade Competition

Venables & General — Monopolistic 1.35-1.44

Gasiorek (1999) Regional Trade Competition

Newbery (1998) Partial Oligopoilistic 1.03-1.08

Competition

Davies (1999) Partial Oligopoly 1.12

Brocker et al| General — Monopolistic 1.20

(2002) CGEurope Competition

Venables (2004) General — Monopolistic 1.60 — 2.52
Urban Commuting | Competition

Oosterhaven andGeneral — Monopolistic 1.20 (Urban)

Elhorst (2003) RAEM Competition 1.80 (Inter Urban)

1 If commuter traffic represents 20% of urban tfiind for the rest of urban traffic a

multiplier of 1 applies then a multiplier of arouhd applies.

Davies (1999) notes that using a Cournot-Nash pbgoframework the extent of the
multiplier can be determined from any two of thé#deing three variables: price mark-
up, number of firms or the elasticity of final ptad demand to price. Davies argues that,
due to measurement problems, there is only limetegirical evidence on elasticities and

that the use of the other two variables is more@ppate.
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4.2  Cost and Productivity M odels

The second set of substantive evidence relates post modelling, particularly the work
on production and cost functions. Some of the kegemce here is presented in Tables 3,
4 and 5. Table 3 shows that initial production tumt work was based on time-series
data and gave an elasticity of output with respeqgtublic capital in the range 0.15 to
0.77 (mean 0.52, standard deviation 0.18).

Critics such as Gramlich (1994) believe the initi@sults of such studies were
‘stratospheric’ suggesting implausible rates oumet(in particular that public capital
investments would have a payback period of arourely®ar). Attention was placed on
statistical problems related to the non-statiopaoit the data and misspecification of
causality. In addition, problems with data quabtyd missing variables were identified.
Attempts to deal with these problems generallyttelbwer elasticity estimates.

Table 3: Output elasticities derived from aggregated production functions
(data sets based on time series)

Country Output elasticity

United States 0.29-0.64

Netherlands 0.48

Japan 0.15-0.39

Germany 0.53-0.68

Canada 0.63-0.77

Belgium 0.54-0.57

Australia 0.34-0.70

France, UK, Finland, Norway, Sweden Wide range betw highest and lowest
value

Source: Johansson et al. (1996) as cited in GoodmdnPersson (2001).

Table 4 shows the results from production functioodels based on pooled time-series
and cross-section data. It can be seen that thye rainelasticities is much reduced (0.03
to 0.20) as is the mean (0.12), although there irsneonsiderable variation (standard

deviation 0.08), not least because of differeninigdns of the key variables.
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Table 4:

functions (pooled data sets)

Examples of output elasticities derived from aggregated production

Author Coefficient Level of Infrastructure | Productivity
analysis variable variable
Costa, Ellson] 0.20 State Public capital Output
Martin (1987)
Munnell (1990)| 0.15 State Public capital Gross Stat
Product
Duffy-Deno 0.08 Metro Area Public capital Personal
and Eberts income
(1991)
Eberts (1989) 0.03 Metro Area Core publiglanufacturing
capital value added

Source: Department of Transportation and Fedegihtday Administration (1992)

Table 5 show the results of production function kvtitat specifically focuses on the

transport sector. This table suggests an elastafitputput with respect to transport

capital in the range 0.04 to 0.31, with a meaneafti0.17 and a standard deviation of

0.12. Variants of this work have examined the outduhe transport sector with respect

to transport capital. For example, Aschauer (198ahd that in the US the elasticity of

trucking industry output to highway investment WaS.
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Table5: Selected results from studies of the impact of transportation
infrastructure investment on economic growth
Study Type of model and data Effect of transpastatiOutput
investment elasticity of
public capital
Aschauer (1991) Production function growti. Total transport capital 0.166

model (USA data)

effect on growth of KL

2. Transit capital effect on 0.384
growth of K/L
3. Highway capital effect on 0.231
growth of K/L
Seitz (1993) Leontief cost functionChange in average private cgst 0.05
(German highway data)
Garcia-Mila and| Production function (USA Elasticity of Gross State0.04
McGuire (1992) data from the 48 contiguoysProduct with respect tp
states) highway capital
Munnell (1990b) Production function (USAElasticity of Gross State0.06
data from the 48 contiguoysProduct with respect tp
states) highway capital
McGuire (1992) Production function (USA 1. Elasticity of output| 0.121-0.370
data from the 48 contiguous with  respect to
states) highway capital
2. Elasticity of output| 0.121-0.127
with  respect  to
highway capital —
controlling for state
effect
Deno (1988) Profit function model (USAElasticity of output with| 0.31
data) respect to highway capital
Haughwout (1996) 2SLS spatial equilibriunklasticity of output with| 0.08

model (USA data from thg
48 contiguous states)

e respect to highway capital

Source: Banister and Berechman (2000)

Production function work has been relatively linditen the UK. Demietriades and

Mamuneas (2000), using a profit function approasiimated an output elasticity with

respect to public capital of 0.358. Pereira (200@%)ng a Vector Auto Regressive Error
Correction Methodology, estimated an elasticitfpdf43. Lynde and Richmond (1992),

using a translog value added cost function, eséichtte output elasticity to be 0.2. Their

work suggested that approximately 40% of the UKbseyved productivity slowdown

could be attributed to the decline in public cdgitamanufacturing labour ratio.
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Quinet and Vickerman (2004, p28) summarise simiigidence and conclude that a
plausible range of the elasticity of output witlspect to public capital is 0.05 to 0.30.
However, they argue that these aggregate ex-postoeeonomic studies do not usually
examine the impact of transport infrastructure tpor accessibility on technical
progress although they do examine the direct ingpaicteduced transport costs. In other
words, such studies do not normally examine thepedor endogenous growth (e.g.
Crafts, 1996) and hence positive externalitiesn@uand Vickerman go on to argue that
such external effects are captured by studies divislual investments and quote two
such studies (Quinet, 1992, Prud’homme, 1996) thajgest output elasticities of
between 0.10 and 0.60, an approximate doublingeféange suggested by the literature.
They suggest that these studies indic#ite existence of external impacts .. which are

worth further investigation

4.3  Ex-Post Monitoring

The third set of evidence is based on ex post mong of investment schemes. These
usually focus on the impact of road investmentstlos location of employment and
population and on land prices. There is a sulsialiterature both with respect to the
impact of public transport and private transpotiemed interventions. For example,
ODPM/RICS (2003) identified 150 references on thpid of land value and public
transport, with 18 key references examined. Tlancluded thatthe expected effect on
both the residential and commercial property maskstpositive but the range of impacts
is very variable — from marginal to over 100% inetltommercial sector in North
America;, although a follow-up study of the land value imisaof the Croydon Tramlink

has failed to pick up statistically significantexdts.

A recent review of the influence of highways on ropblitan development in the US
(Boarnet and Haughwhat, 2000, pp 6 to 10) idertiBeme 20 references that revealed
empirical evidence. They conclude th&t sum, the evidence suggests that highways
influence land prices, population and employmemingfes near the project, and that the

land use effects are likely at the expense of $ossewhere This work also highlights
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that highway investments may have negative spitkou®/ promoting decentralization
and suburban sprawl and thus offsetting the econdenefits of agglomeration and the
social benefits of integrated communities. They @o to state thatchanges in
metropolitan location patterns are induced by higly® and these changes are not, on
net, costless. A rational highway investment plapoutd account for the effects on
location that highways indute

Some of the evidence that we have uncovered wipe to road transport investments

is summarised by Table 6.Table 6 summarises 22 rexapstudies examined in the

course of this research, of which nine were from K, nine from North America and

four from continental Europe.

Table 6: Summary of studies examining links between transport infrastructure and

local economic development

Author
Botham (1980)

Briggs (1981)

Bruinsma et al.
(1996)

Cleary & Thomas
(1973)
Dabinett et al

(1999)
Dodgson (1974)

Eagle and
Stephanedes (1987)
Headicar (1996)
Judge (1983)

Langley (1981)

Geogr aphical
Scale
28 Zones (UK)

Non-metropolitan
counties (US)

Orbital corridor
(Netherlands)

Regional level (UK)

Metropolitan area
(UK)
Zones in North (UK)

87 counties (US State)

Regional corridor
(UK)

Regional level
(UK)

Highway corridor (US)

Infrastructure

Changes in national

highway stock
Presence of inter-
state highway

New urban
motorway

New estuarial
crossing
New local

roads
New motorway

County highway
expenditure
New motorway
New motorway

Highway

16

Conclusions

malBcentralising
effect on employment
Presence of interstate
highway is no
guarantee  of
development
Near impact on
office rents. 8om
increase in productivity
and employment
Little  relocation  but
changes in firm's
operations
Sabhsal increase
in planning applications
onte relationship
between transport costs
and employment growth
No relationship with
employment growt
bS8antial development

county

Very ittt economic
impact

Dewedl property
area



Table 6 (continued)
Author

Linneker and
Spence (1996)
Mackie and
Simon (1986)
Mills (1981)

Mills and
Carlino (1989)

Moon (1986)

Orus (1997)

Rienstra et al. (1998)

Stephanedes (1990)

Stephanedes
and Eagle (1986)

Welsh Economy
Research Unit (1996)
Wilson et al (1982)

Zembri- Mary
(1996)

Geogr aphical Infrastructure
Scale
South East (129 zones)  Orbital meagr
Rest of GB (50 zones) (M25)

New estuarial
crossing

Regional level (UK)

Metropolitan areas

(US)
Counties
(US)

Metropolitan areas

(US)

Urban and rural
areas (France)

National study
(Netherlands)

87 counties
(US State)

87 counties
(US State)

Regional corridor

(UK)

Regional level
(Canada)

Regional corridor
(France)

Presence of

orbital highways

Interstate
highways

Conclusions

Employment
I 510
accessibility
growth (decentralising)
8maverall effect -
some reorganisation
of operations
Nmicant effect
on location patterns
Significant effea
population and
employment

growth

Highway interchangesExistence of inter-

Access to national

network

Motorways

change villages
identified
[Eympent growth
concentrated in
urban areas with good
access
o dlear impact on
employment

Highway investment Could affect economic

County highway
expenditure

Trunk road

improvements

Highway
investment

New Motorway

development —
depends on
economy
Somévmosi
associatith
employment levels
Srimaltease in
employmen
Soragional
economic develop-
ment identified
bgarincrease in
land values

county’s

Sources: Nelson, Leitham and McQuaid, 1994, Davichn®nds Consultancy, 2000, Banister and
Berechman, 2000, Quinet and Vickerman, 2004.

In four of these studies no effect on the widemeeoy is detected, in one study the effect
is in the wrong direction, in 13 studies there is/@ak or mixed effect, whilst in four
there is a strong effect. Two of the four casestobng effects occur where a radial
motorway extend the hinterland of the capital rag{€ondon and Paris). Similarly,

Quinet and Vickerman (2004, p 45) illustrate thep@tt of the A6 autoroute Paris-Lyon
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(completed 1970) on employment growth within 20 &fmthe corridor. The other two
cases involve local road investments that in orse ¢&heffield, UK) were accompanied
by investments in light rail, with the developméntapacts of the former being stronger

than the latter.

Studies of the type shown by Table 6 have beenritbescas being consistent in their
inconsistency (Giuliano, 1995). However, Ryan @9® reviewing the property value

and transportation facilities literature notes ttestults are more consistent if travel time
is used as a measure of accessibility rather ttaneltdistance, whilst the delineation of

study area can also affect results.

5. Conclusions and per spectives

This study has shown that there are theoreticalpaadtical reasons to expect that road
transport investments might in general be expeitdthve a modest beneficial effects on
the wider economy in advanced economies, althoogtertain extreme circumstances
negative effects could be anticipated. Furthermgreen the prevalence of imperfect
competition in transport using sectors, it seenkglyi that these benefits will be
additional to those included in a conventional dmstefit analysis, even if the level of
generated traffic is accurately forecast. Bothis#gl and spatial CGE models suggest that
a multiplier of around 1.4 might be feasible. Hoeeguch a multiplier can be expected
to vary with the price elasticity of the final proct market, the extent of increasing
returns to scale and forward and backward linkagks, extent of agglomeration
economies and with market power (measured by pniaek-ups or the number of firms
in the market). Production and cost function modsilarly indicate modest impacts,
for example a short run elasticity of output wigspect to public capital of around 0.1,
falling to O in the long run. However, such macomomic models are not usually able
to determine the extent to which increases in dutyll lead to additional benefits to
those measured in a standard cost-benefit analgsmilarly, although ex-post studies of
road investment tend to suggest that they have stquesitive impacts on the wider
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economy, such studies do not indicate the extenwhich these benefits may be
considered additional.

Given the above, we believe an important challesg® unearth real life evidence of
additional economic benefits. The most realistiod&s so far have been ex-ante
appraisals of transport infrastructures that hage tg be built. We suggest that an
alternative approach might be an ex-post evaluaifaime economic impacts of a major
transport infrastructure that has been in operdtioa considerable period of time. Great

Britain’s motorway network might provide an appriape case study.
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