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SUMMARY AND CONCLUSIONS

Most of the research work concerning the qualitative and quan-

tative aspects of the relationship between transport investments

and economic development may be placed under the two main cate-

gories (1) theoretical studies and (2) empirical studies.

Theoretical studies

One of the pioneer works in this field is that of Tinbergen

(1957), who developed a static interregional general equilibrium

model to calculate benefits of road investment schemes. He con-

cluded that transport cost savings for existing traffic, in his

model, substantially underestimated general equilibrium bene-

fits, measured as increases in national income. However, no

factor demand functions were incorporated in the model. B05 and

Koyck (1961), reached similar conclusions in their attempt to

operationalize Tinbergens model.

Friedlaender (1965), showed that it cannot be taken for granted

that transport cost savings essentially underestimate the true

social benefits of road investment. She added that under certain

conditions, these may overestimate net social benefits. By their

analysis of road investment benefits, Brown and Harral (1966),

maintained that roads have significant impact on regional

development.

Mohring and Williamson (1969), used the model of a monopoly firm

with a market area. The firm has increasing distribution costs

and can further exploit scale economies in production by sub-

stituting transports for other inputs, given a reduction in unit

transport costs. They concluded that benefits of transport

system improvement can be measured by considering the monopol

ists derived demand for transports.

Benefits over and above the traditional measure_ of transport

cost savings are labelled by them as "reorganization benefits".
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Such benefits arise through the restructuring of the firm s

production activity into fewer plants. Dodgson (1973) and (1984)

analysed the case of a firm working under a competitive market

assumption and reached similar conclusions to those of Mohring

and Williamson. However, he called such benefits "benefits to

newly generated traffic". He believed that reorganization of the

production activity of the firm seemed to imply newly generated

traffic.

Neuburger (1971), emphasized the critical importance of user

benefits in the evaluation of transport and land use plans.

Sharp (1980), examined the effects of transport improvements on

regional development. He used a simple model of a two-region

economy as a tool of analysis. His main argument is that trans-

port improvements are unlikely to create new economic activity

unless or until a source of raw materials or a supply of labour

is under-utilized in a region.

Sasaki (1983), attempted to analyse the evaluation problem of a

nationwide and interregional transportation system change, from

the viewpoint of the users welfare. He used a household trip

production function and also suggested an empirical method for

measuring actual historical effects caused by transport system

changes. Mackie and Bonsall (1989), also emphasize the

behavioural response of travellers to changes in road network.

Their argument is that changes in modal split, timing, trip

frequency and trip distribution require that evaluation of

transport system improvements should be based on variable trip

matrices, thus allowing for generated traffic in the appraisal

of a road scheme.

Kanemoto and Mera (1985), considered three benefit measures of

large transportation improvements using a general equilibrium

model. They showed that benefits of transportation improvement

can be approximated by functions of various price and income

elasticities which can be empirically estimated. One of the

important conclusions of the paper is that general equilibrium
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measures are larger than the partial equilibrium measure of

Marshall-Dupuit consumer surplus.

Empirical studies

Empirical studies consist of case studies, quasi-experimental

studies and econometric studies.

Case studies

The effects of transportation improvements on the economic

development of Appalachia within the context of Appalachian

Regional Development Act, have been examined by many researchers

in the U.S.A. In a case study of West Virginia, Shafran and

Wegmann (1969), concluded that highway investments would have an

impact on regional accessability patterns.

In England, Cleary and Thomas (1973), studied the impact of

Severn Bridge on the location of firms. They did not find any

significant development effects of this kind. Dodgson (1974),

examined the effects of a particular British motorway, the

Trans-Pennine M62, on regional economic growth. His conclusion

is that net benefits of a road investment to the society as a

whole, can be measured by benefits to road traffic. However, he

also adds that very large projects may have distributional

influence on income and employment in a region.

In a different study, Peaker (1976), suggested that the strength

of transport policy in stimulating regional development may be

very limited.

In a case study of the Coosa River Navigation Project, Liew and

Liew (1984), concluded that the expected reduction in shipping

costs would stimulate industrial output, personal income and

employment. The empirical measurement of benefits showed that

transport cost savings underestimated such development benefits.
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Mackie and Simon (1986), examined the effects of Humber Bridge

on firms in the region. Their conclusion is that construction of

the bridge has lead to increased vehicle utilisation, an

improved market area and internal rationalisation. However, most

managers regarded the time savings as the main benefit, accord-

ing to the study.

Moon (1987), studied the impact of the interstate highway on

rural areas in Western Kentucky. His main conclusion is that

interstate highway interchanges are important factors in rural

development. In another study of the effects of a four-lane

highway from St. Louise, Missouri to St. Paul, Minnesota,

Forkenbrock and Foster (1990), concluded that increases in local

economic activity near the road are just transfers from other

locations. Such a development, therefore, may not be a net

growth in economic activity from the viewpoint of economy as a

whole.

Quasi-experimental studies

In such studies, observational units are assigned to treatment

conditions without randomization. The effects of transport in-

vestments are studied ex post by compairing control and treat-

ment groups.

In a study of the impact of Connecticut turnpike, McKain

(1965), found that regions adjacent to the turnpike experienced

a higher rate of economic growth than areas at a distance to it.

Gaegler, March and Weiner (1979), confirmed these findings by

measuring changes in wages, employment and property values, etc.

Wheat (1969), compared manufacturing growth rates for two groups

of cities. The cities chosen as observational units were near

the inter-state highways system. The comparison between the

control group units with respect to increases in per capita

manufacturing employment showed that the proximity to highways

facilitated growth in manufacturing employment regions which



were densely populated. However, Munro (1969), argued that the

Appalachian development highways might not be a direct source of

economic development in the region. The nature of the industrial

structure, the availability of skilled labour and other

amenities have greater significance for regional economic

growth.

Kuehn and West (1971), examined the relationship between high-

ways and economic development in Ozarks region. Their results

did not indicate that highways are a crucial factor for economic

development in the region. Miernyk (1980), suggested, by a

fairly impressive array of evidence, that the Appalachian

development highways have attracted private investment to the

region. However, he refrained from any general conclusions in

this regard.

In a study of the impact of highway investments in North

Carolina, Clay, Stuart and Walcott (1988), found a strong

relationship between highway investments and employment growth

in several metropolitan counties in the region.

Econometric studies

In a study of the Interstate Highway system, Friedlaender

(1965), concluded that there is no guarantee that estimated

traffic benefits will reflect the true benefits to the society.

Bohm and Patterson (1972), found a strong relationship between

the presence of Interstate Highways and population growth.

In a later study, Friedlaender and Spady (1980), found a

significant relationship between freight rates and regional

production and employment.

Botham (1980), analysed the impact of a British road building

programme on national income and employment. He concluded that

the estimated impact of the road programme seemed to be

relatively small. The study also suggested that the road
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programme had a centralizing effect on the distribution of em-

ployment.

Lichter and Fuguitt (1980), attempted to explain the differences

in net migration among non-metropolitan counties in the USA

using the proximity to the Interstate Highway system as an

explaining variable. They found no significant relationship.

Hilewick, Deak and Heinze (1980), studied the relative impacts

of investments in communications as opposed to transportation

network. The results of the simulation model indicate that

investments in sectors like printing and publishing, office

machines and computers, radio and television broadcasting, etc.,

will have a greater stimulating influence on rural development.

Sasaki (1983), formulated an econometric model for evaluating

nationwide and interregional transportation system changes. He

used a household production function approach and specified

different relations to operationalize the model. However, no

practical application of the model is known.

In an econometric analysis of economic and development impacts

of a major transit investment in the Seattle area, Watterson

(1985), concluded that the effects of the investments on the

location of firms and households within the region may be very

weak.

Wilson, Graham and Aboul-Ela (1985), attempted to estimate

regional development effects of highway investment in the prov-

ince of New Brunswick, Canada. In a time-series analysis, they

regressed the national income per capita (as a proxy for region-

al employment), on highway expenditures. They found a weak rela-

tionship between the two variables.

Ray (1986), used an econometric model to estimate the develop-

ment impact of investment in roads in the district of West

Dinjapur, India. The model stems from an output supply function

specified by 803 and Koyck (1961). The results of the study
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showed that roads have an important role in regional develop-

ment. Eagle and Stephanedes (1987), analysed the relationship

between highways and development using data on highway expen-

ditures and employment for 87 Minnesota counties. They used

pooled time-series and cross-sectional data to conduct a

structural plot analysis and several causality tests. They

concluded that increases in highway expenditures do not

generally promote employment except for temporary increases dur-

ing the period of construction.

Aschauer (1989), considered the relationship between aggregate

productivity and public sector capital stock and flow government

spending on goods and services in the US economy. His conclusion

is that public infrastructural investments stbmulate the

productivity of private capital, and, therefore, induce new

private investments leading to national income growth. In a

Swedish study of the problem of allocating public expenditures

to regional infrastructure, Anderstig and Mattsson (1989),

concluded that road infrastructural investments provide a very

low benefit-cost ratio. Peterson (1989), claims that it is

rather unrealistic to discuss public infrastructural investments

"as if they were destined either for intermediate usage by

private firms or final service consumption by household". Most

of the infrastructural facilities, he further adds, may be con-

sidered as joint products.

CONCLUSIONS

The underlying survey of research in the area of economic

development effects of road investments, provides a reasonable

basis for drawing some broad conclusions.

1. As regards the relationship between transportation infra-

structure and economic development, the crucial question is:

what kind of relationship is there and what kind of mechanisms

are at work behind this relationship i.e. is it a causal

relationship or just a relationship by association?
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2. A careful passage through the course of economic history

reveals that transports, during the earlier stages of economic

development and industrial expansion, formed a bottleneck due to

limited accessibility, slowness of speed and inadequate capacity

which put a heavy break on economic activities. Thus large-scale

investments in transportation infrastructure on one hand

facilitated access to and exploitation of idle natural resources

at that stage. On the other hand they also helped extending

markets for agricultural and industrial products through the

possibilities of materializing scale economies in production.

3. There is a widespread disagreement upon the nature and size

of benefits from transport investments in mature and

industrially developed economies with full or nearly full

employment of natural resources.

4. The dominant view about the size of the benefits is that

transport cost reductions plus gains to newly generated traffic

measure the true benefits that a road investment may give rise

to.

5. Large-scale highway investments in economies with well

developed road network will not give great benefits over and

above transport cost savings for two main reasons (i) industries

may not be flexible with respect to locational change and (ii)

increases in economic activity due to relocations close to

routes may simply be transfers from other sites and therefore

cannot be considered as net economic growth in a national

perspective.

6. Economic development and growth is initiated through a

fortuitously combined effort of various factors such as labour

skill, sectoral mix, social overhead capital, institutions and

policies. Transportation infrastructural investments in such a

conjunction may only be a necessary, but not a sufficient,

factor for economic growth.
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7. There is a great need for continued research in this field,

more specifically for the development of useful models and

methods in order to disentangle the complexities associated with

the topic.





INTRODUCTION

The intuitive ideas regarding the influence of transportation

facilities on economic development of societies date back to

Adam Smith (1776). His famous statement that the division of

labour must always be limited by the extent of the market which,

in turn, is limited by transportation conditions, seems to

reflect his belief that investments in transportation systems,

by providing access to natural resources and new markets for

products of various industries, may lead to scale economies and

specialization in production (Wilson et al, 1966). Later on, Von

Th nen (1826), Marshall (1890) and others tried to further

explicate the matter.

Since the end of World War Two, a great deal of research on the

relationship between transport investments and economic develop-

ment has been done. During the last two decades, the bulk of

literature in this area of research has grown tremendously and

engineers, economists, planners, geographers and operations re-

searchers have all contributed to the work. Due to the cross-

desciplinary nature of the subject, each discipline has consid-

ered the complexities involved in the matter from slightly diff-

erent perspectives. Benefits accruing to urban and rural commun-

ities through the development impact of road investments on eco-

nomic activities have been mentioned under different names in

the literature, such as, "indirect benefits", Tinbergen (1957),

B03 and Koyck (1962), and Friedlaender (1965), "indirect and

secondary benefits", Margolis (1957), and Gwilliam (1970), "ex-

ternal benefits" Brown and Harral (1965), "reorganization bene-

fits" Mohring and Williamson (1969), and "external and secondary

benefits", Dodgson (1973). In more recent literature, such bene-

fits are often called "development benefits". The latter will

dominate throughout the subsequent text in this study.



CLASSIFICATION OF DIFFERENT APPROACHES

Most of the literature in this area of research may be placed

under two main categories, namely,

(1) Theoretical studies which use purely qualitative specifica-

tions of the workings of a micro or macro economic system in

order to derive some general conclusions about the influence

of changes in transport costs on the structure of production

and consumption. Many of these studies are based on spatial

equilibrium analysis developed by Samuelson (1952) and

Takayama and Judge (1964). Such studies attempt to examine

the effects of a certain policy measure in a general

equilibrium analysis of an economy with spatially seperated

markets. Examples of theoretical studies are Tinbergen

(1958), Bos and Koyck (1962), Friedlaender (1965), Brown and

Harral (1966), Mohring and Williamson (1969), Neuburger

(1971), Dodgson (1973), Sharp (1980), Jara- Diaz and Friesz

(1982), Sasaki (1982), Dodgson (1984) Kanemoto and Mera

(1985) and Mackie and Bonsall (1989).

(2) Empirical studies consisting of (i) case studies, (ii)

quasi-experimental studies and (iii) econometric studies.

A case study usually uses combinations of different statistical

and computational techniques and research methods in an attempt

to correctly enumerate and evaluate all possible effects on the

economic activity of a particular project, with a well-defined

geographical area of influence. Examples of such work are

Coburn, Beesley and Reynolds (1960), Dawson (1961), Wilson

(1966), Gillhespy (1968), Millward (1968), Shafran and Wegmann

(1969), Cleary and Thomas (1973), Dickey and Sharpe (1974),

Dodgson (1974), Peaker (1976), Chyman (1976), Thornton (1978),

Liew and Liew (1984), Moon (1987), Witkowski (1987), Hamlett et

al (1987) and Forkenbrock and Foster (1990).

In a quasi-experimental analysis, researchers approach the prob-

lem by comparing control and treatment groups. In the case of



road investment schemes, the effects of such investments are

estimated, ex post, by comparing economic conditions of the con-

trol groups in areas unaffected by the road investments, with

the conditions in the areas where the investment is made. Exam-

ples of such research work are McKain (1965), Wheat (1969),

Munro (1969), Kuehn and West (1971), Hansen (1973), Gaegler,

March and Weiner (1979), Briggs (1980), Miernyk (1980) Steptoe

and Thornton (1986) Clay, Stuart and Walcott (1988) and Quarmby

(1989).

The econometric studies use simplified specifications of eco-

nomic phenomena in order to quantify changes in economic activi-

ties due to road investments. The different relations in the

models are supposed to follow the general rules of economic

theory. Examples of this kind of research in the area are

Friedlaender (1965), Mohring and Williamson (1969), Bohm and

Patterson (1972), Botham (1980), Lichter and Fuguitt (1980),

Friedlaender and Spady (1980), Hilewick, Deak and Heinze (1980),

Sasaki (1983), Wilson Graham and Aboul-Ela (1985), Waterson

(1985), Ray (1986), Eagle and Stephanedes (1987), Han (1987),

Moon (1987), Aschauer (1989) Anderstig and Mattson (1989) and

Peterson (1989).

Several surveys in this field may be added to the above men-

tioned work. These are, for example, Prest and Turvey (1965),

Gwilliam (1970), Straszheim (1972), Parkinson (1981), Judge

(1982), Tapper (1985), Wilson (1986), Lundquist and Mattsson

(1987) Binder (1989) and Hulthén (1991).

Discussion of different approaches

The studies referred to in the above have called for several

different techniques and methods of research. The classification

of the different approaches attempting to measure true social

benefits of transport infrastructural investments is now

followed by a discussion of the approaches in order to put my

own study into the context.



The various tools of analysis used by the research frameworks in

this area may be summarized below:

interregional spatial equilibrium.models

fixed or variable coefficient input-output models

models of aggregate production functions

0
O

O
O

statistical and econometric models

An important aspect of the use of these different approaches is

that each of them has certain limitations with respect to the

degree of success or its appropriateness in view of the com

plexities involved in the problem.

The primary requirement of the equilibrium models are the

formulations and estimation of regional demand and supply

equations for each product. This may be cumbersome with regard

to computational difficulties, and the availabiltiy of necessary

data.

The input-output models describe the interregional commodity

flows as well as intersectoral transactions. These models often

use fixed input-output coefficients so that production decisions

are not influenced by changes in prices. Nonetheless, certain

model specifications consider input-output coefficients to be

endogenously determined. Despite this, final demand is still

regarded as exogenous to the models.

The models using aggregate production functions seek to explain

the link between infrastructural investments in a wider sense

and overall productivity in an economy. The term infrastructure

in this context refers to a joint product and therefore it does

not appear appropriate to explain productivity changes by a

single factor (roads), as several other factors may have highly

significant impact on productivity. Moreover, it may be that

road investments are only a necessary but not a sufficient

factor in economic development (Revis and Tarnoff, 1987). Thus,

in order to be sure about the net welfare gains of various

investment projects each one of these may be considered by its



own merits, keeping in mind where and on what kind of project,

should an investment be made. Winston (1985), Wilson (1986), and

Binder (1989), are sceptical towards the use of macro models of

aggregate production functions to explain the relationship

between transport infrastructural investments and the aggregate

productivity in an economy.

The econometric models are simplified specifications of an

economy where all relationships are consistent with economic

theories. Although such simplification enhances the empirical

feasability of the models, it may also make the results in-

accurate by excluding important variables. Moreover, econometric

analysis always assumes a given causal relationship. In the case

of a relationship between highway investments and economic

development, the causality is not convincingly. established

making it rather dubious to presume that road investments will

always act as a determinant of substantial economic growth which

cannot be measured by the traditional methods of road appraisal.

Therefore, the method of explaining economic development (de-

pendant variable) by highway investments (explanatory variable)

is not generally accepted (see Mackett, 1985, Wilson, 1989 and

Binder, 1989).

A simple conclusion that may be drawn from the above discussion

is that the controversy over the nature and size of true social

benefits of road investments has in no way been settled. How-

ever, in the discussion of different approaches to the problem

it has been useful to understand that a study of economy-wide

influence of infrastructural road investments, in a way demands

a complete analysis of the economy. Thus, in my view, the

problem may best be dealt with by usinga computable general

equilibrium model of a multiregional economy, as the main tool

of analysis. The theoretical underpinning of such models is

provided by the familiar competitive economy framework where the

model economy is characterized by a complex system of supply and

demand relations, emphasizing the key role of relative prices.

Of course, a model of this kind, like all other approaches, may

also stress the significance of certain aspects of the economy



while abstracting or simplifying some others. Nevertheless, all

important variables of the model are endogenously determined in

order to gain insight into the repercussions in the whole

economy, of an exogenously determined change.

The main advantage of applied general equilibrium models, how-

ever, is that they are numerically specified and are therefore

capable of providing quantitative estimates of effects on the

economy of, for example, a major investment or a change in

policy. Moreover an applied general equilibrium modelfacili-

tates the evaluation of large changes in exogenous variables. By

virtue of the stated properties of the applied general equi-

librium models, this type of analysis may successfully be

applied to the problem of road investment appraisal.

The following review of some individual studies hopefully covers

the most significant differences in the theories and procedures

making the main body of research in this area.



REVIEW OF SOME INDIVIDUAL STUDIES

Tinbergen (1957)

 

In his attempt to find a practical way of measuring road invest-

ment benefits, Tinbergen (1957), developed a general equilibrium

model of a multiregional economy.

The production and consumption in his model takes palce in

spatially seperated regions so that inter-regional commodity

flows give rise to transportation costs. The main feature of the

model is that a reduction in transportation costs, due to road

improvement, leads to a change in relative prices and therefore

affects the consumption and production levels of the economy.

The model concludes that benefits of the road investment,

measured in terms of increases in national product, substan-

tially overstimate the traditional benefit measure of transport-

ation cost savings for existing traffic.

The demand in region i for a commodity h produced in region k is

given by:

I

h h h h
v = 8 2 E V / P T where

I I I 'k1 1 h k ik k k1

h .
vki = quantity demand

h .
5i = share of income spent on h

h . . .
Pk = price of good h in region k

T . = transportation coefficient between k and i



The expression with summation symbols is the total income of

region i.

The supply of good h produced by region i is given by:

I

h - h h h h
v = o - o 2 P T / P

I I I l

k 1k 1 l h ¢ h k k1

h
2 v = total quantity supplied
k ik

_h
oi = productive capacity

a? = a paramater affecting the supply elasticity

The numerical example used by Tinbergen is based on the analysis

of three regions. The initial situation is characterized by an

inter-regional money flow matrix, a set of equilibriumn prices

and a matrix of transportation coefficients. Thus, the expen-

diture on each good by a region is derived by using this infor-

mation and the data on share of income spent.

The parameters of supply functions are chosen to suit the

initial variable value. A new equilibrium is then computed by

using new transportation coefficient matrix in order to examine

the impact of transportation cost reductions. The new equilib-

rium values of prices and quantities are then used to compute

increases in national income at initial prices.

The calculations are based on a 66 per cent transportation cost

reduction on a link and the results show that transportation

cost savings are about half the size of the increases in

national income computed by the general equilibrium analysis.

These results are based on the assumption that consumers of cer-

tain goods buy whole quantity from the cheapest supplier. The



calculations conducted by a different assumption based upon

finite elasticity of substitution between suppliers of the same

good, produce similar results.

An important aspect of the model is that decreasing returns to

scale in production are assumed in the analysis. However,

constant returns or increasing returns to scale assumptions

would be more realistic. Moreover, the production side is

assumed to be vertically integrated and by that virtue ;factor

demand functions are omitted. The results of the model naturally

depend upon the values of parameters used in the analysis and

different values of the parameters in the demand and supply

equations will produce different results. The results and

conclusions of the model, therefore, are not sufficiently

general.
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B05 and Koyck (1961L

 

B03 and Koyck (1961) attempted to operationalize the basic

framework of the general equilibrium model developed by

Tinbergen (1957).

In their model, they assumed a hypothetical open economy with an

inland agricultural centre connected by a poor quality road to

an industrial area with two production and consumption centres.

Three goods are thus produced domestically; good 1 is produced

in the agricultural centre and then transported to industrial

centre 2 to be transformed into good 2; good 3 uses imported raw

material (good 4) in its production. Good 2 and good 3 are

consumer goods and are consumed in all the domestic centres

although any surplusof good 2 is also exported to the rest of

the world.

The transports of consumer goods as well as of agricultural raw

material between agricultural centre and industrial centres are

carried out by the respective industrial centre and unit

transport costs are assumed to be given. No costs are incurred

for moving the goods locally and for transports between centre 2

and centre 3.

The problem studied is how a reduction in transport costs due to

the construction of a new road affects the size of production

and consumption in this model economy.

Variables of the model are:

< llij quantity of good i bought by centre j

"U

Iij Pi + tij is the price of good i in centre j

as tij is the corresponding unit transport cost
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V = expenditure on good i by centre j and reflects the centres
ij

demand for the good

Yi = income earned by centre i

The consumers demand for goods depends upon their income and on

goods prices inclusive of relevent transport costs. The prices

P2 and P4 are given world market prices and can not be

influenced by the national economy.

The supply functions for all the domestic goods are also

specified; for good 1 it is expressed as follows:

52 (P2 + t21) + 53 (P3 + t31)
v10 = 00 - 01 where

P1

 

o and 5 are given parameters. The supply of good 3 has a similar

character to that of good 1 although it uses the imported raw

material (good 4) in its production.

The supply of good 2 is however charactarerized by a constant

input-output relation: v20 = VIZ/x12 where A12 ia a constant. A

price determination equation is:

P1 + t12 = IIPZ where IIis assumed to depend upon A12 and profit

margin in centre 2. This means that with given values of P2 and

IL a reduction in unit transport cost for good 1 leads to an

equivalent rise in P1 and hence an increase in the supplies of

good 1 and good 2.

The structural coefficients in the model are determined by using

data on initial values of the variables, transport costs and

demand (expenditure) and supply elasticities.

Alternative assumtions concerning supply elasticitiesand profit



12

margin for the producers of good 2 lead to four different

models, as shown in the following table:

  

 

Table The Assumptions of the Four Models

Model Equation 9 Equation 10 Equation 11

I (To = 7.5 01 = 4.0 KG =~44.0 x1 :: 35.2 r constant

II do 5.0_ a; t 2.0 Ko : 26.4 n : 17.6 r constant
III 00 = 7.5 <71 4.0 = 44.0 K1 = 35.2 in constant

IV (To z: 5.0 U1 : 2.0 __ 26.4 x; = 17.6 p1constant3
3

I

 

These models are then used to estimate increases in the national

product brought about by the construction of a new road as it

leads to a 50 % reduction in unit transport costs between

agricultural andindustrial centres. The results from four

models are summarized in the table below:

Table Summary of the Solutions

  

Changes in the variables

 

Vari- Initial
able value Model I Model II Model III Model IV

 

Y; 2.5 2.02 ( 81) 1.35 (54) 041(16) 0.21 ( 8)

Y. 12.0 5.72 ( 48) 2.65 (22) 1.77 (15) 0.86 ( 7)

Ya __3__-_C_>_ 4.26 (142) 346889) 1.2 <39) 32 (24)
17.5 12.00 ( 69) 6.68 (38) 3.35 (19) 1.78 (10)

 

p1 I 0.25 0.25

in I 0.24 0.20 0.07 0.06

1);: 1.5 .. .. 0.25 o.25

P21 1.3 -o.15 0.15 0.15 -0.15

pm 1.2 +0.14 +0.10 0.03 0.04

I 2.5 1.39( 56) 0.82 (33) 041(16) 0.21 ( 8)

Y; 12.0 6.51 ( 54) 3.33 (28) 1.92 (16) 1.03 ( 9)

Y; 3.0 2.25 ( 75) 1.00 (33) 0.65 (22) 0.28 ( 9)

Y' 17.5 10.15( 58) 33-47(29) 338(17) EH 9)
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The table shows nominal (Y) and real (Yr) values of regional and

national income in the initial situation. Nominal and real

changes in these values due to reductions in transport costs are

also shown. The figures in brackets illustrate percentage

changes in the variables.

The results certify that increases in national income according

to the four alternative models are greater than transport cost

savings for existing traffic.

However, this gap is different for each model and more elastic

supply functions show larger deviations. In particular, the in-

crease in national product for model I is about 12 times as

great as the savings in transportation costs for existing

traffic.

Models III and IV where P1 is kept constant show a significantly

lower change in national product compared to model I. This im-

plies that the price determination equation P1 + t12 ==IIP2 is

crucial for the conclusions drawn in the model. Moreover the

specification of transport costs for agricultural raw material

to industrial centre 2 which is equal to [tlz x v12], is not

clear as these costs have not been taken into account as incomes

in centre 2 which assumingly transports agrilcultural raw mater-

ial from centre 1 to centre 2. Apart from this the model does

not consider any alternative cost to increases in national in-

come due to the absence of explicitely defined factor demand

functions. The results of the B03 and Koyck model are as a

matter of fact dependent on the very special assumptions used in

the model and, therefore, their conclusions may not be general-

ized.



l4

Friedlaender (1965)

Friedlaender (1965) attempted to analyse the nature and the size

of benefits accruing to road investments. She uses the term

"vehicular benefits" for transportation cost savings connected

with existing traffic whereas benefits arising to the entire

economy are termed as "social benefits". Her analysis of the

relationship between "vehicular benefits" and "social benefits"

is based upon three models using the basic framework of a static

macro model of an economy consisting of several regions with

spatially seperated markets.

In the first model, it is assumed that only intermediate goods

are transported; the second model also assumes the transport-

ation of consumer goods and the third model introduces an alter-

native mode of transport.

The basic framework of the model assumes an economy composed of

n regions with each region producing a single special good of

its own. The production technology in the model is characterized

by constant returns to scale. The production function for a unit

of commodity i is thus given as:

l l

N i no... I. 00000,

fi - input coefficient of factors 1, ..... m
required to produce one unit of good i

ai = input coefficients of goods 1, ..... , n
used in the production of a unit of good i

The total output of the industry i is given by:

Xi = 2 aij Xj + 2 Cij j = l, ....., n

j 3'

where 2 cij is the total consumption of good i, ci.

3'
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Thus the final consumption matrix can be arranged as in the

following:

C (I - a) X where

C = a n x 1 column vector of final consumption

X = a n x 1 column vector of output

a n x n input coefficient matrixD.
) II

I = a n x n identity matrix

A n x 1 price vector P is then calculated by manipulating the
model so that:

-1
P=(wf+tA) (I-a)

where

w = a m x 1 column vector of factor prices

f = a m x nmatrix of factor inputs

t = a n x 1 unit transport cost column vector

A = a n x n matrix of distance between regions

A change in transport cost vector due to highway improvements

leads to a new price and consumption vector according to the

model. Transport costs within a region are assumed to be zero.

Further mathematical manipulations of the equations of the model

give the social benefits of highway investments as:

I

m A P [CO+ C1]

where C0 and C1 stand for levels of consumption before and after
I

the highway improvement respectively, A P represents the price

change and w is a vector of weights.
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The important conclusion reached by Friedlaender is that trans-

portation cost savings do not give a true picture of the mag-

nitude of social benefits accruing to a road investment.

However, she further notes that it is not possible to say, a

priori, whether transport cost savings under- or overestimate

the true benefits. A limited commodity and factor substitution

and an elastic supply of production factors may, nevertheless,

lead to a situation where transport cost savings due to highway

improvement will underestimate the true benefits.

The input-output model used by Friedlaender assumes the final

demand for commodities as given and is therefore insensitive to

price changes. Model two and model three give similar results to

those derived in the model ab0ve. Thus, the general conclusions

about the relationship between the vehicular benefits and the

social benefits associated with road investments remain un-

changed. A model where price sensitive consumer demand functions

are specified may give a clearer picture of the net benefits of

road investments for the society as a whole.



l7

Mohring and Williamson (1969)

Mohring and Williamson (1969) considered the case of a monopoly

firm with increasing distribution costs. The firm can further

exploit increasing returns to scale in production. The pro-

duction takes place in a number of factories which are equally

spaced in a geographical area so that the quantity demanded per

unit of area is the same all over. The average distribution cost

is an increasing function of the quantity supplied by each

factory so that each factory is minimizing its total cost of

production and distribution at an output level equal to the

given total demand divided by the number of factories. At a

given level of final price of the product, an improvement in

transportation facilites that lowers the unit distribution cost

motivates a certain factory to exploit economies. of scale by

increasing its production. The firm, consequently, makes its

activity more transport intensive by reducing the number of

factories or supplying plants. The benefits to the firm of such

a transport improvement can be analysed with the help of the

diagram below.

Manufacturing
outlays

00

C2
KO \\\\\\\\\\ r0

 

    

 

0 T0 T1 C1 r TranSport volume
(Ton miles)
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The fixed aggregate output of the firm is optimally produced at

ro where the isocost line COCl is tangent to the isoquant Q°Q°.

The total cost of the firm is OCo which comprises of a pro-

duction cost OKo and a distribution cost KOCO corresponding to

OTo of transport volume. A reduction in unit transport cost

would make the firm to substitute transports for production

outlays according to r1 leading to a fall in the total cost of

production and distribution from OCo to 0C2. The total benefits

accruing to the firm are then given by C2Co = C4Co + C2C4 where

C4Co are the "direct benefits" or the benefits to existing

traffic (OTC) and C2C4 are named as reorganisation benefits when

the firm reorganizes its production and distribution structure

by realizing the economies of scales. Moreover the reorganis-

ation benefits can be interpreted differently by looking at the

firms derived transportation demand curve. In particular the

segment bd (diag. below) of the curve shows the preferences of

the firm to substitute transports for production outlays due to

the presence of economies of scale.

unit

transport
cost

 

 

 

   

to b

t1 C d

transport
demand curve

_ transport
0 To T1 " volume

(ton miles)
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At an average transport cost of to in the initial situation, the

firms demand for transports is given by 0T0. A reduction in

transport cost from to to t1 leads to an increased demand for

transports 0T1 as the firm takes advantage of increasing returns

to scale in production. The total benefits to the firm are then

equal to the area tltobd and can be classified into "direct

benefits" tltobc and reorganisation benefits cbd.

The important conclusion reached in the paper is that the area

cbd stands also for welfare gains accruing to newly generated

traffic which means that the benefits due to any reorganisation

of production can be measured by considering benefits to

generated traffic. Accounting reorganisation benefits and

benefits to generated traffic separately only leads to a double

counting of the same thing.

However this conclusion is based on the assumption that neither

the price nor the output of the firm changes. Normally a lower

marginal cost of producing and distributing a good would make a

profit maximizing firm to produce more and charge a lower price.

In this way some benefits will accrue to the consumers as well

and therefore such benefits may not be measured by considering

the firms demand for transports. The same may be true when the

firm is operating under perfect market conditions although the

firms choice of profit maximizing output and transports will be

different compared to the case of monopoly.
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Sasaki (1983)

Sasaki (1983) worked out a model for evaluating nationwide and

interregional transportation system changes from user s point of

view. His argument is that traditional benefit measures as

transportation cost savings or national income changes due to

improvements in transportation system do not reflect the true

impact on users welfare.

The model heavily draws upon the seminal household production

approach of Becker (1965) and transportation system changes are

regarded as technical changes in a trip production function:

where

Tr(S) is travel activity for destination r during period 3. Cr

and Hr are money and time costs respectively and Ar and Br

dA dB .
aS < O and d". s_ >0. ThlS

suggests that the notion of technical change in transportation

are efficiency coefficients with

system is not comparable with technical change characterizing

theory of production functions.

The household production function of activity i at destination r

in period 3 is:

X. (s) = X.r(Zir(s), H.
1r 1 1r(s)' Tr(s)

where

X is level of production, Z is amount of goods and services con-

sumed and Tr is the amount of travel undertaken. The adaptation

of household production approach implies that the allocation and

value of time becomes crucial elements in determining trans-

portation demand as household consumes goods and services at a

distant place.
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A utility maximizing individual will thus confront both income

and time constraints. The utility function is formulated as

follows:

0(8) = U[Z(s), Xir(s), T- (s), F- (8)]
1r 1r

where

z is travel independent consumption and F is a function of

travel comfort and number of trips taken. The travel demand and

modal choice behaviour of an individual, given competing modes,

is thus characterized by an optimal ratio between travel time

and money cost so that the individual will opt for time-saving

modes as wage increases.

The marginal generalized cost of a trip is therefore equal to

money cost plus forgone income and cost associated with dis-

comfort or dissatisfaction caused by the trip. The implication

of this definition is that the marginal generalized cost of a

pleasant trip (with no discomfort) will be less than money cost

and forgone income together.

The evaluation of transportation system change is made by

measuring the increase or decrease in the utility level brought

about by such a change. This is done by expressing the utility

function above differently through mathematical manipulations

and by deriving necessary conditions to the new maximization

problem. For a specified period, the increase in utility given

transportation system change is compared with utility increase

without the planned change.

In another section of the paper, a method for empirically

measuring actual historical effects of transportation system

changes is discussed. The empirical analysis is based on a trip

production function of CES type and a cardinal utility function

which is additively separable. The important conclusion of the

paper is that if changes in transportation system associated

with particular and frequently targeted destinations are

beneficial to a user, then the ultimate effect brought on by the

total system change will also tend to be beneficial.
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Dodgson (1984)

 

Dodgson (1984) used the model of a profit maximizing competitive

firm in order to analyse benefits of highway improvements

arising through the restructuring of the firms activity due to a

reduction in transport costs.

He also attempted to find a measureable relationship between the

benefits to existing traffic and gains to newly generated

traffic.

The firm in his model uses transports, xt, as one of its inputs,

x, so that at given input price vector, P, the output q° is

produced. The output is characterized by a minimum. cost

function:

C = C(Q°r P)

where c stands for the cost of production.

Thus, for a given level of output, the firms demand for

transports is given by:

5Cx = __
t 5Pt

Total benefits B due toa reduction in transport costs from P°t

to P1t are then measured by the integral

t
1 Xt(P)dPt = B = BC + B1 where

P t

Bo stands for transport cost savings for the initial level of

transports and B1 are the gains attributable to newly generated

traffic. Since no other input prices change the benefits can

also be expressed as the difference between the firms total

costs before and after the road improvement so that:
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B = C(q°rP°) ' C(Q°IP1)

Using the production cost index23 the benefits may be expressed

as

o _ c<q°, Pl) ]
c(q°, PO)

 

B=m$,9)u

The benefits to existing traffic Bo, are then easily calculated

using information about the share of transport costs S°t into

the total costs of the firm. Thus

1B = 50 C(qo, PO) - [Pt/Pf] s§c<q°, PO
0 t )

The relationship between Bo and Bl is then expressed after

simple mathematical manipulations as in the following:

 

31': [1 - C(qO, P1)/C(qO,PO)] _ 1

B o 1 o o
0 [st- (Pt/Pt)St]]

Dodgson has performed this analysis for COBB-Douglas as well as

CES technologies which generatedifferent cost of production

indices. Using the functional forms of these indices, the re-

  

B

lationship El- can be written as:
o

l o o
B [1-(P /P ) S ]
l t t t
-= - l [Cobb-Douglas]

B [SO-(Pl/PO)SO]
o t t t t

and

_1_
O l 0 1-6 0 1-6

B [l-[S (P /P ) + (1-8 )]

l-= t t t t - 1 [CES]
B o l o o
0 [St Pt/ Pt) St]

The calculations of benefits show that for a given value of

B

El- varies directly with unit

0
transport cost share 83
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transport cost reductions whereas for a given reduction in

transport costs this ratio inversely varies with the transport

cost share of the total cost. This is true for Cobb-Douglas and

CES production functions. In the case of CES, however, a higher

elasticity of substitution between transports and other inputs

B

generates greater El- ratio for some given values of unit
0

transport cost reduction and transport cost share. This analysis

has usefully established that under certain conditions for

example, the nature of production functions, benefits to

generated traffic may be measured using information on the share

of transport costs in the total cost of production and distribu-

tion, reduction in unit transport costs and elasticity of sub-

stitution between transports and other inputs. However, using

less restrictive production technologies will make it more

realistic and perhaps more suitable for estimation. Another

aspect .is that the model treats the demand as given and there-

fore leaves aside any impact due to changes in demand brought

about by cheaper transports. The important conclusion reached

here is that the reorganisation benefits mentioned in the

Mohring and Williamson (1969) study, measure precisely the same

impact as measured by benefits to newly generated traffic noted

by Dodgson. This is because the reorganisation of economic

activity is implied by newly generated traffic.
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Kanemoto and Mera (1985)

 

Kanemoto and Mera used a general equilibrium model of a two-

region economy to examine several issues regarding the measure-

ment of benefits accruing to large transportation projects. They

made comparisons between traditional transportation cost savings

and general equilibrium measures of benefits, and those between

the general equilibrium measures and their partial equilibrium

counterparts. In particular they considered three benefit

measures namely (1) Marshall-Dupuit consumer s surplus MD, (2)

compensating variation CV and (3) compensating surplus CS [Their

definition of compensating surplus is different from those of

Hicks (1956) and Moss (1976) and is equivalent to the maximum

cost that the society can afford to pay for a transportation

improvement, keeping all households as well off as before the

improvement]. They showed that in a general equilibrium frame-

work, neither CV nor CS in general can be expressed as a change

in the area under transportation demand locus. However, MD and

by choosing a suitable numeraire, also the CS may be given that

interpretation.

Each of the two regions specializes in the production of a

single good which is consumed locally as well as exported to the

other region, both for consumption and to be used as an input in

the production of the other good. The amounts of primary inputs

such as labour and capital are assumed to be fixed. The pro-

ducers are profit maximizing agents although the profit is given

to the consumer in the region where the producer is located.

The representative consumer in each region has a utility

function and the consumers are assumed to be minimizing their

expenditures given a certain level of utility and prices.

Transportation cost per unit of a certain good is defined by way

of a transportation factor, as a certain amount of the same

good.
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For example if the consumers in region 1 demand for pure con-

sumption a quantity X2 of the good produced in region 2, they

are to actually buy an amount equal to (1+t21) X21 of the good,

with t21 being the unit cost for transportation of the good from

region 2 to region 1. Market clearing condtions in the model are

formulated in terms of an excess expenditure function for each

region derived from the ordinary expenditure- and profit

functions. Benefits of a road improvement are measured by

comparing preimprovement and postimprovement equilibria.

Benefit Measurement and Conclusions

The model assumes that the cost of the improvement is zero, in

measuring MD and CV, although a positive improvement cost is

used in obtaining CS measure. Moreover these benefit measures

are approximated by functions of various price and income

elasticities (which can be empirically estimated) as an

alternative to complete model simulations.

One of the important conclusions of the model is that trans-

portation cost savings underestimate the MD measure. The degree

of underestimation depends upon the value of the price

elasticity of demand for transported goods and the size of the

transportation improvement. The comparison between general

equilibrium measures and their partial equilibrium counterparts

shows that in case of MD, the general equilibrium measure tends

to be smaller than the partial equilibrium measure. As regards

CV and CS, the results do not give any clear indication. The

analysis assumes throughout competitive markets with no price-

distorting mechanisms.
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Mackie and Bonsall (198QL

 

Mackie and Bonsall (1989) refer to the London Orbital Motorway

(M25) and emphasize the significance of generated traffic in

road appraisal schemes. They suggest that contrary to fixed trip

matrix approach with given volume and pattern of travel, there

will always be people at the margin whose behaviour changes with

a change in travelling conditions. Nevertheless, it is generally

accepted that when there is no congestion, the fixed matrix

approach underestimates the true benefits by omitting the gains

associated with generated traffic.

However, user costs are sensitive to congestion (rise with in-

creased traffic volume) and therefore it is not possible to say

a priori, whether fixed matrix appraisal under- or overvalues

projects in presence of congestion. The difference between fixed

matrix benefits and variable volume benefits depends upon the

slopes of the variable demandand user cost functions. According

to Mogridge and Holden (1987), road investments may be expected

to raise, rather than reduce the cost of travel in cities with

substantial public transport supply and unexploited economies of

density in public transport. Moreover, under conditions of fully

elastic demand for travel even the relaxation of a transport

capacity bottleneck will not produce any net social benefits as

the marginal users of the road will be indifferent between

travel and other consumption.

Mackie and Bonsall argue that most of the published work on road

investment appraisal relates to the issue of economic develop-

ment rather than user response in terms of for example, changes

in route, mode of travel, frequency of trip, origins and

destinations and land use and location of activities. However,

these responses are likely to take place within very different

time periods.

Refering to the empirical evidence based on interurban schemes

like the M62 and the Humber Bridge, on the behavioural response

of road users they point out that such work mostly attempts to
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distinguish between rerouting and the rest, instead of sorting

out all possible dimensions of response. For post hoc appraisal

they suggest combined before-and-after and control studies to

overcome counterfactual problem. To predict user response in an

ex ante appraisal, it will be necessary to have a disaggregate

model embodying knowledge of underlying causal mechanisms.

The important conclusion of the paper is that experiences from

the M25 make a pressing case for taking into consideration the

effects associated with behavioural responses to road improve-

ments.
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Mohring and Williamson (1969)

Based on the theoretical model of a monopoly firm with increased

distribution costs, Mohring and Wiliamson (1969), developed a

quantative model to estimate the relationship between direct-

and reorganization benefits (RB).

The relaionship between direct benefits (DB) and total benefits

(TB) is computed by the model and is expressed as below:

 

Direct benefits _ DB _ _ _ 6/7
Total benefits TB ' (1 e ) 5 / 7 (l e ) "here

I - e = percentage change in unit transport cost

7 = ratio of average total to average manufacturing cost

5 = ratio of average distribution to average manufacturing
cost

Thus, the ratio of distribution cost to total cost of production

and distribution for a given level is equal to 8/7. The ratio of

direct benefits to reorganisation benefits, for a 25 per cent

reduction in transport costs in combination with different

values of y and 6 and the manufacturing scale economies index,

a, is given in the table below:
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Table 1 Ratio of direct benefits to reorganization benefits
for a 25 per cent reduction in transport costs.

  

 

a 5/7 1 - 0.75 QE 32
TB TB

% % % %
0-95 9-1 2-6 88-1 11-9
0-90 16-7 4.7 89-1 11-0
0-85 23-1 6-4 89-7 10-3
0-80 28-6 7-9 90-5 9-5
0-75 33-3 9-1 91-2 8-8
0-70 37-5 10-2 91-6 8-4
0-65 41-2 11-2 92-2 7-8
0-60 44-4 12-0 92-6 7-4
0-55 47-4 12-7 93-0 7-0
0-50 50-0 13-4 93-3 6-7

Source: Mohring and Williamson (1969).

The figures illustrated in the table above appear to suggest

that good estimates of direct benefits on road improvement prov-

ide rather reasonable approximations of total benefits expected

from transport investments.
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Kuehn and West (1971)

Kuehn and West (1971) examined the relationship between highways

and economic development in the Ozarks region by conducting an

empirical analysis. The study had four carefully specified

objectives posed to determine: (1) if highways were related to

incomes and employment, (2) if highway investments preceded or

followed income and employment expansion, (3) highway types most

beneficial for development and (4) industry types most related

to highways.

The total highway mileage was classified qualitatively with

respect to (1) number of lanes (2) surface type and (3)

integration with traffic routes and included all highways and

roads adminstered by county, state, and turnpike authorities. To

investigate the relationship between highways and incomes and

employment, historical cross-sectional data for the years 1954,

1959 and 1963 for 125 counties were used. The statistical

techniques used in the analysis were (1) Spearman s rank

correlation technique and (2) stepwise regression analysis. For

example, the rank correlation coefficients between highway types

and income types are presented in the table below
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Table 13 Rank Correlation Coefficients between Road and Income

 

Types

Total Family

Income Per Capita Median

Road Type per Hundred Income, Income,
and Year Sq. ML, 1959 1959 1959

1954

Multilane .354 .346 .317

Federal .404 .308 .296
State .325 .374 .312

Local .681 .541 .565

Unpaved .446 .214 .176
Access .684 .660 .585

Feeder .497 .258 .227
Total .562 .336 .293

1959

Multilane .583 .570 .565
Federal .337 .259 .234
State .239 .253 .243

Local .501 .543 .523
Unpaved .411 .170 .126
Access .662 .611 .583
Feeder .510 .279 .236
Total .566 .345 .303

1963

Multilane .624 .659 .612

Federal .279 .185 .162
State .242 .238 .223
Local .505 .588 .566
Unpaved .356 .096 .045
Access .622 .555 .522
Feeder .514 .280 .229
Total .583 .359 .306

The table above shows that in general, there is a better

correlation between highway types and aggregate incomes than

between highway types and per capita - and family median income.

However, the correlation is moderate. The results of the study

could not be used to establish any causal relationship, although

multilane highways temporally followed income.

The overall conclusion of the study seems to be that there is no

indication of highways being a crucial factor in economic

development within the Ozarks Region. The highways may have

facilitated growth in income and employment which in turn lead

to a greater demand for transport and hence for road capacity.
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Finally, Kuehn and West suggest that highways function only as

permissive causes of regional development by affecting regional

supply conditions and therefore the investment in highways must

be part of a cluster of change. Miernyk (1980) points out that:

"it is possible to assemble a fairly impressive evidence that

the Applachian development highways or corridors, have indeed

attracted private investment to the region". However, he admits

that an evaluation of the regional development programs over the

past 14 years shows that there have been both successes and

failures and the results are mixed.
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Dodgson (1974)

 

In a case study of the Trans Penine M62, a British motorway,

Dodgson (1974) considered the effects of motorway investment on

regional economic growth. He also expressed views about the

treatment of regional development benefits in the context of

traditional road investment appraisal based on cost-benefit

approach.

The study draws upon an aggregated model 'of sub-regional

employment growth for a 30-zone area of the North of England,

with each zone having one dominant regional growth pole. The

analysis is designed to examine the effects of transport costs

and other variables on changes in regional employment. By using

multiple regression techniques, it particularly. attempts to

relate differences in relative regional employment growth rate

to differences in transport costs in industries.

The idea making the core of the problem is that sufficiently

large differences in transport costs would induce firms to try

to increase employment in lower transport cost regions rather

than higher transport cost regions. In this course, the rate of

growth of employment is regressed upon access cost

(accessibility measure) and other independent variables like

industrial structure, agglomeration diseconomies and natural

growth rate of labour force. The change in regional employment

is defined in the model as:

AE = EaiAPi + ZaiMi + AC + ZAaiPi + AU
i i i

where

AE = total employment change in the region

ai = base year activity rate for age/sex group i

APi = natural increase in population in age/sex groupi

Mi = net migration into or out of the area of age/sex group i

AC = net change in commuting to or from the region
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Aa-1 change in activity rate for age/sex group i

AU net change in unemployment

The term AE - EaiAPi stands for an index of the strength of
i

labour demand and by expressing it as a percentage of the base

year, 1961, employment, a measure of the relative attractiveness

(A1) of the region is computed. A1 is then also regressed upon

the same independent variables both linearly and non-linearly

using 1961-66 data.

The regression of the rate of employment growth (Ei) shows no

significant relation with the independent variables. However,

the regression of the index of relative attractiveness upon the

same set of independent variables conforms with theoretical

expectations, providing a weak relationship with a multiple

correlation coefficient of 0.26.

The broad conclusions reached by Dodgson in this study are that,

for the first, if the main concern is with the net level of

benefits from a transport investment to the economy as a whole,

then the sole evaluation of the traffic benefits would be a

correct measure of social net welfare gains. Secondly, his

attempt to relate transportation costs and employment growth was

only partially successful. By this it is meant that even if

there seems to be some sort of relationship between transport-

ation costs and employment growth, the maximum increase in

employment in the areas affected by the M62 motorway does not

appear to be very substantial.
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Friedlaender and Spady (1980)

Friedlaender and Spady (1980), attempted to analyse the relation-

ship between railway and trucking freight rates and regional

output, employment and income. In order to acheive this, an in-

terregional approach was used. They alsoestimated freight rate

elasticities of regional income and employment.

A fairly broad regional aggregation level was chosen by dividing

the entire United States into five geographical areas compatible

with the data on freight rates and regional flows of manufac-

tured commodities.

The inter-regional models use considerably large data aggregates

and national economy is implicitly treated as the sum of the

composing regions in order to avoid any assumption of exogenity

of the national variables.

The output model

The inter-regional commodity flow model is specified as a linear

equation estimate which takes the following form:

od _ od *od d
Yk a + a1 Pk + a2 P + a3 I + qumpm

where

Ygd = flow of good k from region 0 to region d

od . . . .
Pk = price of good k of region 0, in region d

*od . . . . . . .
P = price of good k in region d if it is imported from a

region other than 0.

Id = income of region d

Dm = a dummy variable indicating areas of production or con-
sumption in order to allow for variations in response to
price and income differentials
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The analysis is based both on cross-section data for 1963 and

time-series data for 1967-72 for nine industries. The income

term used in the equation is per capita of regional disposable

income, deflated by the national CPI. Regressions were run in

both linear and logarithmic forms but the linear form proved to

be better. The price and income terms are generally highly sig-

nificant and the regression shows a high R2 value. The elas-

ticities of commodity flows with respect to delivered price,

income and freight rates are calculated for the nine industries.

These show that changes in production costs have a relatively

unimportant impact on regional production and that the elas-

ticity of regional flows of manufactured commodities with re-

spect to freight rates is generally rather low for all regions

and all commodities.

The employment model

The total output of a commodity is computed by adding all intra-

and inter-regional flows of commodity. This aggregate is then

related to the labour demand by specifying a production tech-

nology. The analysis uses a labour share equation derived from

regional technology represented by a translog variant of the

cost function:

C = C (Y, W1, Wk, We, t) where

Y is output, W1, Wk, We, are the factor prices of labour,

capital and energy respectively and t stands for time. The elas-

ticity of labour demand with respect to output is then estimated

for all five regions (1972), which is given below:

 

gegion Elasticity

Official 1.008

Southern 1.129

Western Trunk Line 1.100

South-Western 1.143

Mountain Pacific 1.130
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These elasticities are estimated by using the following ex-

 

pression:

E = BLY + gap 1
LY g 8Y C

L

E = elasticity of demand for labour
LY

The first term on the right is the percentage change in the

share of labour. The second term gives the cost elasticity of

output. Therefore, the whole cost function must firstly be

estimated in order to acquire information on the elasticty of

labour demand.

The income model

This model is used to analyse the impact of freight rate changes

on manufacturing income. This is computed by firstly determinat-

ing the change in total output of a given industry and then de-

terminating the change in the entire manufacturing industry. The

regional income in the manufacturing industries is derived by

using a simple definitional equation:

Iom = Wom Lom

I°m = income of the region of origin

W°m = average manufacturing wage

L°m = manufacturing employment

Thus, the percentage change in income is equal to the sum of

percentage changes in wage and employment.

The analysis then demonstrates that an increase in freight rates

for "footloose" manufacturing goods has a significant negative

impact upon regional production and employment. The analysis

also indicates that transport cost changes may have a certain

amount of influence on locational decisions.
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Botham (1980)

 

In an empirical analysis of the British road building programme,

Botham (1980) examined the changes in spatial distribution of

employment due to the programme. The main conclusion of his

study was that road investments have only small effects on

regional economic development. Other measures like limiting

driving hours, he suggested, may have a greater impact on the

economy. The analysis was carried out by first dividing Britain

into 28 regions. Then changes in regional employment for the

period 1961-66 were explained by the use of regression

technique. The independent variables used in the regression

analysis were: regional employment density, industrial

composition, environmental attraction, regional policy variable

and accessibility indices (market potential variable) to

represent the influence of transport costs. The access variable

was defined as:

MPSDRi = E .Bzwkj/skjm'i':

where

MPSDRi = access of region i to excess demand in region j

ij = demand for the goods of industry k in region j

Skj = output of industry k in region j

Cij = transport costs from region i to region j

Output was estimated by regional share of industry s total

national employment weighted by variations in labour pro-

ductivity. The generalized cost function was provided according

to Nichlos (1975) formulation as:

Ci = 2.71tij + 9.11dijj

where

from i to j.

stands for distance from i to j and tij is the time taken
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As the dependent variable, the difference between a region s

actual change in employment and its expected change, was cal-

culated assuming a growth rate equal to the expected national

average for each industry.

The two estimated regression equations are

(1) Y = - 34.04 ED + 21.52 LAPE + 3137.7 MPSDR
(13.65) (4.07) (5.45)

r2 = 0,933, F = 112.11

(2) Y = 69.35 LAPE - 9353 RWR + 6734.6 MPSDR
(5.30) (2.44) (3.22)

with

r2 = 0,532,
F = 9.11

where

Y = differential employment shift
ED = employment density
LAPE = labour availability (1961) as a proportion of total

zonal employment
MPSDR = access to excess demand
RWR = regional wage rate

Variable ED tends to dominate equation (1) and in equation (2)

it is replaced by regional wage variable RWR. The access to

market variable remains significant in both equations. These

estimates were used to make predictions about counterfactual

situation and about the distribution of employment assuming that

the 1972 road network had been completed by 1957.

The overall conclusion of the study is that the road building

programme had a centralizing effect on the distribution of

employment. However, the regression equations may not be stable

over time so that at a later date accessibility variable may

lose its significance making room for other variables like

environmental quality andthe availability of labour.
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Wilson, Graham and Aboul-Ela (1985)

In an attempt to explicate the relationship between highway in-

vestment and regional development, Wilson, Graham and Aboul-Ela

(1985) used an economic model to test the hypothesis of satura-

tion and shift from development functions.

The hypothesis states that the effects of the transport system

on socio-economic development of the whole society are changing

in character as the regional environment is getting more and

more saturated. The historical development function is thus giv-

ing way to other civilisatory and cultural aspects. (See H.

Meier, 1980).

To go ahead with the analysis they selected the province of

Brunswick, Canada, as the study area, dividing it into five eco-

nomic regions where each region was identified by a major city.

The highway data recorded as a provincial total for the period

1951-82 was disaggregated to a regional level. The model took

the following shape:

Yt = a + b xt + r where

Yt = regional income per capita at time t

Xt = highway development expenditure adjusted by construction
cost index

r = a residual

A lag period of four years was used when entering the highway

development variable in the time series.

The results presented in the paper seem to support the prespeci-

fied hypothesis of saturation and shift. Each region may react

to transportation improvements at different times owing to their
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individual characteristics. The main conclusion of the paper is

that the development effects of highway investment progress

through three phases:

(1) The stage when transportation network is not developed

adequately to stimulate economic development

(2) The phase when highway network is developed to a certain

level and thus has the potential to encourage development

(3) The saturation stage when any further investment in highway

network does not contribute to economic development as it

simply becomes an agent for other cultural aspects, for

example, personal mobility.

These conclusions however, are simplistic in the sense that the

behaviour of regional income per capita over time is explained

by a single factor emphasising the average effect of past invest-

ment in highway network instead of looking for marginal effects

of new projects.
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Liew and Liew (1984)

 

In a case study of Coosa River Navigation project, Liew and Liew

(1984) attempted to estimate the overall economic development

impact of the project on adjacent regions and the rest of U S

economy. They applied a Multi-Regional variable Input-Output

(MRVIO) model to make empirical estimations of net changes in

regional output, personal income and employment for some

selected target years. Their study is based on projections of

future economic conditions regarding these variables. The basic

data consists of estimates of (1) base years regional output,

value added, technical coefficients (2) projected regional out-

put and transport cost savings.

According to MRVIO, each output in each region is produced by a

linear logarithmic production frontier which is homogeneous of

degree one. Each output produced by a region is used up as

intermediate and/or as final good, both locally and by other

regions. Producer and buyer prices as well as final demand for

goods and factor prices are exogenously given in the model. All

industries are assumed to be profit maximizing with respect to

output, intermediate purchases and amount of labour and capital

employed. The model describes the interindustry and inter-

regional trade flows in regional and industrial details as

intermediate industrial demand is derived from the production

frontier.

According to MRVIO model formulation, one of the industries acts

as transport sector providing transport services to other

industries. An improvement of transportation system leads to a

reduction in total shipping costs of commodity which, according

to the conditions of the model, stimulates the regional trade

flows, production and consumption.

The percentage of transport cost savings is computed by dividing

the total transportation cost savings due to barge shipping by

trade amount of commodity. The empirical estimates of such

savings are given in the following table:
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Table 4 The percentage of transportation cost saving by the

Coosa River Navigation Projekt

 

Selected years

 

Na Selected commodities Origin Destination 1990 2020 2039

 

(t Lumber and Wood 1 4 0.0520 0.0561 0.0515

10 Chemicals 4 1 0.0798 0.1491 0.2127

11 Petroleum and Allted Products 2 1 0.3855 0.4525 0.5401

1: tuasucand Rubber 4 t 00609 01125 (11638

14 Stone. Clay and Glass 1 1 1-052 1.820 2365

l 4 0.545 0.3833 0.3102

15 l rzmarx Metal 1 1 0.4521 0.6205 0.8317

£
s 0-2568 0.1656 (1.1355

C031 3 4 0.1669 0.0479 0.0206

3 Other thngs l 20.78 23.85 24.45

(Stone aggregate, gravel, sand. 2 18.87 28.03 38.28
iron ore. granite. ltme stone)

. l

I
J

 

'1 =Thc Coosa River Corridor. 2=thc Gulf CoaSt Region. 3=the Rest of Alabama 4. _(hc
Rest of the U S .

The industrial break down is done by aggregating many different

commodities. The projected changes in industrial output,

personal income and employment are summarized in the table

below:

Table 5 Economic impact of transportation cost savings (unit:
million 1981 dollars)

 

Selected years

 

1990 2010 2030 2039

(1) The Coose River Corridor

(a) Industrial output 13.51 25.10 48.89 66.91
(c) Personal income 4.02 7.46 15.46 19.75
(c) Employment (jobs) 203 245 311 352

(2) Gulf Coast Region
(3) Industrial output 7.51 14.70 30.33 42.46

(b) Personal income 2.06 4.07 8.48 11.92

(c) Employment (jobs) 107 143 204 241

(3) The Rest of Alabama

(a) Industrial output 3.02 3.19 4.17 5.10
(b) Personal income 1.16 1.13 1.35 1.58
(c) Employment (jobs) 46 30 26 26

(4) The Rest of US.

(a) Industrial output 14.01 23.25 43.34 58.78
(b) Personal income 3.61 5.87 10.73 14.44
(c) Employment (jobs) 165 170 197 216

(5) Total of all regions
(a) Industrial output 38.05 66.23 126.73 173.25
(b) Personal income 10.86 18.53 35.02 47.68
(c) Employment (jobs) 520 588 738 835

(6) Transportation cost savings 17.34 24.56 34.66 40.58

(7) Output vs tranSp. cost ratio (X[TC) 219 3.66 4.27
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The net benefits of the project are measured by summing the net

changes in income by the industries in all regions. The output-

transportation cost savings ratio is shown in the last row of

the table and it varies from 2.19 in 1990 to 4.27 in 2039. This

indicates that transportation cost savings in this case sub-

stantially underestimate increases in industrial output due to

Coosa River Navigation project.

An important implication of the model is that the given prices

of goods are not equilibrium prices and therefore unit transport

cost is endogenously determined as a market clearing agent. The

model does not use the unit cost concept in computation and

instead total transporation cost of industry is derived using

transportation row in the input-output table. The change or

savings in total transportation cost of industry and not a re-

duction in unit transportation cost enters the model for

simulating transportation improvements. The method may have con-

siderable impact upon the size of output-transportation cost

savings' ratio. The input-output method used reflects the demand

side of the economy and breaks up the total demand for trans-

ports in two parts: (1) intermediate demand and (2) given final

demand for transports. How this final demand for transport is

allocated among regions and what do the consumers of final goods

in a certain region pay for the transport services used is not

clear since the transport coefficients adjust with respect to

intermediate demand and not the total transportation demands.
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Mackie and Simon (1986)

Mackie and Simon (1986) in a case study of the Humber Bridge

examined the effects of the new bridge on firms in the region.

The Humber Bridge is taken to be a good example of a discrete

change in the road network and savings in travel distance for

several zone pairs in the region are shown in the table below:

Table 6 Comparative distance round the Humber Estuary and

over the Humber Bridge (miles)

 

 

Distance Estuary Bridge

From Hull to
Grimsby 78.7 32.8
Scunthorpe 52.5 27.4
Lincoln 84.9 48.4
King s Lynn 144.5 110.1
From Grimsby to
Bridlington 95.4 63.9
York 72.6 62.3
Middlesborough 129.2 111.9

 

Source: Mackie & Simon (1986); A.A. data from Humber Bridge

Board.

The first step in studying the effects of the bridge on firms

was to hold roadside interview surveys in order to acquire

information about sectoral and geographical patterns of the

bridge use (flows). The second step entailed interviews with

managers of bridge-using firms. The most immediate impact of the

bridge, according to Mackie and Simon, was to cause rerouting of

traffic between origins and destinations within its catchment

area. Most of the traffic seemed to be toll-sensitive and used

the bridge only when either return loads were warranted or

driver s time was limited. The second source of benefits was the

reorganisation within the firms in terms of increased vehicle

utilization, increased market penetration within existing market

areas, changes in market areas and internal rationalisation. In

general the ability of firms to exploit network improvements
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depends on their possibilities to use the time gained in a

productive manner [see Thomas(l983)].

Mackie and Simon are not very precise in quantifying net

benefits accruing to finms due to the use of the Humber Bridge

as only a few firms were able to provide them with the "un-

ambiguous numerical information" necessary for calculation of

aggregate benefits to be compared with COBA. Nevertheless, they

pointed out that many managers of firms argued that the bridge

toll cancelled out any savings in vehicle operating costs and

that they were left with the time savings on vehicles and

drivers. Such time savings could be valued by wage rate in order

to measure the private cost savings to industry and commerce.
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Aschauer (1989)

Aschauer (1989) considered the relationship between aggregate

productivity and public sector capital stock and flow

government-spending on goods and services in US economy. The

general argument is that public investment induces an increase

in rate of return to private capital and therefore stimulates

private investment expenditure and output.

The theoretical framework draws upon the aggregate production

function:

Y1: = At * f(NtI Kt! Gt)
where

Yt = real output

Nt = employment of labour

Kt = nonresidential capital stock

Gt = public capital stock

At = a measure of productivity

It is assumed that services of public capital are directly pro-

vided to private producers without charge as public expenditures

are financed through tax. The empirical analysis for the period

1949-1985 is based on the estimation of the logarithmic version

of a generalized Cobb-Douglas specification of the production

technology. The public capital stock data are net of depreci-

ation and measured in constant 1982 dollars.

Two separate equations, one for the productivity of private

capital and the other for total factor productivity, are

estimated using Ordinary Least Squares and Two Stage Least

Squares methods. More specifically the study also attempts to

analyse the role of "core" infrastructure consisting of streets

and highways, airports, electrical and gas facilities, mass

transit, water systems and sewers in raising the overall pro-

ductivity of the economy. The main conclusion of the study in

this regard appears to be that this kind of infrastructure is

highly significant for economic development and productivity
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improvement. The estimated elasticities for such an infra-

structure and other categories of public capital are shown in

the table below:

Table 7 Public capital by type and productivity; annual data

 

 

1949-85*

Coe icient Percentage
Type estimate of total F

Core infrastructure 0.24 55 .- 0.16
(highways. mass transit. (5.07)

airports. electrical and
gas facilities. water.
scwcrs)

Other buildings f 0.04 7 0.01

(o ice buildings. (1.57)

police and re stations.
courthouses, garages.

passenger terminals)

HOSpitals 0.06 3 0.33
ea

Conservation and development 0.02 4 0.01
(0.92)

Educational buildings - 0.01 16 0.99

( 0.18)

 

*
Statistics in parentheses.

Aschauer also looked at productivity - infrastructure investment

relationship in a cross-countries comparison of USA, Canada, UK,

Italy, France, West Germany and Japan. He found that countries

spending large shares of GNP on infrastructure enjoyed higher

improvements in productivty. However, his analysis reflects

joint necessity of "core" infrastructure in bringing about pro-

ductivity improvement, making it difficult to understand the

significance of a particular type of infrastructure, for example

roads in this context. Moreover, this view leaves the question

of, on what and where to spend, unanswered. It is also con-

ceivable that causal relation between infrastructural invest-

ments and productivity runs from productivity to demand for

public capital stock. As higher incomes due to increases in

productivity may lead to an increased demand for infrastructure.
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Forkenbrock and Foster (1990)

 

Forkenbrock and Foster (1990) have examined the nature and level

of economic benefits in a case study of upgrading and evaluating

four alternative routes in a 500 mile corridor connecting the

cities of St Louis (Missouri) and St Paul (Minnesota). The

analysis is based on an input-output model IMPLAN (Impact

analysis for PLAN) developed by US Department of Agriculture).

The benefits of road investments in their study are classified

into two main categories namely (1) reductions in transportation

costs and (2) increases in economic activities. Their main

argument is that road user benefits should form the basis for a

decision to go ahead with investments in roads. Increases in

local economic activities near the route, they contend, are

transfers from other locations and therefore may not be seen as

net gains to society as a whole. At the national level, they

further suggest that a redistribution of economic activity can

be viewed as a benefit only if income redistribution, not

aggregate economic development, is the main objective behind

road investments.

The proposed corridor, also known as the "Avenue of the Saints"

includes approximately 8.4 million people and the two end points

are currently connected by several two-lane routes with

stretches of four-lane highways.

A summary of the four routes to be upgraded is provided in the

following table
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Table 8 Summary of four alternative routes

Route

Measure 1 2 3 4

Length in miles 532 509 555 562

Miles of impr0vcrnents 340 446 514 412

ADT base conditioni 14,040 14,000 8,230 10,010

ADT with improvement: 16,260 16,890 12,990 12,380

Population served (thousand) 5,946 6,079 6,174 6,409

 

iAverage daily traffic forecast for the year 2010 without improvement

iAverage daily traffic forecast for the year 2010 with imprOVement.

Source: Wilbur Smith Associates (1990, Tables 4-4, 7-1, and 9-1)

The reductions in transportation cost savings or benefits to

road users are estimated for each alternative route for the year

2010, if the proposed investments were made 1990.

The increase in economic activity is characterized by (l)

improvements in competitive position of the corridor and (2)

roadside service growth in the sense of increased activity for

motels, restaurants, gasoline stations etc. The gains due to

increased sales for roadside businesses rise at the expense of

business activities elsewhere and therefore is not net economic

development. All these types of benefits are shown in tables

    

below.

Table 9 Benefits of a corridor highway investment
Economic benefits due to reductions in transportation
costs

impact by Benefit Type Route

for the Year 2010 (Smillion) 1 2 3 4

Vehicle operating cost savings 23.19 8.72 36.04 2.87

Accident cost savings 11.47 17.27 16.61 13.91

Value of travel time savings 24.91 21.91 63.19 28.08
Total road user benefits 59 57 47.90 115.84 39.12

 

Source: Wilbur Smith Associates (1990, Table 6-2).
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Table 11

Table 12
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Economic benefits due to improved

position for the four alternative routes

competitive

   

Impact by Benefit Type Route

for the Year 2010 (SmillionH 1 2 3 4

 

Direct competitive improvement 12.35 8.80 18.85 12.20

Toral effect on local economy r 13.80 9.72 20.02 12.72

 

TTotal annual impacts due to impr0ved competitive position.

Source: Wilbur Smith Associates (1990. Table 7-5).

Economic benefits due to roadside service growth for

the four alternative routes

  

Impact by Benefit Type Route

for the Year 2010 (Smillion) 1 2 3 4

Direct traveler expenditures 71.9 88.9 159.2 80.1

Total effect on local economyT 114.0 138.0 256.1 126.6

 

tTotal annual impacts due to increased traveler expenditures.

Source: Wilbur Smith Associates (1990, Table 7-9).

Overall economic impact of the four alternative

  

routes

Route

Impact by Benefit 1ych 1 2 3 4

Net Present Value (Smillion)

Road User Benefits only 74.4 72.1 ~361.1 -633.6

Competitive Position only 235.0 329.3 970.6 - 819.6

Roadside Service Growth only 104.2 99.1 184.5 433.8

Road User Benefits&Comp. Pos. 124.3 37.6 287.1 586.1

Road User Bene ts & Comp. Pos.

&Road.Service Grow. 513.6 425.3 572.9 153.2

Discounted Benefit/Cost Ratio

Road User Benefits only 1 3 8 7 3

Competitive Position only 2 l 1 .1

Roadside Service Gr0wth only 1 4 1.3 8 ,5

Road User Benefits & Comp. Pos. 1 4 9 7 3

Road User Benefits 8; Comp. Pos.

& Road. Service Grew. 2.8 2.2 16 .8

 

TUsing a 10% real discount rate.

Source: Wilbur Smith Associates (1990, Table 7-13).
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The travel time savings apparently represent the most

significant road user benefit. The overall impacts of the road

improvements are then compared to the relevant costs which

include capital costs and costs due to increased maintenance

requirements. The discounted benefit/cost ratios are computed

using a 10 % real discount rate showing that on the basis of

road user benefits alone, route 1 makes an economically

efficient alternative.

These results are based on the assumptions of fixed input-output

coefficients and constancy of relative prices which implies that

industry s input decision is independent of changes in input

cost and output price. The model thus assumes away substitution

effect on inputs. However, the study pinpoints the important

factor that most of the generated traffic would be diverted from

other routes and therefore the benefits of increased roadside

service activities may be regarded only as a redistributional

impact.
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Anderstig and Mattsson (1989)

Anderstig and Mattsson (1989) analysed the problem of allocating

public expenditures to regional infrastructure in Sweden. The

analysis draws upon the estimation of aggregate regional produc-

tion function, given specific policy goals of aggregate

efficiency and regional equity. The production function is

Qi = g(Di,b,d)/exp(1/Lai) where

Qi = total production in region i
g = a functional operator w.r.t infrastructure
Di = infrastructure elements specifically R&D, airport capacity

and length of interregional road network
Li = labour input

and a, b and d represent parameters to be estimatedr

The whole country is subdivided into 70 labour market regions

(A-regions). In the efficiency formulation total production

across the regions is maximized with respect to the infra-

structural elements Di given a budget constraint.

The problem based on regional equity criterion is to minimize

the following expression subject to the same constraints.

8 o o * 2
E N (Q /N - q ) wherer r r
r=1

N2: base year (1980) population

q = a target value for per capita regional production

r = a county block consisting of several A regions

Qr= production level in county block r which depends upon
base year production Q°r and the size of infrastructural
investment
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Some of their results are presented in the table below.

Table l Allocation of infrastructure investments for the
efficiency criterion. Percent of total budget by
sector, production index (1980=100), benefit-cost
ratio, and standard deviation, 3, of per capita

 

 

production

Vanant Budget ScctonaJ Doublcd Pcrccnt of budget PdeUCUOn Bcnc l- 5

(bill Skr) constraint costs indcx cost rauo (IOOOSkr)

R&D Airports Roads

1 I No No 28 72 0 i032 11.4 4.6

2 l R&D No IOO O 0 101.8 6.4 5.2

3 I Airpons No 0 100 0 102.8 9.7 5.!

4 I Roads No 0 0 100 100.3 1.0 5.2

5 l No R6LD 18 82 O I02.9 10.3 4.9

6 I No Airpons 45 55 0 102.5 8.8 4.5

7 3 No No 31 69 0 106.5 7 7 5.8

Rcfcrcncc 0 100.0 5.0

 

The all important conclusion of this study is that road invest-

ments compared with R & D and airport capacity, have a very low

competitiveness as such investments appear to provide a low

benefit-cost ratio due to a very small production effect. This

conclusion is equally valid to efficiency and equity criterion.

Similar conclusions were also reached by McGuire (1986) and

Garcia-Mila and McGuire (1988) when they investigated the broad

relationship between infra-structure and state-wide productivity

in U 8 economy using production function approach.

However, there are certain drawbacks in this approach. For

example a change in productivity is explained by just one

element ignoring many other factors which may be responsible for

such a change. Moreover, investments in roads may be only a

necessary, but not a sufficient, factor for economic development

(Revis and Tarnoff, 1987).
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Quarmby (1989)

In his study of distribution patterns for consumer goods in

Sainsbury, Quarmby (1989) noted two main trends in organisation

of deliveries from suppliers factory to retail outlets:

(l) a transition towards retailer-controlled systems at the
expense of supplier-controlled distribution

(2) more of contract distribution at the cost of own-account
operations

Conventional methods of measuring benefits to road investment,

he claims, do not consider the efficiency gains - "increased

business potential" - attributable to such structural changes

made possible by improved road network.

The retailer controlled distribution as compared to supplier-

controlled operation is characterized by fewer and larger de-

pots, larger vehicles and single drop trunking. By this virtue a

larger consumer demand area is covered from each depot in the

operation. The main argument is that retailer-controlled

operation is more cost efficient due to the economics of load

consolidation and better use of vehicle capacity. Moreover the

system is seen to offer better quality of service, predictable

journey times, easier management control and flexibility in

terms of greater ability to respond quickly to changes in

order/delivery cycles, seasonal variances and to supply problems

etc. All these factors, Quarmby maintains, provide the basis for

high quality of food and of service at low cost. A similar

argument is propounded regarding the trend situation where

contract distribution is substituted for own account operation

by using information technology.

A comparison between supplier-controlled and retailer-controlled

distribution based on a hypothetical economic-geographical

situation is made in the tables below.
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Table 2 Comparison of supplier-controlled and retailer-
controlled distribution operations.

   

 

 

 

No. of No. of
vehicles depots Average sail

Supplier-controlled

Perishable goods 313 small 37.5 3300 cases/day
Non-perishable goods 125 large 37.5 3300 cases/day

Retailer-controlled
Total 150 large 5 50000 cases/day

Table 3 Savings from Improvement in Road Network (per case
handled)

Supplier-controlled

Transport savings 1.3

Retailer-controlled

 

Marginal volume benefit 1.6
Stock savings QL§

2 1
Less extra transport cost QL§

Total 1 6

Extra benefit over transport cost savings 23 %

 

The table shows how the shift from supplier-controlled to re-

tailer-controlled distribution pattern changed transport and

warehousing activities to larger vehicles and small number of

large depots.

The most important implication of such a restructuring,

according to Quarmby, is that cost savings for distribution and

warehousing could exceed the straight value of time savings by

30-50 percent. This conclusion is based on the hypothetical

assumption that total travel time in operation remains unchanged

so that average distance travelled by a vehicle increases. The

context here is rather similar to that of Mohring and Williamson

(1969) with a notable difference that they considered a monopoly

that reorganized its production into fewer plants in its strife

to exploit economies of scale in production. Their conclusion
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was that reorganisational benefits could be derived through the

firms generated demand for transports. This argument may also

apply when firms reorganize their distribution operations. How-

ever, in Quarmby (1989) where there are many suppliers and many

retailers, increased business potential for a certain firm may

be offset by a reduced business potential for another one. It is

therefore not clear whether reorganisational benefits to a firm

could also be regarded as benefits to society as a whole.

Quarmby's conclusion, therefore, may lack any validity in the

context of a central cost/benefit analysis of this type of

restructuring.
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TRANSPORTATION INNOVATION AND INDUSTRIAL TRANSFORMATION -

THE ECONOMIC HISTORICAL ARGUMENT

Improvements in operative efficiency of transportation infra-

structure have been regarded as a dominant factor in the history

of economic development. In fact there is a broad consensus

among engineers, economists, geographers and economic historians

regarding this belief because transport investments, during the

earlier stages of economic development, facilitated access to

and exploitation of natural resources and also helped extending

markets for agricultural and industrial products.

Historically, therefore, a close relationship between trans-

portation innovation and industrial transformation have been

perceived. The agonizingly slow and generally insecure and

inconvenient land transports of the pre-railway epoch were

blamed to be the worst obstacle for the movement of people as

well as goods. By contrast, sea transports had become less

expensive and more reliable giving impetus to free trade and

bringing benefits to maritime economies. As Braudel (1979)

describes it, the success in sea transportation was a great

triumph and an important innovation which created a global

network of communications. But it could not cure the

deficiencies and delays of traditional means of transports on

land, which remained permanent limitations on growth of

economies during the eighteenth century.

Distance did not suffer a major defeat until the age of rail-

ways, steamship, telegraph and telephone. During the nineteenth

century, for example, the penetration of railways in America's

heartland promoted the spread of population to previously remote

areas. Equally significant is the regional growth that was

stimulated as settlements sprang up at intermittent points along

railroad routes (see Lichter and Fuguitt, 1980).

It goes without saying that the advent of railways, surfaced

roads and motor vehicles heightened, through enormously reducing

the friction of space, the possibilities of dispersal of people
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and economic activity. The voluminous work of Braudel (1979)

provides an indication of the extent to which the interregional

trade was hampered by the limits imposed by transports, which

generally were slow, inadequate, irregular and expensive at the

early stages of economic development. According to him, the

revolution in road travel came between 1745 and 1760 and it

contributed to a definite fall in the price of transport. How-

ever, these changes were not the result of any precise technical

innovation. They were simply the consequence of large-scale

investments as the industrial growth taking place at that time

made such investments necessary and profitable (see Braudel,

1979). Similarly, the pattern of short distance routes was fully

dependent upon the ebb and flow of economic circumstances that

usually directed their success and failure. Lichter and Fuguitt

(1980) have also pointed out that there is an evidence that

interstate highways in the U.S.A. were mainly built in areas

already experiencing economic development and growth.

In a study based on the theories of technical change, inno-

vations and industrial transformation, Hultén (1991) has

discussed the influence of investments in physical infra-

structural systems upon the growth of productivity within the

commerce and industry in Sweden. The term physical infra-

structural systems in his research work covers utilities such as

airports, canals, central heating plants, gas pipelines, local

trams, railways and communication networks etc. The method used

by him is not that of measuring the impact of infrastructural

investments on some kind of development indicators. Instead he

proceeds by theoretical reasoning in his account of the history

of economic development in Sweden and elsewhere. The point of

departure for his argument is that investments in physical

infrastructural systems will enhance industrial output through

(1) increased demand for intermediate goods (2) increased supply

of infrastructural services and (3) possibilities of innovation.

Hultén describes Sweden as one of the countries of the world
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having most developed infrastructure, although with the

exception of transportation infrastructure.

However, he does not develope his view about Sweden s relative

behindness with respect to transportation infrastructure any

further. I would say that the study does not pursue the basic

questions which are necessarily associated with efficient

transportation infrastructure policies. Also the study does not

set up any criteria to measure or to assess the stated relative

behindness of transportation infrastructure in Sweden.

In his concluding remarks he warns, quite realistically, about

the possible economic risks involved in making large-scale

transportation investments. He also makes the confession that

his study does not help making precise statements answering

specific questions concerning the subject of the study.

More examples of work in the similar tradition are Knowles

(1936), Casson (1959), Simmons (1961), Fogel (1964), Fishlow

(1965), Robbins (1965), Wilson (1969), Hawke (1970) and Fogel

and Engerman (1971) and Gr bler (1990).
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