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Infrastructure construction and entrepreneurial behaviour

Frank Bruinsma
Pe Rievdd

Abstract:

Two important ways to study the impact of infrastructure improvement on spatial
economic development are various mode approaches and entrepreneurid surveys. In this
paper we concentrate on the second type entrepreneurid surveys. The empirica results
of three surveys are presented. Two surveys concern the impact of highway congtruction
a the regiond leve, the third is oriented a the urban leve. The questions of the three
surveys overlgpped each other to a large extent, so changes over time in the perception
of the impact of trangport infrastructure on the firm's wel being can be measured. The
surveys showed that the vduation of transport infrastructure by entrepreneurs is not only
based on solid rational and objective reasons, like for ingtance transport cods. -Also
subjective ressons - like image effects - are involved. There appears to be a reduction in
the perceived impact of a transport infrastructure project over time.



1 I ntroduction

Trangport infradtructure is a necessary condition for a wdl functioning economy.
This gtatement will receive dmost univers acceptance. Neverthdess, in many countries
hot debates are going on about the desrability of transport infrastructure projects. The
reeson is tha the above datement is of little hdp when assessments have to be made
about particular infrastructure projects. In that case one wants to know what would be
the difference between what happens when a paticular project is implemented versus
when the project is not implemented. For a review of the problems involved we refer to:
Batten and Karlsson (1996) and Vickerman (1991).

To address this issue baedcdly two ways can be followed. Firs, moddling
approaches can be used, based on historica data to find out the difference between the
policy-on and policy-off dtuation, or to identify the contribution of infragtructure to
economic variables such as employment and productivity. The second approach is based
on the views of entrepreneurs. they are invited to indicate to what extent in ther opinion
an infradructure project in the past has had impact on firm performance. In addition to
such an ex-post evauation, entrepreneurs may aso be invited to present ther views in
an ex-ante fashion, i.e. with respect to projects that have not yet been completed.

Both approaches - models and surveys - have ther limitations and drong points.
It is advisable therefore to condder them as complements rather than subditutes. In the
present paper we will not go into a sysematic comparison of both gpproaches (see for
example OECD, 1995). In stead we will focus on approaches of the second type, i.e,
entrepreneuriad  surveys.

In this paper the empiricd results of three surveys are presented. Two surveys
concern the impact of highway condruction a the regiond levd, The firg regiond
survey was hdd in 1989 and is focussed on three Dutch regions in different parts of the
country. The second regiona survey was hed in 1994 and concerns the eastern part of
the country. The third survey (hed in 1992) was oriented a the urban levd by andysing
the impact of the condruction of the Amserdam orbitd motorway. The questions of the
three surveys overlapped each other to a large extent, so changes over time in the
perception of the impact of transport infragtructure on the firms wel being can be

measured.



Before presenting the results of these surveys, some comments on the methodo-
logicd implications of survey andyds are addressed in the next section.

2. Methodological  considerations

A number of difficulties and limitations appear to arise in using regional
entrepreneurid  surveys to measure the impact of infragructure congdruction on Spdid
economic  development:

Fird, it is had to make a diginction between didributive and generative effects.
Are the effects of infradructure invesments, as perceived by the entrepreneurs only the
consequence of a did shift in employment from the surrounding aress or is there
more than a gspatid redigribution (i.e, growth a an aggregate level). Most employers
tend to be unaware of such aspects.

Second, it is difficult for employers to didinguish the influence of a change in
the infrestructure from the influence of changes in the tota regiond economic produc-
tion dructure and environmen.

Third, entrepreneurs may have the tendency to overate the potentid benefits of
infragtructure projects in the hope that the research results will convince policy makers
that these projects should indeed be carried out.

Findly, an obvious limitation of entrepreneurid surveys is that certan household
effects are not taken into account. For example, households may experience benefits
from better trangport infrastructure that do not have clear impacts on economic activity,
such as less time needed for socid vidts.

Is it posshble to ded with these problems in an appropriate way? We will argue
that indeed some of these problems can be solved by an appropriate questionnaire design
and sampling drategy, however some of the problems remain (see dso Letham, 1996).

The fird problem (generative versus didributive effects) can in principle be
overcome by a broad sampling dtrategy so that not only entrepreneurs are interviewed
that are located in the areas where pogtive effects occur, but aso in areas where
negative effects take place. The problem is, however, that the negative effects are most
probably spread in a wide area and that they are smdl in the sense tha the individud
entrepreneur does not clearly notice it, even though a a collective levd the negdive



effects may be non-negligible. Thus, a tendency may be expected that negative effects

are underestimated with entrepreneurid  surveys.
The second problem is a difficult

one. Respondents must understand that e

they should not respond in a ‘before ver-

s after’ fashion (‘is your busness more

successful  fter the accessbility improve-

ment than before’). The reason is that
other conditions may have changed as
well. As long the rdevant other condi- e

tions have changed in a random way for
the respondents, there no serious problem

of a bias. However, some of the other

conditions will most probably not be . t - —
random (generd economic development ALY

. , Figure 1 Two cases of ‘before versus
in a region or country), and therefore a dte’  comparisons in  impact
bias may occur. The proper way of ask- anelyss

ing the questions is in terms of (‘with

versus without'). A way to stimulate proper responses is a two step gpproach: 1. respon-
dents are asked which factors played a role in the development of their business, and 2.
they are asked to indicate how the development would have been if the other factors had
not been present. This remains a difficult question, but sources of bias have been
reduced in this way. Thus we findly arive a three rdevant levels (see Figure 1): the
‘before level, the ‘after’ leve, and the ‘adjusted after’ leve. It is the difference between
the former and the latter that we are looking for. In figure 1 we show two cases, with an
equa podtive infragtructure  effect, but where the actua developments (‘before versus
after’) are quite different.

The third problem is sometimes difficult to avoid. The quesionnare and the
accompanying explanation should not hint & a possble importance of the outcome of
the survey for a particular policy decision. In addition, the questionnaire must be
baanced in the sense that atention should not only be given to infrastructure aspects,
but dso the whole range of other reevant factors for the firms should be mentioned.



The pertaining problem is most serious in ex-ante dudies; in ex-post dudies (as in the
present paper) the incentives to give mideading responses are clearly smdler.

The lagt limitation is obvious entrepreneurid surveys cannot provide the full
picture of rdevant effects If one wants to provide a more complete picture aso
households should be interviewed to provide information about the effects of infrastruc-
ture on for example trave behaviour, ahd locationd choices in the housing and |abour
market.

A find point that deserves our attention here is that infrastructure does not only
have objective effects (e.g. via trangport costs) but that also subjective effects (eg. Satus
considerations) ae important. Such status effects are usually difficult to touch in
modeling approaches, but in the context of entrepreneurial surveys they can be
accommodated.

3. The surveys: an introduction

3.1 The 1989 survey

= 1
The survey of 1989 /?’\/“
concerns an  infrastructure &

N
impact study in the Neth NORTH SEA
glands, with particular /F \?w
condderation of the asses- ! \ 2 sterm Nettermms
ment of its economic im- ATS‘“&M e
portance in terms of in- Leyde@ )

v

vesment  volumes and GERMANY
employment effects
(direct, indirect and spinn-
off§. This study was X
undertaken to provide a G\H:J/\/‘)Q
more solid empiricd beds

for determining wether

SE North-Brabant

BELGIUM

= = = =]
0 10 20 30 40 50wm

public  infrastructure in-

Figure 2 The research areas of the three surveys
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contribute to the improvement of the employment dtuation in the Netherlands (see
Bruinsma et d, 1992). So, the genera setting of the research project was rather broad.
In three regions in different parts of the Netherlands (Leyden in the western, southesst
North-Brabant in the southern, and Twente in the eastern part) a poda questionnaire,
focussing on the influence of new infrastructure on the number of employees was sent
out to basc sector firms with a leesst 50 employees (see Figure 2). In this paper we
focus on the results achieved for Twente because this region was dso the target of the
1994 survey.

In the lagt week of May 1989 255 quedtionnaires have been sent to firms in
Twente. The net response was 93 questionnaires (36.5%), which are representive for the
target population according to location, sectoral composition and size (for a more

detaled andyss we refer to Bruinsma, 1990).

3.2 The 1994 survey

The second regiond survey which was hed in 1994 is specificdly focused on the
impact of the construction of the Al highway, located in the eastern part of the
Netherlands, on spatid economic development (see Bruinsma et d, 1997). The Al is
one of the most important east-west axes in the Dutch road network and provides the
main connection from Amgerdam to the German road network. The find sections in
Twente towards the German border were constructed- in the period 1985-1992. Where
possble the results are presented for Twente only, to dlow us to compare the findings
with the results of the 1989 survey (see Figure 2). _

In the last week of April 1994 1.845 guedtionnaires have been sent to firms with
a leest 10 employees. Only firms in sectors with a predominantly non-local orientation
of demand have been included. The net response is 510 quedtionnaires (27.6%), which
are representative for the target population according to locetion, sectoral compostion
and size (for a more detailed anadyss we refer to Bruingma et d., 1995).

3.3 The 1992 survey

The 1992 survey differs from the other two surveys by its urban orientation: the
orbital motorway of Amgerdam (see Figure 2). In March 1992 a questionnaire was sent
to 516 entrepreneurs . with a labour force of a least 10 persons - divided over three



types of zones of the Amsterdam agglomeration (see Bruinsma e d., 1996). The first
zone condsts of areas which are located near parts of the orbital motorway which
dready exiged before the completion. The second zone conssts of areas which became
accessble after the opening of the new and find segments of the orbitad motorway in
1990. The third zone conssts of areas which are located rather a a distance from the
orbital motorway (either the inner city or the remote suburbs). The firs zone is further
on named the old accessible zone, the second zone the new accessible zone and the third
zone the remote zone.

The quedionnaire was sent to entrepreneurs in four economic sectors  industry,
digribution, services and the office sector. The first two sectors have a strong orientation
on the transport of goods, the latter on busness and commuting traffic.

The net response of 25 % was evenly spread across zones and sectors. In an
over-surveyed area like the Amsterdam region the net response rate of 25 % is rddivey
high. In the old accessble and remote zone the office sector is the dominant sector with
shares of 74 and 59 % respectively. In the new accessble zone the industry sector (41
%) and distribution sector (30 %) are the main economic sectors. These shares are close
to the overdl sectoral compostion in those zones (for a more detailed andysis we refer
to Bruinsma et d., 1993).

A feature shared by the three questionnaires is that they have an ex-post
character: the questions concern the perceved impacts of changes in infrastructure
dready redized before the time of the interview.

4, General results of the 1989 survey

In gened, it is plausble to asume that infragtructura improvements should
result in a raher large improvement of the regiond infrastructure complex (the synergy
of dl individud infrastructure components), before we may observe a spin-off effect that
is sufficiently significant to be measured. The survey therefore focussed on such
infragtructural  projects, like, for ingtance, motorways, ralways and regiona airports.

The employment spin-off effects of the ralroad and regiona arports appeared to
be margind due to the fact that those infrastructure dements are not in common use for
any of the economic sectors. The perceived employment effects of highways appear to



be subgantid (Table 1).

In Leyden (located in the centre of the Randstad area in the western part of the
country), for ingtance, 27 per cent of the entrepreneurs indicated a postive employment
devdopment as a consequence of the improvement of the highways. In Brabant (in the
southern part of the country) 1 | per cent and Twente (in the eastern part) 22 per cent of
the enterprises gained employment for this reason.

In another question the employers were asked on their opinion about how the
firm would have acted if the new infrastructure had not been redized. The results, which
ae presented in Table 2, are quite consgtent with the figures shown above. In this
respect Leyden appears to score with 17 per cent a little lower than would be expected,
and Twente somewhat higher with 26 per cent.

In both Leyden and Twente a rdatively high percentage of firms indicated that
ther firm dze would have been smdler without the new infresiructure. The effect on the
investment level of firms gppears to be subgtantid. Nearly 40 per cent of the firms in
Leyden, 30 per cent of the firms in Twente and 20 per cent of the firms in Brabant
expected lower company investments, if the infrastructure had not been redized. About

Table 1 Perceived impact of the condruction of highway infrastructure on employ-
ment growth
Leyden Brabant Twente
postive 27 11 22
neutral 64 74 65
negative 0 0 2
no opinion 9 15 11

Table 2 Effects if the infrastructure had not been redized

Levden Brabant Twente
company dze smdler 10 2 17
invesments  amdler 37 21 30
company not relocated 17 21 22
less employment 17 8 26




15 per cent of the relocated firms would not have been relocated.

The overdl view from these figures is that the impact of new infragructure in
these regions on company behaviour is raher large, especidly in the cases of Leyden
and Twente.

Given the properties of the various regions, what generd inferences can be drawn
from this case sudy on the Netherlands? The following factors were found to have a
pogtive influence on the drength of the employment effects

Fird, the region must possess a clear economic potentid. On the labour market
there should not only be a reserve quantity of labour, but it is dso necessary tha it
contains a good qudlity of labour. There has to be dso a good entrepreneurid Spirit,
while the political climate has to be in favour of economic development.

Second, the new redised infrastructure has to serve the needs of magor economic
sectors. As a consequence, spin-off effects can be expected by an expanson of: road
infradtructure, telecommunication networks, energy and water supply infrastructures.
Energy and water supply infrastructures are badic infrastructure dements and normaly
dready avalable, without any capacity condraint. It is not reasonable to assume that
increesing investments in those networks will lead to subgtantid spin-off effects, unless
these networks were absent. However, the condruction of highways may result in
subgantia  structural employment  effects.  Through those expansions, the whole infra-
dructure complex of the region may be upgraded.

Subgtantiad  employment  effects were found in two dStuations Employment effects
aopeaxr to emerge when an essntid but missing link in the infrastructure netwerk was
condructed or when the new investments led to a capacity increase in a clearly con-
gested network.

5. General results of the 1994 survey

The results presented in this section concern the survey of 1994. However, where
possble, a comparison with the results of the 1989 survey is made. Because of this
comparison the above presentation of the results of the 1989 survey was rather limited.
More attention is paid to the presentation of the results of the 1994 survey and the
differences and dmilarities with the findings of the 1989 survey. It will gopear that the



perception of the impact of the condruction of the Al highway in Twente on the
performance of firms located in the surrounding of this transport corridor has decreased
over this five year period.

5.1 Infrastructure and firm development

Mogt employment in the study area (65 %) appears to be located within 5
kilometres of an access of a highway. Also the main population centres and largest firms
are found in this area, s0 this is not a driking finding.

Market perspectives and internd company condderations appear to be the main
fectors influencing employment growth (Table 3). In the 1989 research project smilar
results were found for the Twente region. Other factors that are often mentioned as
‘very’ important are  avadlability of employees accesshility by Al, accesshility by
road, parking posshilities, expanson posshilities of buildings, representativeness of the
location and the price of the location. A closer look a these factors reveds that

Table 3 Percaeived impact of (location) factors on employment growth (in %)

very most second most

important important important
internd  company consderations 24.0 19.6 22.8
market perspectives 53.3 65.0 18.8
education employees 6.6 1.8 4.8
avalability employess 12.7 2.4 13.2
telecommunication 8.8 0.2 11
accessibility by Al 12.9 0.7 2.2
accesshility by road 10.9 1.3 5.9
public traffic 3.5 0 0
paking posshilities 10.1 0 0.3
government 6.3 0.2 14
image region 8.1 0.2 2.2
expanson posshiliies of buildings 25.6 6.2 13.5
representativeness  location 16.6 0.7 2.2
price location 14.2 0.2 1.7
subsdies 7.6 0.4 2.0
resdentid  environment 7.5 0.2 2.2
private factors 8.3 0.9 5.6




infrastructure related factors (accessibility by road, accessibility by Al) are only
congdered as ‘most’ or ‘second most’ important in a smal number of cases (this adso
holds true for the price, ad the representativeness of the location). Thus dthough
infragtructure is often very important in the eyes of the entrepreneurs, it is not often
identified as ‘mos’ or ‘second most’ important. Other factors are apparently more
decisve when one wants to explan employment growth of individud firms.

As dso shown in the 1989 sudy, market perspectives and internd company
condderations are not the main factors for a relocation decision; these are only found as
next important factors, together with the price of buildings and location, the accesshility
by road infragtructure in generd and - to a lesser extent - the Al highway. The mogt
important factors appear to be the expanson posshilities of buildings and the repre-
sentativeness of the location.

When a didtinction is made between push and pull factors it gppears that the most
important push factors are poor quaity and expanson possbilities of buildings and to a
lesser extent the bad accesshility by road, the resdentid environment and a shortage of
parking lots. On the other hand, the most important pull factors are expansion capecity,
the representativeness and to a lesser extent the price and the accesshility of the new
location. An interesting concluson is that road accesshility « and especidly accessbility
of the Al highway - is more important as a pull factor than as a push factor in the
location behaviour of firms. Only after entrepreneurs have decided to relocate do they
dart to attach a role of some importance to road accessibility.

Of the 5 10 firms surveyed, 100 started between 1980-1994, while 182 relocated
during that period. It is driking that of the 100 newly sarted firms no less than 46 have
rdocated a lees once in this period;, obvioudy young (successful) firms are more
mobile than other firms. The service sector gppears to be most dynamic; the percentage
of darters as wdl as relocations is the highest for this sector. The industry sector on the
other hand is least dynamic.

When the distance to a highway is andyzed, it gppears that the rate of birth of
new firms is higher in the zone until 7.5 kilometres of an access compared with zones
futher away (see Table 4). In addition, a high rate of redocation is found for firms
within the 7.5 kilometres zone (36.8 %) compared with those in the longer distance zone

(19.9 %). This difference cannot smply be explained by the larger presence of new
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Table 4 Dislance to a highway ramp and the rate of birth and relocation of firms

rdocaion of firms
number of of which

distance no. of exiging birth between relocated birth between
highway firms before 1980- 1994 firms 1980-1994
access 1994 1980 abs. %" abs.  %» abs. %Y
< 7.5 km. 359 277 82 29.6 93 36.8 39 29.5
> 7.5 km. 151 133 18 135 23 19.9 I 23.3

1) the percentage concerns the firms existing before 1980
2) the percentage concerns the firms in 1994
3) the percentage concerns the share in relocating firms

firms in the 75 kilometres zone (new firms relocate more frequently). As shown in
Table 4 the compostion of reoceating firms (in terms of dready exising before 1980
and darted up between 1980 and 1994) is not that different for both zones (80.5 and

76.7 % versus 29.5 and 23.3 %). Apparently, adso firms dready existing before 1980 are
relocating more frequently in the 7.5 kilometres zone. A possble explanation is that in
this = rather urbanized - zone opportunities for expanson a the same ste are limited, so
that expanding firms are forced to relocate.

When the relocated firms are analyzed more in detall, it appears that 42 % day
in the same four digit postad code area, while 75 % day in the same cty or village
When the change in digance to a highway is measured 41 % of the firms appear to
relocate towards a highway, while 16 % of the firms rdocate to a dte a a larger
disance. The average rdative change in distance to an access due to a relocaion is a
decrease of 28 %. Thus relocations of firms lead on average to shorter distances to
highways. Another obvious reason why average disance to highways decreases is tha
new highways have been congructed in the course of time.

In the 1989 survey we did not find such a decrease in distance to a highway
entry or exit ater a relocation of the firm. This can be explaned by changes in the
spatial policy of the Dutch government. Physical planning in The Netherlands is
characterized by dgrict zoning regimes. In the eighties the policy was to expand near
exiging indudrid dgtes a the outskirts of cties The surrounding of the Al highway

11



should reman a green zone. By the turn of the decennium this policy has changed.
Large industrial Stes were developed near highway ramps. As dated above the reoca
tion decison of mogt firms is caused by a lack of expanson posshilities a the old
location. Those firms can only relocate to locations where there is enough supply of
space. So from 1988 onwards firms were forced to locate near a highway ramp, smply
because hardly any other location was offered.

5.2 Infrastructure components

In this section the importance of various infrastructure components will be
discussed. First an analysis is presented of the infrastructure elements which are
congdered to be the most important by entrepreneurs. Next the perceived vaues given
by entrepreneurs to the impacts of the Al congruction on specific dements of the firm's
performance are discussed.

It appears that especidly road infrastructure is valued often as ‘most important’
(Table 5). Tdecommunication is found to be most important next, while public utilities
ae vadued a little lower. It may be dear that dl these dements are intensvely used by
dl firms while arports and ralways are used much less, these are vdued much lower,
accordingly. As shown in the last column of Table 5 the changes in importance of

Table § The importance of infrestructure (in %)
very’) most second increased
1990-1994
roads 76.2 794 9.1 66.4
raill roads 2.3 0.7 116 7.3
waterways 2.6 1.3 4.0 3.8
arports 52 04 45 17.0
telecommunication 39.3 3.6 29.5 62.1
public utilities 2713 47 182 24.2
terminds 4.3 04 4.8 8.9
no opinion 94 182
total 100 100

1) More than one infrastructure component can be mentioned as ‘very important’.
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Table 6 Impacts on firms of the Al congruction

strong

improvement improvement no impact no opinion
accessibility 38.7 317 20.7 9.3
travd time 31.9 38.9 20.1 9.2
punctudity  ddiveries 13.2 33.0 38.8 15.0
sdes 7.9 19.5 55.2 17.4
nationd market 9.8 19.6 54.4 16.2
export market 5.6 12.3 63.0 19.2
cods per unit 6.2 23.6 51.1 19.0

infrastructure components during the past period are rather smilar to the present import-
ance, dthough certain shifts can be observed. Roads remain dominant but, telecommuni-
caion and arports ae often mentioned as infragructure components of increasing
importance.

We dso invedigaied to wha extent the present location of firms has an impact
on the valuation of the importance of infrastructure. It appears that there are no
ggnificant differences between the vauations according to didance to highways. This
dso holds true for the vduaion of highways entrepreneurs with firms located further
from the Al did not value road infrastructure lower than entrepreneurs with firms
nearby.

In the quedtionnaire the entrepreneurs were asked to condder the hypothetica
cae of the Al highway not having been condructed. The impacts of the congtruction of
the Al highway on firms are described in Table 6.

The impact is especidly found in increesed accesshility and shorter travel times
and to a lesser extent in the punctudity of goods supply. These results are not very
striking since the research area is not suffering from serious congestion. Striking
however is, that the least pogtive impact is found for the d9ze of the internationd market
aea For a transnationa transport corridor like the Al these findings are rather disap-
pointing. The impact of the condruction appears to be andler when the company is
located further away from the Al. This holds true for the impact on sdes as wdl as on
accessbility. The impact on travd time is egpecidly smdl when the gdte is located. more
than 7.5 kilometres away from the highway.
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Table 7 Expected impacts on firms if the Al was not congructed

agree disagree no opinion
company closed down 0.8 78.9 20.4
company sSze enlarged 0.5 74.4 24.7
company dze smdler 6.9 66.0 21.2
invesments enlarged 17.0 56.8 26.3
invesments smdler 2.1 69.8 28.1
expandon  employment 14.5 58.7 26.8
less employment 2.1 69.8 28.1

When a sectoral didinction is made, we find that for the transport and com-
munication sector the most pogtive impacts are found. For the service - and to a lesser
extent the industry sector - rdaively smdl impacts are obtained.

On the quetion of how the dtuation would be if the highways would not have
been constructed, some 10-20 % of the entrepreneurs indicates that this would have had
a negative impact on employment and the levd of invesments (see Table 7). Thee
answvers ae manly given by entrepreneurs located a less than 7.5 kilometres from a
highway access.

In comparison to the 1989 sudy a subgtantid smdler share of the entrepreneurs
indicate negative impacts of the non-condruction. It appears that the postive impacts of
the congruction which are reported by entrepreneurs just after the condruction are less
evident to entrepreneurs when they are interviewed some years later.

6. General results of the 1992 survey

The third survey focussed on the Amsterdam orbital motorway which was
congructed in several phases, partly using exising motorways. Mgor parts were dready
completed in the 1970's and 1980's (the segments in the southern and western part of
Amgerdam). In September 1990 the last segment in the northeastern part of Amsterdam
was completed.

Although the spatial demension is slightly smaller than the regional surveys
discussed above, we foresee no difficulties in comparing the results of these dudies,
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gnce identical questions are used in the questionnaire.

6.1 The effects of the opening of the orbital motorway
Most companies dtated that the opening of the orbitd motorway reieved the
traffic problems for their company (Table 8). A cler mgority noticed a reduction in

Table 8 Effects of the orbitd motorway (in %)
A. Zond All_respondents New accesshle

Impr. Neutr. Worsen. Impr. Neutr. Worsen.
accessibility 80 19 2 91 10 0
travd time 76 14 10 76 12 12
annoyance in traffic 75 20 5 74 19 7
inflow/outflow of goods 43 50 7 64 28 8
costs per unit product 19 78 3 23 71 6
turnover 12 87 ! 15 85 0

Old accessible Remote

Impr. Neutr. Worsen. Impr. Neutr. Worsen.
access bility 74 24 2 72 24 3
travel time 71 21 7 83 7 10
annoyance in traffic 78 20 3 72 21 7
inflow/outflow of goods 24 74 3 35 52 13
costs per unit product 9 89 3 28 72 0
turnover 16 82 3 4 96 0
B. Sectoral Industry Digtribution

Impr.  Neutr. Worsen. Impr. Neutr. Worsen.
access bility 80 20 0 84 16 0
trave time 80 12 8 80 10 10
annoyance in traffic 73 23 4 74 11 16
inflow/outflow of  goods 50 38 13 65 18 18
costs per unit product 32 68 0 31 63 6
turnover 10 86 5 18 82 0

Offices Services

Impr. Neutr. Worsen. Impr. Neutr. Worsen.
accessibility 75 22 4 87 13 0
travd time 76 18 6 64 14 21
annoyance in traffic 79 21 0 75 17 8
inflow/outflow of goods 24 74 2 60 40 0
costs per unit product 9 86 5 9 91 0
turnover 9 91 0 27 73 0

15



travel time, a better accesshility and/or a decrease in annoyance participating the traffic.
Although the effect reported by the mgority is neutrd, gill a subgtantid percentage of
companies noticed a rise in turnover, a decrease in the costs per unit product and/or
improved punctudity in the delivery of goods.

At the zond levd (8A) only a few differences on this generd paitern occur. The
maor contrasts are between the new and the old accessble zone. For ingtance, in the
new accesshble zone 64 % of the companies noticed a rise in the punctudity in the
delivery of goods, whereas in the old accessble zone 74 % noticed no difference at dl.
These differences are caused by the sectoral compostion of the aress: the industry and
digribution sector are overepresented in the new accessble zone, the office sector in
the old accessble zone.

At the sectoral level (8B) it is important to note that a reatively high percentage
of companies in the industry and distribution sector experienced a decrease in the codts
per unit product. Those sectors are - more than the other sectors - used to work in terms
of costs per unit product and actualy could notice changes in the cods structure of ther
products. Reatively many companies in those sectors aso noticed an improvement in
the punctudity of the ddivery of goods. On the other hand a rdaively high number of
companies experienced a decrease in punctudity. The fact that the office sector is not
used to work with physca products, leads to very neutra scores for changes in costs
per unit product and in the delivery of goods.

The deveopments in the service sector are interesting. The rdatively high score
for the rise in turnover could point to a better accesshility what could have resulted in a
rise in the number of cusomers. Second, the drong reduction in travel time has led to
an expanson of the market area So not only the accesshility has improved but aso the
reech. And third, the rise in punctudity in the deivery of goods has led to more
efficient operations.

6.2 Expected consequences if the orbital motorway had not been completed

In Table 9 the results are given of questions about the effects which would have
occurred in case the orbitd motorway had not been completed.

As shown, this would especidly have had effects on the invesments of the
companies. About 10 % dated that they would have invested less. A minor number of
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Table 9 Expected effects if the orbital motorway had not been completed

A. Zonal Tota New Old Remote
accessble accessble

firm closed ! !

firm amdler 4 ! ! 2

firm relocated 7 2 3 2

less invested 11 8 2 !

less personne 6 4 0 2

Total 130 45 44 41

B. Sectoral Total Industry Distribution Offices Sarvices

firm closed ! !

firm smdler 4 ! 3

firm relocated 7 ! 6

less invested 11 2 4 4 !

less personnel 6 . 2 3 1

Tota 126 26 22 60 18

1* dnce no entrepreneur mentioned an enlargement of the firm, or expected that
ther investment or employment figures would have been higher as the orbitad
motorway was not congructed, these factors are not included in the Table.

*  four observations have been deleted in pat B because the sector is unknown.

In some cases a firm may have indicated more than 1 option.

companies expected to have less personne or daed that they would have moved to
another location. These negative effects would have been fet modly in the new access-

ble zone and in the office or distribution sector.

7. Integration of the results achieved by entrepreneurial surveys
The survey gpproach makes it posshble to cary out an andyss a the levd of

individud firms and investigate patid effects within regions In the Al highway dudies

it gppears that trangport infrestructure might aitract firms. There is a tendency of firms
who ae rdocaing to move to a location nearer to the highway. In addition a pogtive
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relation between the growth of companies and the distance to the Al is found. Zones at
a distance up to 7.5 kilometres of the Al have on average higher employment growth
than zones at longer digtances. A difficulty is that al mgor urban aress in the region are
located within a digance of 7.5 kilometres from the highway, so that digance to
highway and degree of urbanization are strongly corrdaed. The zone with a distance up
to 75 kilometres to a highway is in dl regpects most dynamic. totd employment
growth, new companies and relocating companies.

The rather uniform questionnaire used in the three surveys discussed dlows us to
compare some results of these dudies (see Table 10). The results for Twente are given
for the years 1989 and 1994. The results of 1994 are sdected from the data of the Al
trangport corridor sudy which was held for the eastern part of the country.

A firg finding is tha a rdatvey high percentage of entrepreneurs experience
hindrance in the busness use of the highway network. The percentage of firms dated to
experience hindrance decreases with the degree of peripherdity. A rdatively high
percentage of companies in the Amsterdam agglomeration experience hindrance
compared with the peripherd located firms of Twente. This result is consgtent with the

Table 10 Impact highway condruction on firm performance

orbital Al
Regions motor- transport
Twente Brab. Leyd. way corridor
1989 1994 1989 1989 1992 1994
Hindrance use highway 28 37 36 56 68 40
Improvement by construction
accessibility - - - - 80 74
travd time - - - - 76 78
inflow/outflow of goods - - - - 43 54
costs per unit product - - - - 19 37
turnover -- - - - - 12 33
Effect of non-construction
firm smdler 17 9 2 10 4 8
less invested 30 22 21 37 10 19
less personnel 26 20 8 17 6 17
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actua congedion levels on the highway network in the Netherlands. Remarkable is that
regardless the opening of the Al transport corridor an increased percentage of firms in
Twente experience hindrance in the use of the highway network in 1994 compared to
1989. The explanation is probably that entrepreneurs in Twente show a stronger orienta:
tion to the Randstad area after the opening of the Al transport corridor and that in the
Randgtad itsdf congestion has increased. In Twente there is 4ill hardly any congestion
on the highway network.

There is a drong dmilarity in the results of the orbitd motorway study and the
trangport corridor study considering the impact of the condruction of the highway and
the improvement of the accesshility and travel times. In Twente a higher percentage of
firms than in Amderdam experience an improvement in the ddivery time of goods, a
decrease in costs per unit product and an increase in turnover. These differences can
patly be explaned by the sectoral Structure of both regions. In the Amserdam region
the service and office sector are dominant, whereas the industry and construction sector
ae dominant in Twente. The industry and condruction sector have a much dronger
orientation on goods than the office and service sector have.

A lag comparison condders the expectations of the firms had the highway not
been congtructed. The entrepreneurs stated that in case of non-construction they expected
a drong negaive impact on the invesment leved and the number of employees of ther
firm. Depending on the region - and the highways condructed in those regions - about
10 till dmost 40 percent of the firms expected to have invested less had the infrastruc-
ture not been condructed. In 1994 a consderably lower percentage of firms stated to
expect negative impacts of non-congruction in Twente compared to 1989. In 1989 the
highway was new and the entrepreneurs had high expectations about the opportunities
this new highway could offer ther firms. In 1994 the firms ae accustomed to the
availability of the highway and their expectaions are leveled to more redigic propor-
tions. Nevertheless, it is important to note that entrepreneurs perceive the condruction of
a highway as a new opportunity to expand ther activiies (in invesment levd and
number of employees). This is an indication that government public invesments can be
effective to provoke private investments. Moreover, it is an indication of the fact tha
entrepreneurial perceptions about  the opportunities of the new infrastructure contribute

to the impact of infragtructure on spatid economic development. It is hard to cover such
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perceptions in model exercises, SO quditative approaches can enrich the information one
needs to arive & a badanced andyss. Moreover, where models often consder a regiona
levd of gpatid aggregation, a quditative approach can be applied a a low levd of
goatial  aggregation and produce useful information about didributive and generative
effects.

8. Conclusions

In the relation between trangport infrastructure and economic development the
perception of entrepreneurs about the importance of transport infrastructure is of magor
importance.

A high consensus exitss among entrepreneurs about the importance of road
infrastructure and to a lessr extent telecommunication and public utilities. This common
feding about the importance of road infragtructure is partly reflected by actud location
behaviour. However, it is important to note that a decrease in the distance to a highway
access is not a man reason to relocate a firm. The main reason to relocate is the unsuit-
ability of the old locatiion. Moreover, the choice of the new location depends on the
supply of indudria dtes. This might partly explan the decreese in the average distance
to a highway access of the relocated firms.

Another indication for an impact of highway congtruction on economic develop-
ment is found in the high percentage of entrepreneurs that Stated that their companies
accessbility has improved and that the condruction of highways led to a decresse in
travel times

Other rdationships between transport infrastructure and the vitdity of firms ae
less convincing. Although entrepreneurs indicate that infrestructure in generd and the
congruction of highways in paticular ae of a certan importance for the development of
employment, they value market perspectives and internd company congderaions clearly
higher. In addition, there is no clear indication of a tendency of decreasng impacts with
increesing distances to an access of a highway.

The surveys showed that the vaduation of transport infrastructure by entrepreneurs
is not only based on solid rationa and objective reasons, like for instance transport

costs. Also subjective reasons - like image effects - are involved. The impact of these
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subjective reasons might be condderable. If an improvement of the perceived datractive-
ness of an area by the condruction of a highway leads to an increase in private
invesments, then public invesments could be used to provoke private investments when
applied in a proper manner. Such perceptions are not necessarily stable however. For
example, for the Twente region, in 1994 the entrepreneurs indicate the impacts of the
Al condruction to be consderably lower than in 1989. This means tha there is a
reduction in the perceived importance of the Al highway over time
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