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is also very much appreciated.
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I. AIM AND SCOPE OF THE STUDY

In October 1979, the Commission of the European Commu-
nities established a Study Group in order to investiga-
te the contribution of infrastructure to regional
development. The Group presented a first version of its
final Report in June 1982 and a revised version in June
1984. The study should help the Commission and the
member countries 1in better assessing the role of
infrastructure and in setting priorities for subsidi-
zing infrastructure in the framework of Community regi-
onal policy.

The Report is divided into two parts, a theoretical and
an empirical one. In the theoretical part, the Group
presents a rough summary of existing views on the
nature of infrastructure and its role as one of the
main determinants of regional development having speci-
al characteristics in form of "capitalness" and
“"publicness". This idea is the basic element of the
socalled regional development potential approach. It
allows to estimate quasi-produc¢tion functions that can
be wused to quantify the contribution of infrastructure
and other factors to regional development measured in
terms of income, productivity, and employment. The
theoretical insights are exploited in order to derive
definitions for more than 70 types of facilities
grouped in 11 main infrastructure categories. In the
empirical part, regional endowment with infrastructure
is first described with the aid of an indicator system
on the base of statistical data <collected by the
members of the Group for the regions of their respecti-
ve countries. Although the Group was faced with many
serious statistical problems, the data <collected
represent a first comprehensive infrastructure invento-
ry for 141 regions according to a common set of defini-
tions and covering facilities ranging from
transportation to cultural facilities and natural
endowments Like parks and forests. However, for many
empirical analyses, the data set had to be reduced to
less than 141 regions.
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II. INFRASTRUCTURE AS A DETERMINANT OF REGIONAL
DEVELOPMENT POTENTIAL

The first part of the Report starts with a brief analy-
sis of regional disparities and their —causes, and
infrastructure is identified as being one of them. As a
result of a rough summary of existing views, the deve-
Llopment potential approach is chosen and extended in
order to analyse the contribution of infrastructure to
regional development.

Infrastructure is seen as a part of the overall capital
equipment of a region, namely that part <characterized
by relatively high degrees of '"capitalness" and
"publicness". The Latter terms refer to the properties
of immobility, indivisibility, non-substitutability,
and polyvalence. These properties, albeit in differing
degrees, can be used in order to classify the different
infrastructure categories.

According to the regional development potential appro-
ach, infrastructure besides Llocation (distance of a
region from the core centers of economic activities),
agglomeration and settlement structure (spatial concen-
tration of population and production) and sectoral
structure (relationship between agriculture, industry
and service sectors) determine the development
possibilities of a region. A given infrastructure
endowment e.g. permits a region to obtain a certain
income from utilizing this —capacity. The basic
proposition is that this specific <class of resources
Limits regional development and that knowing the endow-
ment with these resources allows to evaluate the
chances for regional development and the possible
returns from regional policy measures. Among a group of
regions having a similar endowment as to location,
agglomeration and sectoral structure, basically a
region with a better infrastructure endowment will in
general also be able to have higher income, productivi=-
ty and employment. But due to the indivisibility of
infrastructure capacities, there may exist significant
differences in rates of utilization. As a consequence,
the actual Levels of income, productivity and employ-
ment can deviate from the potential Levels determined
by infrastructure and endowment with the other potenti-
ality factors. Although the infrastructure endowment is
not fixed for all times, the existing equipments
represent such large capacity blocks of a relatively
long Life time that they significantly influence regio-
nal development in the medium run. Infrastructure can,
therefore, be a Limiting or bottleneck factor in the
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medium run if its capacities are fully utilized or even
overutilized. In the long run, especjally location and
agglomeration may become more important as determinants
of regional development because infrastructure
endowments <can be changed by obsolescence and invest-
ments.

Given the capitalness property of infrastructure, des-
pite a high degree of non-substitutability in general,
it is possible to use some infrastructure categories to
a certain extent in order to compensate for wunfavoura-
ble endowments with the other potentiality factors. A,
"bad" regional Location can e.g. be improved by a bet-
ter transportation infrastructure which reduces
communication costs for peripheral regions. A spatial
concentration of infrastructure can also help the
growth of underagglomerated regions or regional cen-
ters.

Basically, actual 1income, productivity and employment
can only reach their potential levels determined 1inter
alia by the regional infrastructure endowment, if the
potentiality factor capacities are optimally wutilized
by private capital and qualified Labour, including
entrepreneurial capabilities. This allows two important
conclusions for regional policy measures: regions with
a comparably Llow degree of infrastructure capacity
utilization need more private capital and qualified
Labour in order to more fully exploit the existing
development potential; regions showing a relative over-
utilization or bottleneck of infrastructure need public
investments to increase their infrastructure capacity.

From the point of view of this policy and instrument
oriented approach, the definition of infrastructure
relevant for the regional development has to be
separated, on the one hand, from private factors of
production like private material and human capital, and
from other types of public services on the other hand,
Like facilities for Legislation, defence, general admi-
nistration, police etc. The first types of resources do
not represent infrastructure because their publicness
properties are Low, and because they normally can and
will be supplied by private decision making through
markets. The latter facilities <can be considered to
possess sufficient publicness properties, but not
sufficient capitalness in the sence of directly produc-
tive inputs 1into regional production processes. In
addition, they represent basic public services closely
linked to the sovereignty function of any system of
government which will have to be provided independently
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of the Level of regional development. These basic or
sovereignty infrastructure facilities should,
therefore, not be subsidized by regional policy and
especially not by the Regional Fund of the Community.

The List of infrastructure categories retained by the
Group is presented as MATRIX TABLES I. A. and I. B.
Tcf. TABLES 5 and 61 in the Report. Infrastructure
categories are classified there on the basis of a ten-
tative evaluation according to decreasing degrees of
publicness and 1in combination with the additional
criteria of price excludability (e.g. fee financing),
their complementary relation with other infrastructure
categories (system effects), their degree of Labour
intensity and the required degree of Labour
qualifications needed in order to use these <capacities
efficiently.

III. MAIN RESULTS OF THE EMPIRICAL ANALYSES

The statistical problems faced by the Group when trying
to collect <comparable data for all the infrastructure
categories retained for the 141 regions of the
Community have been much more serious than anticipated.
The Group had, therefore, to invest much more time and
effort than originally expected in data collection and
in checking comparability. As a consequence, not all
types of analysis which should have been done could be
realized. In addition, non—-available data and lack of
comparable data may have affected the results
especially of the econometric estimates which certainly
could have been better if the statistical data base
would have been more reliable. Despite these problems,
the empirical results based on the methodology develo-
ped in the first part of the study merit serious consi-
deration,

In order to profit from the fact that the data base for
the regions of one and the same member country is Llar-
ger and its comparability higher, each expert prepared
a National Report for his country. Due to the statisti-
cal problems already mentioned, only a smaller data set
could be used for a Community-wide analysis. The Group
Report, therefore, contains both a summary of findings
of the National Reports and the results of the Communi-
ty Analysis.
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In the present summary, only a small selection of the
findings <can be given which naturally cannot cover all
the wealth of information and insight gained.

A first series of analyses 1is based on the values
obtained for the total infrastructure indicator IGES.
This indicator 1is derived as follows: First, the
indicator value for each subcategory of infrastructure
is standardized and normalized in order to obtain a
figure of 100 for the best equipped region and to
measure all other regions in percent of this best
equipped one. Second, the algebraic mean of these.
subindicators per region is then used to calculate the
indicator for each main infrastructure category A-L.
Third, these main category indicators are aggregated in
order to obtain the geometric mean for IGES. The geome-
tric mean has been chosen because it implies Llimited
substitutability of the main categories.

A first rough comparison of total infrastructure endow-
ment measured by IGES according to the National Reports
yields an interregional distribution of infrastructure
which can be characterized by calculating the
Maximum=Minimum-Ratio (MMR). MMR varies between 1.3 and
3.5 in the two cross sections chosen, i.e. 1970 and
1978 Ccf. TABLE 9]. This simple distribution measure,
though not capable in taking account of the distributi-
on in-between the extreme values, nevertheless informs
about the total span. MMR for the different main
categories are Llarger; they increase upto infinity if
one region really does not possess an equipment with
the special infrastructure category retained for the
analysis. In these cases ">100" is used. Very high MMR
are obtained for Natural and Cultural infrastructure;
relatively high values appear for Energy Supply, Urban
infrastructure and Water Supply 1in some countries.
Medium Level disparities were observed for Health,
Sports/Tourism, Social infrastructure and Transportati=-
on, If the values for the two cross section years are
compared, disparities tend to decrease.

If interregional infrastructure disparities are measu-
red for 139 EC-regions [cf. TABLE 131, MMR for IGES is
about 12 times the national maximum in the first (43.5)
and about 5 times (17.2) in the second year, provided
those regions are disregarded that do not have an
equipment. The best equipped region in both years is
Noord~Holland; the region with the lLowest equipment is
North East in Ireland with 2.3 per cent of Noord-Hol-
Land in the first and 5.8 per cent in the second year.
There are seven main categories in the first and still



INFRASTRUCTURE STUDY GROUP FINAL REPORT 13

five in the second year for which the indicator values
range from 0 to 100 as indicated by ">1000". Very Llow
MMR are obtained for Health (3.9/4.0). In general,
again disparities tend to decrease from the beginning
to the end of the seventies. If coefficients of varia-
tion are used as a distribution measure, disparities
become smaller, too. 1In addition, these coefficients
indicate that the in-between distribution has improved.

Additional insights are gained if all regions are grou-
ped into five classes whereby each <class covers 20
percentage points UCcf. TABLE 15]J. In general, the
highly agglomerated, urbanized and richer regions exhi-
bit a better infrastructure endowment than other regi-
ons, particularly when —compared with rural, sparsely
populated and peripheral poor regions. One country
(Italy) shows the Largest spread since its regions are
to be found in all five classes, whereas others (e.g.
Belgium, United Kingdom and Greece) only cover two
quintiles and Ireland even only one, the lowest quinti-
le.

As a result, overall disparities decrease both as far
as the span of the distribution and the in-between
changes of relative positions are concerned. But at the
same time, a majority of regions 1improve <considerably
their relative positions, whereas a minority, unfortu-
nately belonging to the Less well developed member
countries, could not keep pace with the general deve-
Lopment.

A simple correlation analysis between infrastructure
and development indicators based on the data sets used
in the National Reports yields relatively high
coefficients except for Ireland Ccf. TABLE 151. High
coefficients exist especially for direct income genera-
ting infrastructure categories with high degrees of
publicness Like Transportation, Communication, Energy
Supply and partly also for Water Supply and

Environmental Infrastructure. Socio-cultural infra-
structure facilities (Education, Health, Sports/Tou-
rism, Social Infrastructure in the narrow sense,

Cultural facilities) as a group do not perform as well;
besides being low, some coefficients are even negative.
However, Social Infrastructure in the narrow sense as
one single main <category sometimes has the highest
figures. But here, the degree of publicness 1is Llower
and . the extent to which Socio=-cultural Infrastructure
reflects more income use or consumption may be higher
and their income determining character lLower.
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The quasi-production function concept is then applied
to a restricted set of roughly comparable data covering
as much regions as possible across the whole Community
in order to explicitly test what infrastructure contri-
butes to regional development measured in terms of
income per capita, per employed person or emplopyment.
The results of a very Large number of functions
estimated for three different types of regional produc-
tion functions (simple infrastructure quasi-production
functions, modified Cobb-Douglas functions, fully
specified quasi-production functions) <c¢an be roughly
summarized as follows Ccf. TABLES 18 to 221:

(1) With a few exceptions, infrastructure measured
in form of indicators for main categories or
for total infrastructure endowment (IGES) is a
significant exogenous variable for explaining
regional development in terms of income per
capita, productivity per employed person and
different employment indicators. 1In general,
regional development is higher the better a
region is endowed with infrastructure.

(2) The estimated contribution of infrastructure to
regional development declines if the other
potentiality factors, Llocation, agglomeration
and sectoral structure are explicitly introdu-
ced into the production functions.
Infrastructure nevertheless remains significant
in the Llarge majority of cases. This supports
the theoretically derived proposition that
infrastructure 1is one of the main determinants
of regional development, but that the other
determinants exert significant influence, too.
Regional development, therefore, cannot be
based on infrastructure policy alone.

(3) Infrastructure endowment is a better explanator
of regional income and productivity than of
employment. This may be due to the fact that
income per capita and productivity reflects
both the contribution of infrastructure to
absolute income and employment, and that the
employment effect is not independent of the
jncome effect. In addition, the awkward problem
of defining "active" persons especially in case
of family aids (agriculture!) may be responsi-
ble for the weak results.
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(4) The existing interregional differences in
infrastructure endowment are Llarger than
disparities in actual and potential income per
capita. If Berlin and Groningen due to their
special economic situations and Irish regions
due to some data problems are disregarded,
infrastructure disparities e.g. in the first
year are as Llarge as 6.6 MMR (Noord-Holland
100:15.17 Thrace), whereas actual income MMR is
5.8 (4030 ECU Hamburg: 693 ECU Thrace) and
potential 1income MMR 4.1 (3274 ECU Koeln: 795
ECYU Thrace). Similar results are shown for
productivity. That actual disparities in income
and employment <can be expected to be larger
than potential ones is explained by the fact
that highly developed regions normally also
have higher rates of infrastructure utilization
whereas lLess developed regions generally show
Lower utilization ratios.

The potential income and productivity estimates are
obtained under the assumption that the explicitly mea-
sured regional production capacities are combined with
all the other "private" factors of production in the
traditional meaning of e.g. entrepreneurial capabili-
ties, private human and material capital, and qualified
Labour. These estimates are implicitly based on a sort
of "normal"™ or "average" rate of wutilization of
regional capacities. The difference between actually
observed and estimated "potential'" income can, therefo-
re, be 1interpreted to represent a rough indicator for
relative capacity utilization. A region is said to
underutilize 1its production potential if actual income
is Lower than potential income, and to overutilize it
if the reverse is true.

This interpretation can be applied both to the singular
infrastructure functions and to the fully specified
functions. In the first case, the <contribution of
infrastructure is presumably overestimated, because the
other determinants of regional development potential
are not explicitly considered. In a fully specified
function, on the other hand, the contribution of
infrastructure can sometimes be underestimated, if one
of the other exogenous variables represents a '"domi-
nant'" variable. In a certain sense, singular
infrastructure functions can, therefore, provide hints
as to the possible existence of an "upper" boundary and
fully specified functions as to a "lLower" boundary of
infrastructure influence.
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The main findings of this analysis can be summarized as
follows Ccf. TABLES 23 to 351:

(1) Richer regions tend to utilize their infra-
structure capacities more intensively than
normal, whereas poorer regions in general show
a relative underutilization. There are, howe-
ver, notable exceptions.

(2) Relative underutilization or overutilization
ranges from =36% to +70%4 1in the first vyear,
Irish regions included, or from -24 % to +51%
without them. The figures for the second year
are =33% to +43%, Irish regions included that
no Longer represent extreme cases. The higher
values of the first year may be partly caused
by data problems. Potential productivity figu-
res are similar, although the difference bet-
ween lowest and highest wutilization rates 1is
smaller (-23% to +59% in the first and =-29% to
+36% in the second year). This asymmetrical
distribution of utilization ratios seems to be
a special characteristic of infrastructure
because it appears also if other production
functions are used.

(3) The relative excess <capacity or bottleneck
situation of a region does not only seem to be
determined by its lLevel of development in rela-
tion to say a Community average, but also in
relation to the economic position of a region
in the national context. This can be inferred
from the fact that among the regions with
relatively high rates of under- or overutiliza-
tion, there are regions both from poorer and
from richer member countries.

At first sight, regions showing a significantly large
underutilization of infrastructure capacities seem to
suffer not so much from a possible bottleneck, but from
being 1incapable of attracting and maintaining mobile
factors of production and of paying market rates of
remuneration for entrepreneurs and lLabour. Richer regi-
ons seem to be able to use these instruments in order
to attract more easily those "private" factors of pro-
duction upto the point that they exploit their
capacities excessively. A straightforward policy conc-
lusion would then be to subsidize private factors of
production e.g. by investment and/or employment
premiums in Less developed regions and to subsidize
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infrastructure investment in the better developed regi-
ons.

However, this simple two-tier strategy has to be quali-
fied in several respects:

First, the apparent underutilization of infrastructure
can have its <cause in a relatively inferior
endowment with other potentiality factors so that
infrastructure excess capacities have to compen-
sate deficits 1in other resource endowments. A
high equipment with transportation and communica-~
tion infrastructure can e.g. compensate for a
peripheral lLocation.

Second, there may be a certain "minimum capacity" which
: is required if a region should reach the stage of
self-sustaining growth. Less developed regions
may, therefore, have relatively higher infra-
structure needs than already more developed ones.

K -3

Third, the particular characteristics of each region
must also be-taken into account. A mountain regi-
on e.g. needs more road kilometers per square
kilometer in°: order to secure minimum access to
all of its cénters compared with a region situa-
ted in the plain or profiting from a good coastal
position with.many natural harbours.

Whereas the second and the third argument could not be
analysed in more detail by the Study Group, the first
one has been put to test. The basic idea is as follows:

In <case a region has a well balanced endowment with a
full set of potentiality factors, potential 1income
estimated with a singular infrastructure
quasi-production function will yield approximately the
same value as potential income estimated with the aid
of the fully specified function. If infrastructure
endowment 1is comparatively smaller than endowment with
these other factors, potential infrastructure income
will be Lower than potential income predicted with the
fully specified function.
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Infrastructure bottlenecks may exist side by side with
bottlenecks or with excess capacities of other factors,
and the same applies for dinfrastructure excess
capacities compared with bottlenecks of other resour-
ces. Whether or not a region can be allocated to one of
these four cases, can be checked by comparing relative
rates of under- or overutilization estimated with the
aid of a singular infrastructure production function on
the one hand and a fully specified potentiality functi-
on on the other.

The main results and the conclusions that can be drawn.
from these results for income per capita (BEPO) can be
summarized as follows Ccf. TABLES 29 and 36 to 381:

(1) The results obtained with the aid of the fully
specified potentiality factor function are in
general compatible with the results obtained with
the singular infrastructure function. Rates of
relative wunder- or overutilization range between
-23% and +42% in the first and =-27% and +43% in the
second year. The asymmetrical distribution appa-
rently still exists, although, it 1is Lless
pronounced, especially in the first year, compared
with the singular functions.

(2) Regions showing relative underutilization or overu-
tilization both of infrastructure and of total
development potential most frequently remain in
their category from the first to the second year.

(3) Regions showing utilization rates inside a band of
+/- 1.5 percentage points around zero are classi-
fied as having "normal" capacity utilization rates.
If differences between two rates are only conside-
red to be significant if they are LlLarger than 3
percentage points, a vast majority of regions shows
either constant or changing rates of over- or unde-
rutilization. Only very few regions are
characterized by changes from negative to positive
utilization rates or vice-versa. In general, the
frequency distribution remains the same for the two
years Wwith the exception of two subcategories of
regions: Those showing 1increasing or decreasing
under- or overutilization. Of all the 118 regions
analysed, 55 vremain 1in the same seven subgroups
from first to second year.
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(4) In a Large number of cases, the degree of relative
over- or underutilization s reduced if the full
set of potentiality factors is explicitly taken
into account. This supports the hypothesis that
infrastructure partly compensates for a bad endow-
ment with other resources. On the other hand, an
infrastructure deficit in a better developed region
can be compensated by a relative better endoument
with those other factors.

In summing up, the experiment to interprete differences
between actual and estimated '"potential'" incomes as.
indicators of relative wunder- or overutilization of
existing infrastructure and total resource endowments
offer plausible results. A much more differentiated
picture as to types of regional problems can be
obtained if this method is adopted. Despite the many
statistical problems, the results in general seem to be
reliable.

IV. POLICY AND RESEARCH CONCLUSIONS

The results presented in the Study are to be evaluated
from its special context. The task assigned to the
Study Group was both a difficult one and a restricted
one at the same time as far as the analysis of only one
instrument of regional policy, namely infrastructure is
concerned. The difficulty also arises from the fact
that we do not possess a general theory of infrastruc-
ture or of determinants of regional development poten-
tial in general. The statistical and data collection
problems have been much greater than anticipated and
the Group had to devote much more of its scarce rese-
arch time for solving these problems. As a consequence,
the results and the <conclusions of this Study only
represent a first step towards the analysis of the
contribution of infrastructure to regional development.
It 1is, nevertheless, the first time that both a
theoretical approach intended to define and measure
infrastructure in its effects, and an empirical inve-
stigation as to the possibilities of quantifying these
concepts for all European regions has been undertaken.

Despite these Limitations, a number of conclusions for
Community regional policy can be drawn:
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1)

(2)

3

4)

In general, 1infrastructure does contribute to
regional development. Even if the problems of
demand versus supply influences could not be
fully dealt with, it follows from the infra-
structure properties of capitalness and
publicness that there exists a significant
supply-side effect.

As has been demonstrated, the better the infra-
structure endowment, the higher 1is regional
development measured in terms of 4dincome, pro-
ductivity and employment. An infrastructure
policy, therefore, remains an important element
of regional policy, be it on a lLocal, regional,
national or a Community level.

There is no similarly clear-cut answer to the
question of whether or not different
infrastructure categories exercise different
influences on regional development. On the one
hand, the statistical problems prevented a more
detailed analysis in this respect and on the
other hand, more hypotheses need to be
developed in order to better wunderstand the
role of individual infrastructure categories in
regional development.

Infrastructure is one of the four main determi-
nants of regional development potential, the
other three being location, agglomeration, and
sectoral structure. This supports the position
of the Commission of the European Communities
that comprehensive regional development pro-
grams are needed in order to guide investment
decisions and decisions on subsidizing them.

With the aid of the estimates obtained through
the quasi-production functions, it is possible
to rank all regions according to potential
income, productivity and employment. A first
policy decision that <can be based on this
information, is to select a threshold figure in
order to separate wunderdeveloped regions. In
addition, these regions <can be <classified
according to their relative degree of under- or
overutilization.

20
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(5

On the basis of these findings, a first policy
conclusion would be to subsidize private
factors of production in regions Wwith excess
capacities of infrastructure and infrastructure
investments in bottleneck regions. There is,
however, a number of qualifications to be con-
sidered:

First, an infrastructure surplus region can
nzed an infrastructure subsidization as well.
An example are those regions that have an over-
all resource deficit except in infrastructure
and where infrastructure partly compensates
this deficit. A second case covers all least
developed regions possibly needing a minimum
capacity to be able to develop at all and where
the existing capacity is below the minimum.

Second, the aggregate infrastructure indicator
used may hide serious bottlenecks in individual
infrastructure categories. Those are due to the
possibility that substitutability between the
individual categories of infrastructure is
Llower than implied by the aggregation procedure
of the geometric mean.

Yet, there are also qualifications as to highly
developed regions. They do not necessarily need
an infrastructure expansion if only infrastruc-
ture is in deficit, but compensated by a better
endowment with e.g. lLocation or agglomeration.
Another reason for not automatically enlarging
infrastructure bottlenecks is the relationship
between high development and overagglomeration
or congestion. Given the importance of a policy
intended to protect the environment and to
reduce the deleterious effects of pollution and
congestion 1in densely populated areas, the
policy conclusion as to infrastructure
expansion should not only be taken on the basis
of the relative rate of overutilization.

Infrastructure categories also differ as to
their degree of excludability. In the case of
infrastructure facilities offering paid
services (railways, electricity, telephones),
pricing policies may be of higher importance
than availability as such. A particularly effi-
cient infrastructure policy would <consist in
paying subsidies to private entrepreneurs or to

21
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households in cases where the costs of creating
new infrastructure facilities providing the
same economic advantages would be higher compa-
red with the direct aids to be paid.

A special case for subsidization can be made in
the context of innovation policy. If a region
is disadvantaged because it has too many old
and declining industries, it may be an effi-
cient policy to subsidize a transfer of
know-=how concerning business management, explo-
itation of new markets, adoption of new
technologies and the use of patents. This does
not imply that new bureaucratic 1institutions
have to be created. On the contrary, this would
justify a subsidization also of certain kinds
of privately marketable services e.g. for small
and medium size enterprises. In some cases, e.
g. in mass transportation services, competition
is distorted at the disadvantage of Lless
developed regions by massive subsidization of
the integrated railway, bus and underground
transportation systems in highly urbanized and
agglomerated regions.

(6) Finally, it must be stressed that infrastructu-
re is but one category of the whole range of
instruments which can be used to aid regional
development. This implies that infrastructure
should not be used as an 1isolated 1instrument,
but always as an integrated part of a compre-
hensive development strategy.

These conclusions for regional dinfrastructure policy
have to be supplemented by specific research
conclusions. It is well known that new research does
not always answer old questions, but also ends up in
formulating new desiderata. A List of possible research
projects which originated from the work and the
experience of the Study Group forms a part of the conc-
lusion chapter of the Report.
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INTRODUCTTION

I. AIM AND SCOPE OF THE STUDY

I.1. ASSIGNMENT OF THE STUDY GROUP

In November 1979, the Directorate General for Regional
Policy established a group of experts and asked them to
study the contribution of infrastructure to regional
development. This decision must be seen within the
context of the regional policy of the Community. Accor-
ding to the regulation of the Council of the European
Economic Community No. 274/75 of 18th March 1975, which
established the European Regional Development Fund
(ERDF), subsidies for infrastructure 1investments were
limited to those infrastructures which were directly
Linked with the development of industrial, handicraft
and service activities. This regulation has been amen-
ded by the Council Regulation No. 214/79 of 6th
February 1979 to include a wider range of infrastructu-
re categories which are eligible for Regional Fund aid.
According to the amended Regulation, the ERDF can sub-
sidize infrastructures which "contribute to the
development of the region or area in which they are
situated", provided that they are justified by a regio-
nal development program. In cases where these projects
are of '"particular importance" to the development of
the region or area concerned, the matching ratio could
also be 40% instead of 30X of the investment
expenditure, which was fixed as a maximum at that time.

In its resolution of 6th February 1979 regarding the
guidelines for Community regional policy, the Council
stressed the need to develop a comprehensive system of
analysis and policy formulation in order to enable a
common basis of assessment to be established. To this
end, the Commission 1is asked to prepare Periodic
Reports on the general position and socio-economic
development of the regions of the Community. In the
first Periodic Report, it 1is stressed that the
influence of infrastructure on regional development
remains to be analysed and that this will have to be
done 1in the second Periodic Report to be presented in
1983.
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It is in this context that the Study Group has been
asked to give its advice to develop a general methodo-
Logy which can be used to identify the contribution of
infrastructure to regional development and to present a
first quantitative evaluation of this contribution to
productivity, income and employment. The Study should
also enable the Commission to facilitate the setting of
priorities for infrastructural intervention, not only
for the ERDF, but also for the other financial instru-
ments of the Community such as the New Community
Instrument for Investment Financing (NIC), the European
Investment Bank (EIB) and the European Monetary System
(EMS) interest rebates which may also participate in
favour of infrastructure investments in the less deve-
loped regions.

The assigned task of the Study Group, therefore, is to
develop a methodology which can be applied to identify
those types of infrastructure which contribute to
regional development, and in which the Regional Fund
and other financial instruments of the Community may
participate. This includes an attempt to develop an
inventory of the actual infrastructure endowment of
European regions in order to show the differences be-
tween them and the deficiencies in the endowment of the
less favoured ones. Finally, the analysis should help
to quantify the impact of differences in infrastructure
equipment on regional productivity, income and employ~-
ment, and to draw meaningful conclusions as to the
design of a Community infrastructure policy.

Since the establishment of the Study Group signifiant
progress has been made in the field of regional policy.
In the Communication of the Commission to the Council
of 24th July 1981 new regional policy guidelines were
formulated. According to these, "the best way to solve
regional problems is to improve competitiveness and
productivity throughout the entire European economy."
First priority will have to be given to the creation of
new productive jobs and to raising productivity gene-
rally by realizing more fully the indigenous regional
development potential of the European regions.

A number of policy conclusions are drawn by the Commis~-
sion. In the first instance they envisage concentrating
intervention in those regions suffering from serious
structural wunderdevelopment. 1In addition, they also
envisage carrying out increasingly "integrated operati-
ons" involving the coordinated application of various
instruments 1in specific areas. Furthermore, they also
desire to achieve greater coordination between Communi-
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ty regional policy and other instruments on the one
hand and Community and national regional policy on the
other. The regional development programs to be submit-
ted to the ERDF by the member states are to be extended
in order to explain more clearly, and in a more opera-
tional manner, the Link between Community and national
measures and their contribution to the development
goals. The infrastructure and investment programs will
form a part of these regional development programs. In
summarizing, the Commission states that 1its regional
activities will have to change from "the functioning of
a financing body to those more clearly identified with
a development agency."

In order to give substance to these guidelines the
Commission proposed to the Council on 26th October 1981
another amendment to the ERDF regulation of 1975. As
far as infrastructure 1is concerned the Commission
expressed 1its intention of gradually replacing the
system of financing individual projects by a system of
financing programs. According to Article 7 of the new
regulation, infrastructures to be financed under
investment programs wWwill have to contribute to the
development of the region or the area in which they are
located. In the application for Fund assistance submit-
ted the member states will have to state what the
infrastructure investment contributes to the
development of a region in question (Article 14, pre-
viously Article 7). The ERDF financial participation
will be equal to 30 per cent of the total investment
costs if there are less than 5 million ECU, or between
10 per cent and 30 per cent if the project 1is more
expensive (Article 12 modifying former Article 4/2).

These new developments in the regional policy field
during the working period of the Study Group again
highlight the role of infrastructure 1in a more
comprehensive and better coordinated Community policy.
They stress the need for a consistent and operational
infrastructure assessment scheme based on uniform
Community criteria which could be used both by local,
regional and national authorities to explain infra-
structure needs and to plan infrastructure investments,
and by the Commission services to evaluate the develop-
ment programs as they are submitted.
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I1.2. SCOPE AND METHODOLOGY OF THE STUDY

Whilst it would have been an extremely interesting task
to formulate the framework for a broad based regional
policy which would contribute to convergence inside the
Community, the Group has been asked to deal with only
one important instrument of such a policy, infrastruc-
ture or social overhead <capital. Nevertheless, this
task requires a comprehensive approach such that the
contribution both of infrastructure as one instrument
of regional policy and of regional policy as one of
many policies available at the Community and national
levels, may be adequately evaluated. The Group, there-
fore, adopted the following terms of reference for its
work:

(1) The Group took as given the explicit and implicit
policy goals contained in the Community documents
discussed above. These <can all be subsumed under
the general heading of convergence, as has already
been formulated in the 1977 and 1981 regional
policy guidelines of the Commission. Accordingly,
the contribution of infrastructure to regional
development is taken as meaning a contribution to
more convergence between European regions. More
convergence is equivalent to less regional dispari=-
ty. It appeared useful, therefore, for the Group to
commence its work with a brief description of the
existing disparities between regions.

(2) If dinfrastructure 1is to be used as an instrument
for the promotion of convergence or the reduction
of disparities, then the particular role of
infrastructure as a determinant of regional deve-
Lopment must be analysed. Since the Group was asked
to make an operational cgntribution, it had to
develop a theoretical concept which would facilita-
te the identification of infrastructure and its
contribution to the accepted goals. In addition, a
simplified measurement system was required which,
even though it cannot reflect all the facets of the
theoretical construct, does permit a first approxi-
mate quantitative evaluation.

(3) The basic notion underlying the theoretical appro-
ach of the present study is that infrastructure is
the public or social overhead capital element of
the overall regional capital stock. From this point
of view, the contribution of infrastructure to
regional development is equivalent to the
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(4)

(5)

contribution of the quantities and qualities of the
"services" inherent in the different types of
infrastructure. On the one hand, these infrastruc-
ture services require complementary labour inputs,
and on the other they also depend on the existing
demand for those services. A fully articulated
theoretical approach would have required the con-
struction of a highly differentiated model to be

used for assessing the contribution of
infrastructure. However, given the financial and
time constraints, the Group was not able to

undertake this task. It decided, therefore, to
concentrate on the infrastructure capacity or supp-
Ly aspects. They are of particular importance if we
wish to examine areas such as the contribution of
infrastructure to productivity and employment.

The results which can be obtained with the aid of
an appropriate measurement system always depend on
the quality and comparability of the statistical
data available. It has to be admitted that, when
commencing its work, the Group underestimated the
inherent difficulties in the statistical field.
Much more time than anticipated had to be devoted
to the selection and collection both of appropriate
infrastructure indicators and of data which can be
used as development indicators with a view to esta-
blish a Link between the two data sets. In
consequence, it did not prove possible to undertake
the full range of analyses originally intended, and
the poor quality of many data also prevented a more
detailed analysis. This also implies, as will be
shown in the second part of this Report, that the
results differ strongly between member countries
and that it is difficult to reconcile some of the
findings from a purely theoretical point of view.
To a large extent data difficulties <can explain
these otherwise rather surprising results. But
there remains much which can be demonstrated with
the aid of an imperfect data base. This is the
first time that such a Llarge data set has been
constructed for all European regions, and it is now
awaiting further refinement and additional analy-
sis.

In order to accomplish the defined tasks, the Study
has been broadly divided into a theoretical and an
empirical part. These are some of the theoretical
issues to be dealt within the first part:

What is meant by the term "infrastructure"?
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- What criteria can be used to separate develop-
ment infrastructure from non-development
infrastructure and from other types of "public"
facilities and what infrastructure categories
are involved?

- What is the role of infrastructure as an
instrument of regional policy and which regio-
nal development goals can be and/or should be
pursued with this type of instrument?

- To what extent <can infrastructure types be
considered as potential or actual bottleneck
factors which, if they are lacking or crowded,
limit the possibilities for regional develop-
ment?

- What is the relative contribution of various

infrastructure categories to regional develop-
ment?

- What is understood at the conceptual Level by
"infrastructure of particular importance to the
development of a regiop"?

In the second part of the Report, an operational measu-
rement system on the basis of the preceding theoretical
approach is developed. To apply this approach, the
members of the Study Group had to engage 1in defining
and collecting statistical data for the regions of
their respective countries. These data will be used to
construct infrastructure capacity indicators in order
to describe relative infrastructure equipment of all
regions in the European Community. The same indicators
Wwill then be entered as exogenous variables in
quasi-production functions to obtain estimates for
potential income, productivity and employment. Further-
more, a special analysis will be undertaken to measure
relative infrastructure bottlenecks and excess capaci-
ties.

The following tasks will form a section of the empiri-
cal part of the Study:

- pDefinition and calculation of infrastructure
equipment indicators,

- Estimation of quasi-production functions and
selection of other statistical techniques in
order to assess the influence of infrastructure
on regional development,
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- Identification and measurement of infrastructu-
re bottlenecks and excess capacities,

N Evaluation of the results.

The final two chapters of the Report present summaries
of the National Reports by the members of the Study
Group and some policy and research conclusions.

Finally, this Report includes as an Appendix a summary
of a special study on the contribution of infrastruc-
ture to regional development 1in Portugal and Spain.
This study was <carried through by Dieter Biehl and
Urban A. Muenzer with the assistance of Alfred Boltz
and Peter Ungar after the Study Group had finished its
work.

An Annex comprising additional informations and especi-
ally the basic data collected for this Study is availa-
ble as a companion volume.
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INFRASTRUCTURE AS AN INSTRUMENT FOR REGIONAL
DEVELOPMENT
CONCEPT AND MAIN THEORETICAL ASPECTS

II. REGIONAL DEVELOPMENT, REGIONAL DISPARITIES AND
THE ROLE OF INFRASTRUCTURE IN REGIONAL POLICY

I1.1. INTRODUCTORY REMARKS

In this chapter of the Report, we want to discuss the
following questions:

- What is meant by "regional development"?

- What are "regional disparities" and what is the
extent and the structure of regional
disparities according to the various theories
of regional development?

- What conclusions can be drawn from this analy-
sis as to successful regional development
strategies and as to the role of infrastructure
within such a strategy?

Guided by these questions, first the notion of regional
development 1is briefly discussed and some figures de-
scribing regional disparities are presented. Then the
Literature on the <causes of regional disparities is
roughly summarized and finally, some conclusions as to
the role of infrastructure are drawn.

I1.2. ON THE NOTIONS OF "REGION" AND "DEVELOPMENT"

We are accustomed to speaking about a "region" in rela-
tion to geographical, political, cultural or economic
characteristics. In principle then, "region" normally
means a set of spatial "points'" representing lLocations
of consumers, producers, public decision making insti-
tutions, capital equipments etc. which can be Linked on
the basis of a particular homogeneity criterion such as
a common climate, a common governmental organization, a
common language, a common currency, intensive
input-output, trade or Labour market relationships. The
choice of the homogeneity criterion will depend on
either the research interest or the policy problem to
be studied.
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From the point of view of the present Study, it would
seem desirable at first sight to delimit regions on the
basis of infrastructure servicing areas, as the
question to be answered is whether and to what extent
differences 1in regional development are caused by dif-
ferences 1in regional infrastructure investment or
equipment. However, infrastructure is an abstract con-
cept; there are roads, railways, electricity supply
networks, hospitals, schools and so on, which may or
may not be considered to be a part of infrastructure.
As the service areas of the different infrastructure
categories differ (e.g. a road subsystem has a Llarger
service areca than a primary school), it seems to be
difficult to define "the" infrastructure region. 1In
addition, infrastructure is not the only factor influ-
encing regional development.

It seems, therefore, preferable to start from the con-
cept of '"development" as a policy goal in order to
define both notions simultaneously. In general terms,
development, whether it 1is on a local, a regional, a
national or a Community-wide lLevel, refers to changes
in the lLevel and the composition of welfare over time.
Such "growth” in the widest meaning of the term idinclu-
des all components of the welfare of the members of a
society - goods and services (private and public),
leisure, environmental quality, health, human
relations, freedom and justice and anything else which
conveys satisfaction to individuals, families or groups
of people. However, such an all-embracing concept of
welfare is not unambigously measurable for an indivi-
dual, and aggregation over individuals is impossible.
Even if we would replace the notion of welfare by a
number of well-defined and measurable indicators, we
could end up with an wunnecessarily Large List. The
reason 1is that a number of those indicators may simply
represent subissues and are taken up in a higher Llevel
indicator. As a consequence, it is possible to Look for
a restricted number of main indicators under which
numerous subindicators can be subsumed.

It can be argued that income and employment represent
two important main indicators of regional welfare.
Income reflects both productive performance of a set of
resources and purchasing power in the hands of produ-
cers and consumers in order to obtain private and
public goods and services. Employment is not only one
of the means of producing income, but a value in itself
as far as human self-realization through activity and
cooperation is concerned. Furthermore, statistical data
for regional income and employment are normally
available whereas other attempts to quantify "welfare"
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have not yet been successful.

The next question to be asked then is what consequences
this understanding of development has for the choice of
the concept of "region". The answer is that a region is
to be defined to mean a spatial wunit that can be
considered to represent a bundle of resources with the
aid of which income and employment can be produced. As
employment represents the productive capabilities of
the inhabitants of a region and as unemployment s
considered to be a socially and politically undesirable
wastage of human resources, the concept of a
"travel-to-work" or "lLabour market" region represents
an appropriate definition of a region.

A Labour market region 1is based on the idea that a
“"central place'" such as a Large <city normally offers
more jobs than its own inhabitants will be able to
fill. Hence, a job surplus exists which attracts people
interested in finding wWwork but residing 1in smaller
Llocal communities of the city's hinterland. If these
daily commuter flows are wused as indicators of
functional Links between Local communities, an identity
of resident and working population results. A similar
idea underlies the socalled central place concept of
Christaller and Loesch. They considered the intensity
of using the particular services of a city or the spe-
cial market Llinkages between such a city and its hin-
terland, as constituent elements in determining a regi-
on as a hierarchical system of settlements.

Labour market regions may be Large for highly qualified
Labour and they may be smaller for Lless qualified wor-
kers. As a result, the size of a Labour market region
may differ according to Labour qualifications conside-
red, such that a sort of hierarchy again arises. A
person may at the same time be a member of a smaller, a
medium-sized and a Larger Labour market unit. Although
this particular factor does not make the delineation of
an appropriate region an easy task, the coincidence of
Labour and dincome interests appears to be a good
precondition for defining a region. Regional develop-
ment would then relate to the growth of dincome and
employment in so-defined labour market regions.

The question remains as to the relationship between a
Labour market region and an dinfrastructure service
area. As commuting requires transportation
infrastructure, Labour market regions will —roughly
coincide with the service areas of that kind of infra-
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structure. Furthermore, the accessibility of most of
the other infrastructure categories will also depend on
transportation and communication facilities. Finally,
the smaller a servicing area and the Larger a Labour
market region, the more congruence will be achieved
because a labour market region wWwill then -embrace a
Large number of such infrastructure facilities. There
is, therefore, no significant problem as to
kindergartens, schools, general hospitals. The diffi-
culty exists, however, e.g. for Large international
airports and harbours or universities that are located
in one region but serve also other regions. But this
does not generally invalidate the proposition that
Labour market regions do represent reasonable proxies
for infrastructure service areas.

Unfortunately, some of the difficulties reemerge if the
statistical data problem is considered. Most frequent-
ly, available data refer to administrative wunits that
are not necessarily congruent with Labour market regi-
ons. As a consequence, administrative regions will have
to be checked as to whether they seriously deviate from
a functional region concept. If incongruence exists, it
is possible to collect data at a Lower regional Llevel
(e.g. a county Level) and to combine several of these
lower Level administrative units in order to obtain a
higher Level functional unit. To give an example: The
French and the Italian '"program regions"” are composed
of a number of "Departements'" respectively provinces
for which data are available, and German planning pro-
gram regions are each composed of a number of "Kreise".

If significant incongruence remains, 1infrastructure
service areas may still be "cut through" by the borders
of certain administrative units. As a consequence, the
full capacity of an infrastructure facility will possi-
bly be allocated to a region that is smaller or larger
than the true servicing area. If the region is smaller,
a part of the infrastructure services are exported, if
it 1is Larger, the region will import some of those
services from another area. This could weaken e. g. the
correlation between infrastructure equipment and regio-
nal income or employment, but will not dinvalidate the
approach as such.

1f this approach is accepted, the question as to what
are regional disparities can be easily answered. Dispa-
rities are then regarded as deviations from a generally
accepted Level and distribution of regional income and
employment. However, this implies that there exists an
authority that fixes these level and distribution tar-
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gets. This 1is already difficult in a national context
and even more difficult in a European context. For the
present Study, it was agreed to simply measure the
differences in regional income and regional employment
and qualify these differences as "disparities". Stating
that there are disparities among European regions does
not imply that these disparities should be reduced to
zero, but only that they should be reduced. This is in
lLine with the spirit and the Letter of the Treaties on
which the European Communities are based.

11.3. EXTENT AND STRUCTURE OF REGIONAL DISPARITIES IN
THE MEMBER COUNTRIES OF THE EUROPEAN COMMUNITY

(a) Income Disparities

Income. should conceptionally refer to total real inco-
me, i.e. both pacuniary and non-pecuniary <("psychic")
income derived from net positive externalities such as
climate, clean air and water, natural beauty of the
Landscape, a good neighbourhood, and public goods.
Unfortunately, such a comprehensive income <concept is
not operational. Normally, only the pecuniary part is
measurable, and even pecuniary income figures are not
always available 1in every country for all types of
regions and for all periods. Many proposals have been
put forward to fill this gap, either in form of a revi-
sion of the existing system of social accounting or in
developing a separate and independent system of "social
indicators". However, as long as these improved indica-
tors are not yet available, we are obliged to measure
with the aid of the present data sources, such as
regional product per capita figures, as surrogates for
the unavailable, all-embracing ideal indicators. In any
case, real income figures would be preferable to money
income figures even if they do not cover non-pecuniary
income elements.

Regional income disparities in the narrow meaning natu-
rally also depend on the precise definition usad on the
one hand, and on the regional breakdown on the other.
Disparities measured e.g. with the aid of gross figures
are normally larger than measured with net ones. 1In
addition, differances in the national systems of
regional accounts influence the results. At the time
when the data for this study were collected, regional
income data have been mainly based on the concept of
gross domestic product, 1i.e. they comprise also
indirect taxes. As a result, regions which by technical
reaasons collect Larger amounts of indirect taxes (e.g.
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because of being important import harbours), appear to
have higher gross incomes per capita. But such net
figures are not yet available. As far as the gross
domestic product figures are concerned, they could have
been replaced by more recent data for gross value
added, calculated on a consistent basis for all regions
of the Community by the European Statistical Office.
These figures could first not be wused, because they
would have required a recalculation of all the
indicators on which this Report is based and of all the
regression functions estimated on the basis of the data
collected by each member of the Study Group for the
regions of his country. Second, the data collected by
the experts do not always refer to the same regional
breakdown as used by the European Statistical Office.

As far as the regional breakdown is concerned, it would
have been desirable to wuse figures for "functional"
regions which represent resonable socio—-economic
entities. Again however, data are not always available
for such a type of region. The figures on which this
Report is based refer mainly to the socalled level-11I
regions of the Community. They are basically admini-
strative regions, sometimes also combinations of admi-
nistrative regions which form approximately a
functional region as it is the case in the Italian and
French "program regions". In the case of Denmark, Ger-
many and 1Ireland, not the level-II regions, but other
regions have been used. For Denmark, the 14 counties
which have significant regional policy competences,
have been used instead of the three regions contained
in the Llevel=-II Llist. Since two of these counties
together Wwith the city of Copenhagen form the Copenha-
gen region, a total of 12 Danish regions was obtained.
For Germany, the level-1II breakdown based on 33 Laender
and Regierungsbezirke, a typical administrative struc-
ture, was replaced by the 38 territorial units of the
Federal physical planning program (Gebietseinheiten des
Bundesraumordnungsprogramms) which are functional
regions. Ireland, which normally is considered to be
one region, was split up into the nine regions esta-
bLished for physical planning purposes. As to Greece,
the nine development regions have also been selected as
functional units. They have already been included in
the data set for the first cross section year (1970) in
order to facilitate the comparison with the indicators
for the second cross section year (1977/78). Given this
changed regional breakdown, the European Community
comprises 141 regions. Although, the size of these
regions differs more than that of the Level-II regions,
the advantage of the new regional breakdown is that it
takes better account of existing national functional
system of regions used for purposes of regional policy
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making.

TABLE 1 shows the results obtained if GDP per capita,
measured in current prices and current exchange rates,
is considered to be a reasonable proxy indicator for
pecuniary regional income despite all the caveats to be
applied. The overall spread of regional product per
capita (RPC) s about 6 to 1 in 1970, if the ratio of
maximum RPC to minimum RPC across the whole Community
is taken to give a first idea as to the existing regio-
nal 1income differences. This Maximum-Minimum ratio
(MMR) increases to about 11:1 for the second <cross
section year 1977/78. It has to be noted that about
half of this increase is due to one single region, i.e.
the province of Groningen in the Netherlands. The price
explosion for energy catapulted this region from a RPC
of 2611 EUA in 1970 (rank 28) on the top rank in
1977/78 with an RPC of 14294, If Groningen is excluded,
the Community MMR reduces to only 8.2. This means
nevertheless a significant increase in income dispari-
ties for the period studied.

Disparities inside the member countries are first sig-
nificantly Lower and second increased less. They range
from 2.61:1 in Italy to 1.48:1 in the United Kingdom in
1970. The Low disparities in the United Kingdom are
certainly partially due to the fact that the country is
only divided into 11 regions. In 1977/78, apart from
the Netherlands due to the Groningen effect, only
Greece shows a marked increase in national disparities.
Other countries increased Less, some remained with a
relatively constant degree of disparities, whereas some
others exhibit decreasing differences, as it is seen in
Germany (1.76 instead of 2.04), Denmark (1,30 idinstead
of 1.53) and Ireland (1.51 instead of 1.63). This sug-
gests that a significant part of the deteriorated
income situation seems to be caused by a national inco-
me drift. Given that 1970 is the year before the serio-
us deterioration of the exchange rates, a part of the
changes may also have to be attributed to the —currency
situation; the underlying exchange rates may not always
be the "right" ones, i.e. equilibrium exchange rates.

A partial test of this hypothesis can be seen in the
figures of TABLE 2 presenting the results of recalcula-
ting the nominal RPC figures with the aid of purchasing
power parities. Community disparities increase much
Less than they did in the first case, only from 4.5 to
5.3. If the Groningen-effect is excluded, the dispari-
ties even decrease between 1970 and 1977/78; the MMR
for the lLlatter year being only 3.94. The Lower Level of
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disparities compared with TABLE 1, besides wusing the
real 1income <concept, may also be due to the exclusion
of Greece as for that country no purchasing power stan-
dards are available.

As far as the disparities inside the member countries
are concerned, they do not change at all. The reason
for this effect is that the purchasing power parities
only apply to national, but not to regional prices
inside a member country. They allow, therefore, a com=-
parison among national groups of regions, but not among
regions of one and the same country. Since the purcha-
sing power parities are meant to make national expendi-
ture for goods and services more comparable, the
conclusion appears justified that a Large part of the
income disparities measured with the aid of the nominal
RPC figures is due to differences in inflation rates
which are not fully compensated by exchange rate
changes. Income disparities across the Community, the-
refore, are lLess pronounced on the basis of purchasing
power than on a nominal 1income basis. They remain
nevertheless important enough such that the political
decision makers cannot afford to ignore them.

In order to illustrate the importance of these figures
in 1income disparities, a rough comparison can be made
with national figures for the industrialized countries
on the one hand and e.g. Latin American developing
countries on the other. For these countries, on the
basis of a conversion into US Dollars, a MMR of 5.3
results for 1968. A similar result is obtained if the
industrialized countries are compared with developing
countries in Asia; the MMR here is 5.4. If all develo-
ping countries for which data are available for 1968
are included, the MMR increases to 12.7. This shows,
that the income disparities across the Community on a
regional basis are considerably high.
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TABLE 1.: Regional Domestic Product at Market
Prices per Inhabitant (1)
(EC~Average = 100), Conversion with
European Units of Accounts (2)

AR - D R D S D S D D WD WD D D S W D D WD N G W TR WP D W GE WD WS W WD S S D G A R D S D D WD D GD D W D - W = -

| Coun-] 1st Year | 2nd Year |
ftry |=-=-=scsec-ccscmeccc s e e e |
Max | Min | MMR | Max | Min | MMR |
------------------- R PRUSMEEEY
| l | |
| BR | 173 84 | 2.04 | 205 116 | 1.76 |
- T
| FR | 155 75 | 2.06 160 76 | 2.10 |
| | l | I
1T 105 40 2.61 91 35 2.58
| | | | | |
NL 112 72 | 1.58 | 273 (3) 86 | 3.17 |
I
BE | 124 75 | 1.66 | 149 91 | 1.64 |
l I |
I I |
| Lo | 132 | - | 132 | - |
| |
| uk | 114 77 | 1.48 | 77 50 | 1.53 |
| } { I ! |
IR | 53 32 | 1.68 53 35 | 1.51
I | I
I I | b
DK | 140 91 | 1.53 148 114 | 1.30
I | I
I | | I | l
| 6R | 61 30 | 2.05 | 58 25 | 2.32 |
| I I I I l
| ===mm | oo mm e meees |==-enm | =mmmmm e e aees |-=--eme |
| | | |
EC10| 173 30 | 5.82 | 273 (&) 25 |10.98 |

Note: The MMRs are calculated on the basis of the |
original RPC figures in EUA. |
| Source: Own calculations based on the Study Group's |
data set; [cf. Annex, TABLES A.6.1. |
Footnotes: see below TABLE 2. |
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TABLE 2.: Regional Domestic Product at Market
Prices per Inhabitant (1)
(EC-Average = 100), Conversion with
Purchasing Power Parities (2)

| Coun=| 1st Year | 2nd Year |
try |==m e mmmme e r e | s e e e e
Max | Min MMR Max | Min MMR
I
BR 158 77 2.04 174 99 1.76
I I I | I I
| FR 144 70 2.06 151 72 2.10 |
| IT | 112 43 2.61 | 114 44 2.58 |
I I |
NL 120 77 1.56 232 (3) 73 | 3.17
|
| I I | I |
| BE | 119 71 | 1.66 | 123 75 | 1.64 |
LU 126 - 114 -
| UK | 121 81 | 1.48 | 98 64 | 1.53 |
I } I I
IR 59 35 1.68 68 45 1.51
- ]
| DbK 129 84 1.53 116 89 1.30
|
EC9 158 35 4.49 232 (4) 44 5.25
| == o e |
Note: The MMRs are calculated on the basis of the
original RPC figures in Purchasing Power
| Parities
| Source: Own calculations based on the Study Group's |
data set; [cf. Annex, TABLES A.6.1].
Footnotes: see next page
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Footnotes TABLE 1.:

(1

)

(3)

(4

R R L e

Regional breakdown: 141 regions.

Ctonversion rates are reproduced in TABLES A.4.1.
- A.4.10. under the code BECU.. in the Annex.

The strong increase of the maximum value is due
to drastic price increases for natural gas which
increased the regional domestic product for the
province of Groningen considerably. Without Gro-
ningen, the maximum value per Capita 1is 126
instead of 273, and the Maximum-Minimum-Ratio
(MMR) 1.47 instead of 3.17.

Due to the Groningen-effect in the Netherlands
Lcf. footnote(3)l, that province now has the
highest regional domestic product per capita also
in the European Community. Without Groningen, the
figures are 205 and 8.26.

Footnotes TABLE 2.:

(3)

(4)

Regional breakdown: 132 regions; no data availa-
ble for the 9 Greek regions.

Purchasing power parities have been kindly supp-
Lied by the Statistical Office of the European
Communities. They are reproduced in TABLES A.4.1.
- A.4.10. under the Code BKKS.. in the Annex.

The strong increase of the maximum value is due
to drastic price increases of natural gas which
increased the Regional Domestic Product for the
province of Groningen considerably. Without
Groningen, the maximum value per capita is 107
instead of 232, and the Maximum-Minimum=-Ratio
(MMR) 1.47 instead of 3.17.

Due to the Groningen-effect 1in the Netherlands
Ccf. footnote(3)], that province now has the
highest regional domestic product per capita also
in the European Community. Without Groningen, the
figures are 174 and 3.94.
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It should be noticed that the MMR 'is a crude indicator
which only takes account of the range of the extreme
values. If more differentiated measures such as the
unweighted and weighted coefficients of variation are
used which take account of the distribution between the
extreme values, and if the dispersion is weighted with
the aid of the size of regional population which has
particularly Low or high RPC, the picture is lLess dra-
matic. Such figures are presented in the First Periodic
Report on Regions by the European Commission.

(b) Employment Disparities

Despite the wusual practice to measure differences in
regional employment in terms of unemployment rates,
unemployment 1is an inadequate indicator of employment
disparities:

- if two regions suffer from the same economic
problems, the one with the Lower rate of
outmigration (Lower mobility) will show a hig-
her rate of unemployment;

- even when mobility 1is the same, unemployment
figures relate only to people who normally
belong to the active population, but activity
rates differ among regions.

In order to present a less distorted picture of employ-
ment disparities, it is, therefore, more appropriate to
consider the regional population as being an economic
"capacity" or productive potential whose rate of utili-
zation <can be <characterized by age and sex specific
activity rates. At any rate, the overall "regional
activity rates are better employment indicators than
are the regional unemployment rates.

TABLE 3 shows the differences in regional Labour force
participation or activity rates within the individual
member countries and within the Community as a whole.
When comparing the maximal with the minimal activity
rates within the Community, disparities increased from
a span of 49.87/27.97 to 54.21/24.56 as reflected in a
MMR of 1.78 and 2.21. This is due to a rising upper
rate in Denmark and a falling Lower rate in the Nether-
lands.
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TABLE 3.: Regional Labour Force Participation
Rates (1), (in Per Cent)

| Coun-| 1st Year | 2nd Year |
try |===mmem e e
Max | Min| Aver.| Max | Min| Aver.
Rl | === | === = e m e mm e |------ |
BR 49 .87 36.39| 43.47 46.03 34.10| 39.90
| I I | | |
FR 48.32 35.44| 42.34 49 .55 34.18] 41.53
IT 43.03 29.07| 36.85 44 .98 31.53| 38.21
I | ; I !
NL 36.90 27 .97 33.19 30.75 24.56| 29.09|
I l
| | I I |
BE | 39.25 32.83| 36.57] 38.62 32.98| 36.29]
I l I I | I
I I | | - I I
| Lo | 38.03 | 38.03| 42 .44 | 42.44]
: B
UK | 49.63 34.06] 45.18| 45.19 35.98| 43.36]|
I I
I
IR | - @ - - - - -
} I I I
DK | 47.07 42.74| 45.27 54.21 50.14| 52.07
| I | I
| I I | I I
| GR | 40.95 34.81| 37.02] 47.04 35.96| 42.00]
| I I I I I
""" R A R R
EC9 | 49.87 27.97| 41.26] 54.21 24.56| 40.21|

|Notes: (1) Regional breakdown: 132 Regions (without
Ireland).

(2) Data only available for 1st cross section
year; in order to secure comparability,

| 1st year data have also been excluded. |

Source: Data collected by the members of the Study

Group; various National and Community Sources
| Ccf. National Reportsl. |
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Even highly developed and integrated economies like the
United Kingdom, France and Germany exhibit relatively
large differences. Despite the fact that the Lowest
activity rates are to be found in the Netherlands
(which may at least partly be due to statistical and
data problems), in general the highest rates are to be
found in the more developed, agglomerated and urbanized
high income regions whereas the Llowest rates are
reported for the less developed regions especially in
the South. Employment disparities seem to have become
Larger inside the Community.

As a rule, employment disparities are smaller than
income disparities. This fact is partly to be explained
by the differences in employment opportunities: even
with equal income per employed person, the income per
inhabitant will be lower, the Lower the activity rate
in a region. Regional income differences can,
therefore, also be interpreted as a sort of ‘'double"
indicator: They reflect both the effects of differences
in pay or in productivity per employed person, and also
of differences in Labour force participation rates.

(c) A Final Remark

It is 1important to note that regional disparities
within any one of the nine member states and within the
Community do not run parallel. Accordingly, the
disparities within the EC as a whole are larger than
those within any individual member state. Some of the
least developed regions in a richer member state show a
higher Level of development than Community average
regions, and they are always clearly better off when
compared with the least developed regions in a poorer
member country. Thus, the minimum RPC in Germany is
more than twice as high as the Lowest RPC in Italy, and
the Lowest regional activity rate in the United Kingdom
is as high as the highest activity rate in Italy.

To a certain extent, these remarkably lLarge disparities
may be due to statistical problems arising as a conse-
quence of the definitions of the dindicators wused not
always being fully comparable. But even if the
statistical distortions were known exactly, the size of
the remaining disparities would still justify public
concarn inside a Community that considers convergence
to be a desirable goal. Whatever the Community intends
to do 1in order to realize a more or Less ambitious
reduction in disparities, it is necessary to have suf-
ficient knowledge of the causes of regional
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differences. Any successful regional development stra-
tegy presupposes a well founded regional development
theory. It seems appropriate, therefore, to undertake a
brief survey of the existing regional development theo-
ries in general and their conclusions regarding the
possible contribution of infrastructure in particular.

II1.4. ANALYSIS OF THE CAUSES OF REGIONAL DISPARITIES

The theoretical analysis regarding the causes of regio-
nal disparities was mostly concerned with growth dispa-
rities. In this context, growth is taken as the rate of
increase of real output per capita. We feel it is
important to note that there may be disparities which
are caused by factors that are not covered by the usual
theoretical analysis.

If one analyses the causes for regional growth dispari-
ties, several factors may be at work, such as immobili-
ty of factors of production, economic structure,
natural and geographical <c¢ircumstances, demographic
reasons, institutional and political structure.

There are several different theoretical approaches
which can be used to explain differences in regional
growth rates:

(1) the neo-classical approach,

(2) the export-base approach,

(3) the polarization hypothesis approach,

(4) the social overhead capital approach, and
(5) the meso-structure approach.

As each of these theories of regional growth presents
the policy maker with a different explanation of regio-
nal growth disparities, we will briefly discuss their
basic elements and their conclusions which can be drawn
from these approaches.
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(a) The Neo-Classical Approach

Whilst neo-classical theory is supply-orientated, Key-
nesian growth theories, such as the Harrod=Domar
models, are demand-orientated.

The basis of the neo-classical models of growth is the
aggregate production function. In this theory, the
output of an economy depends wupon its productive
capacity, which is determined by the supply of factor
inputs. Two special features of neo-classical theories
are:

(1) factors of production are assumed to be substi-
tutable and
(2) factor prices are perfectly flexible.

The result is that no production factor can remain idle
for very long. If such a factor is (temporarily) unem-
ptoyed, this Wwill cause a pricefall of that factor and
hence both, a rise in quantity of the factor demanded
and a fall in quantity of the factor supplied will be
the result.

The rate of growth is determined by three elements:

(1) capital accumulation,
(2) an increase in lLabour supply and
(3) technical progress.

Technical progress, besides capital and Labour, repre-
sents a separate element in the production function:

Q = F(C,L,T)
where: Q = output,
C = capital,
L = Labour and
T = technical progress.

By converting this equation into a regional one, we may
write:



INFRASTRUCTURE STUDY GROUP FINAL REPORT 53

Qi = Fi (C,L,T)

where i stands for region i.

According to neo-classical theory, regional differences
in the growth of output per worker are explained by
regional differences in the rate of technical progress
and/or in the rate of increase of capital per worker,
The growth of capital and labour depends on intra-regi-
onal as well as on interregional movements. It seems a
reasonable assumption that capital is more mobile than
Labour and, given this, neo-classical theory predicts
that capital will flow faster into the Low-wage regions
than Labour will flow out of such regions into
high-wage regions. The influence of technical progress
on this process 1is very difficult to assess. To the
extent that technical progress is "embodied" 1in new
capital equipment and plants, the rate of progress will
be a function of the rate of new investment.

A more realistic version of the neo-classical model
assumes that regions produce not just one, but many,
commodities. In this version growth of output can be
achieved through intersectoral shifts of productive
factors as well as through interregional ones. A speci-
al variant of neo-classical theory is the theory of
international and interregional trade developed by
Heckscher and Ohlin. Starting from the assumption that
both lLabour and capital are 1immobile at Least among
nations, they concluded that the differences in resour-
ce endowment determine the comparative advantage of a
national or regional economy. This basic idea that
specific factors of production cause differences in
regional development still seems relevant in explaining
regional disparities.

The relevance of neo-classical growth theory for the
analysis of the 1impact of infrastructure on regional
development is fairly limited. Important parameters in
the neo-classical approach, such as labour productivity
and technical progress may, however, play a part as
changes in infrastructure will normally affect these
parameters either directly or indirectly. This
framework offers an analysis of the influence of market
forces, and a description of the mechanism of regional
development rather than an explanation.
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(b) The Export-Base Approach

Export-base theory rests on the observation, made pri-
marily by economic historians, that economic growth
tended to be attracted by the export of staple products
to metropolitan markets. The central proposition of the
model is that the 1initial stimulant for a regions's
economic development <can be traced back to the
exploitation of dts natural resource endowment. The
geographical distribution of natural resources may,
therefore, help to explain why different regions grow
at different rates.

Within national boundaries, regions can trade free of
trade restrictions. Therefore, we may use the theory of
comparative advantage to explain regional export
specialization. According to the Heckscher-0hlin Theo~-
rem, regions will specialize in the production of those
commodities, which intensively use their relatively
abundant factor(s) of production. Once specialization
is established, the role of external demand for the
output of a region becomes obvious. Via multiplier
processes, total income in a ragion will increase more
than the income from exports. Regions with a strong
export orientation and high multipliers will be much
more sensitive to the impact of an initial stimulant
than those with Low multipliers. Other export base
multipliers being generated are the employment and the
investment multipliers. Thus wWwith the increase in the
export base - a concept denoting all exportable
commodities and services of a region - begins a multi-
plier process in which the multiplier is equal to the
total regional output divided by total exports.

However, the orginal export activity for some reasons
may not continue to growth, possibly because preferen-
ces 1in world demand may change. Provided factor prices
are flexible and factors are sufficiently mobile bet-
ween industries, the Law of comparative advantage sug-
gests the region affected will have a chance to survive
through reallocation of productive factors to the
production of more viable export commodities. Structu-
ral change, therefore, becomes an important aspect of
regional growth.

Export-base theory has provided valuable insights into
the operation of the growth process and has an advanta-
ge over neo-classical theory in that it includes the
role of demand factors. However, it is difficult to
identify precisely which activity forms the export base
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as many enterprises serve both the export and the Llocal
markets. Furthermore, the theory offers no systematic
explanation of the demand determinants for export com-
modities of a region, without which it is impossible to
predict regional growth differences.

The relationship between 1infrastructure and regional
development is not made explicit in the export-base
theory, although one might argue that better
infrastructure may lead to a higher comparative advan-
tage for the region concerned, and thereby strenghten
its export position.

(c) Theories Based on the Polarization Hypothesis

The various theories based on the polarization idea are
comprised more of a <collection of concepts than the
framework of a theory. These theories are more
concerned with the study of the reinforcement or reduc-
tion of growth disparities between regions than with
the origin of these disparities. However, the question
"How do these disparities emerge?" is at least as
important to the policy-maker as is the question of
"How are they reduced or reinforced?".

Polarization theories are based on the assumption that
economic development, once triggered by an idinitial
driving force, tend to be a cumulative process. How
strong such a trigger is, what kind of trigger it is
and where 1t occurs may be a very important question.
To the policy-maker who is dealing with growth
disparities, the cumulative causation process will be
more important. This process may be explained by the
presence of internal and external economies of scale.
At Least in the early stages of growth there are
substantial cumulative, self-multiplying forces at
work. At a Llater stage, the growth rate will slow down
as diseconomies begin to appear.

The roots of these theories Llie in the work of Perroux,
Myrdal and Hirschman. The growth pole theory is based
on the work of Perroux, amongst others. Myrdal called
the polarizing effects '"backwash effects'". Hirschman
discussed a strategy of economic development which
partly uses the polarization argument.
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According to Perroux, space is a set of relationships
that define an object. As there are many systems of
relationships, there are many different topological
spaces for every object. The growth pole concept is the
logical derivation of one such Perrouxian type of
abstract space. Perroux made a distinction between
geographical space and economic space, the Later being
defined 1in terms of the transactions and economic Llin-
kages between firms and consumers in an economy. Many
activities are neither equally dispersed nor are they
homogeneous in economic space, they are polarized.
Thus, a "pole" simply means a concentration of elements
in an abstract space. Every economic activity has
consequences for the use of geographical space. It s,
however, not necessarily true that polarization in
economic space runs parallel with polarization in
geographical space. In more recent Literature about the
growth pole concept, much emphasis is also placed on
the scale advantages of industrial growth centres lLoca-
ted in a particular geographical space.

The concept of a growth pole becomes c¢learer if one
introduces the "propulsive unit", which is the driving
force that might generate other (economic¢c) activities.
This propulsive wunit might be an industry, a group of
industries, an 1infrastructure investment, etc. The
assumption is that the benefits of the induced economic
expansion 1in the zones of influence surrounding each
centre will offset the disadvantages of the tendency
for economic activities to be attracted from the peri-
pheral zones to the central ones. Once this initial
stimulus has taken place and the new industry 1is
established, the process of cumulative causation
starts.

It 1is important to note that after some time these
propulsive units may become sterila due to Llack of
innovative power. This may cause the decline of the
region if another propulsive unit is not established in
time.

Myrdal called these centrifugal benefical effects in
the Less developed regions, caused by interaction with
the region where the propulsive wunit 1is established,
"spread effects". On the other hand, "backwash effects”
are the detrimental centripetal effects suffered by the
less developed regions as a result of the same
interaction, such as the migration of skilled Llabour.
Myrdal disputes the effectiveness of the spread
effects. He argues that the market mechanism does not
inevitably produce stronger spread effects than
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backwash effects. It is his thesis that regional ine-
qualities are caused by the play of the market forces.

A crucial component of Hirschman's theory of develop-
ment is the recognition of dinterdependence Linkages
(input-output) between industries and the emphasis on
their significance for the process of induced economic
growth. His '"master industries", characterized by the
fact that the degree of complementarity between these
industries 1is stronger than between others, appear to
have much in common with the propulsive industries, or
"industries <c¢lefs" by Perroux. The master industries
tend to have Llarge forward and backward Linkage
effects.

(d) The Social Overhead Capital Approach

Hirschman believes as does Perroux in the inexorability
of polarized development. But he disagrees with Per-
roux, in that he believes that the best way to reduce
the negative effects of geographical polarization is
not by setting up compensating poles. Rather, he main-
tains, it is better to

(1) foster the growth of the existing poles in the
hope that they will eventually "filter down",
and

(2) increase the attractiveness of the lLess develo-
ped regions 1in order to 1increase their own
growth posibilities.

In addition to that and in contrast to the neo-classi-
cal theories of economic growth which neglect the
public sector (i.e. the influence of public investment
and 1its spatial distribution), Hirschman puts much
emphasis on specific characteristics of public dinfra-
structure investments, which he calls Social Overhead
Capital (SOC) as opposed to the Directly Productive
Activities (DPA). The main characteristics of SOC which
he defines as comprising those basic services without
which primary, secondary, and tertiary productive
activities cannot function, are the following ones:
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(1> soCc facilitates the <carrying out of a great
variety of private economic activities,

(2) SOC is provided for free of charge or at rates
regulated by public agencies,

(3) SOC services cannot be imported, but are embo-
died in the regional SOC stock,

(4) the material investment capital which provides
these basic services is characterized by "lum-
piness", i.e. technical 1indivisibilities in
production , and

(5) SO0C has a high capital-intensity and relatively
Low capital=-productivity.

Rodenstein-Rodan distinguished between four different
types of indivisibilities of SOC:

(1) indivisibility by time,

(2) an indivisible Lifecycle which implies a mini-
mum push of investment,

(3) a minimum push of a bundle of different types
of SOC and

(4) a relatively long construction phase.

Cootner completed Rosenstein-Rodan's criteria by adding
a relatively long period of utilization.

ALL these properties of SOC are relevant for the DPA as
they explain how bottlenecks and/or excess capacities
could exist and/or originate. They make it impossible
or possible only at a high cost to adapt the SOC capa-
cities to the growing or changing demand for those
services. As a result, two strategies are possible: to
create excess capacities as an incentive for economic
growth, or to tolerate bottlenecks and to invest the
unused resources for other purposes whilst awaiting a
sufficiently strong pressure of demand, which would
Later enforce the provision of the required SOC capaci-
ties. In both strategies the public sector is of a
great importance: it favours regional development
either via a "pull'"-effect through the excess supply of
SOC capacities, or via a '"push"-effect through SOC
bottlenecks. Regional development strategies which do



INFRASTRUCTURE STUDY GROUP FINAL REPORT 59

not take account of this interplay of pull- or
push-effects risk being inefficient and causing additi-
onal regional disparities.

Hirschman's approach in particular is very important to
our Study, as it emphasizes the intricate relationship
between entrepreneurial activities and the conditions
for implementing such activities. This complementarity
between regional economic growth and infrastructure is
also a basic ingredient of the approach adopted in our
Study. It may also serve to obtain a better insight
into the phenomenon of (un-)balanced regional growth.

(e) The Meso-Structure Approach

This approach has been developed primarily by Stuart
Holland, who has emphasized that indirect public inter-
vention (subsidies, provision of facilities) is highly
ineffective 1in promoting regional development. The
reason for the failure of such indirect regional poli-
cies is the emergence of the meso-economic sector 1in
the form of Leading enterprises, multi-regional and
multi-national firms. The meso-economic sector Leads to
a rigidity of prices and wages as all smaller firms
have to adjust themselves to the leaders. In Holland's
view neo-classical analysis fails to provide a good
explanation of the- - investment and location decisions
due to its one-sided focus on the micro-economic deci-
sions of competitive firms while Leaving aside the
impacts of the meso-structure.

The meso-structure has a great economic power and 1is
less sensitive to indirect stimuli, with the result
that public policies have only a marginal impact.

In addition, the strong and widespread power of trade
unions in a country tends to lead to a factor price
equalization for Labour, such that there is no reason
to invest in lagging regions. The peripheral Llocations
are not characterized by lLower wages, and there is,
therefore, no comparative advantage of peripheral regi-
ons. Such advantages can only be gained by transferring
production to less developed countries.
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In so far the entrepreneurs are prepared to invest in
lagging regions in their country, they will choose
those Locations with the highest growth potential (with
all negative consequences of the growth —centre
phenomena; see above). In Stuart Holland's view it s
considerably more effective to give direct incentives
via the centralized planning of investment and location
decisions.

It should be noted that this approach places more
emphasis on the reasons why public policies may be
ineffective rather than on the real causes of
disparities. The plea for centralized planning neglects
in particular the numerous causes of inefficiencies in
the public sector such as the structure of the politi-
cal decision-making process, motivation of politicians
and bureaucrats, and time-lags.

II1.5. CONCLUSIONS FOR A REGIONAL DEVELOPMENT
STRATEGY AND THE ROLE OF INFRASTRUCTURE

From this summary of the basic elements of some impor-
tant regional development theories, the following con-
clusions can be drawn:

(1) Neo-classical theory appears to be relevant in
explaining market determined growth processes

relying on the concept of optimal
factorcombinations, such as labour and private
capital, in a production function. The

Heckscher-Ohlin approach to interregional and
international trade on the other hand points to
the importance of special resource endowments
and their immobility.

(2) The export base theory focusses on the factors
which cause a regional economy to grow in res-=
ponse to the demand for exports from other
regions, and it highlights the 1importance of
both sectoral structure and sectoral change.

(3) The polarization and growth pole theories
emphasize agglomeration and scale -economies
which are <closely Llinked to indivisibilities,
and stress the importance of spatial spread and
backwash effects in regional development.
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(4) The meso-structure approach takes account of
the growing importance of lLeading multiregional
and multinational enterprises and the dangers
of wage equalization policies. It also explains
why a policy which only relies on influencing
private investment fails to be successful under
these conditions.

(5) The Hirschman/Rosenstein-Rodan concept of soci-
al overhead <capital appears to be a useful
starting point for defining infrastructure and
for evaluating 1its role in regional develop-
ment.

Each one of these theories appears to be orientated
towards explaining a particular set of the regional
development phenomena, but none is capable of covering
all the relevant features. They are, therefore, more
complementary than rival. This suggests that a satis-
factory theory of regional development must be based on
a combination of these basic ideas in order to obtain a
successful regional development strategy.

This 1is particularly important for social overhead
capital or infrastructure. As infrastructure 1is only
one aspect of the general problem, it is not possible
to assess the contribution of infrastructure to regio-
nal development if infrastructure is separated out and
dealt with in isolation. The role of dinfrastructure
within a successful regional development strategy can,
therefore, only be determined if the interrelationships
between infrastructure and the other determinants of
regional development are taken into account.

In the next chapter, the regional development potential
approach is presented as a combination and extension of
the basic dJdeas summarized in the preceding pages. It
is shown that infrastructure is one of the main deter-
minants of regional development in the framework of
that approach. However, the conditions for the
successful wuse of infrastructure as an instrument for
development purposes must be considered carefully.
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III. THE REGIONAL DEVELOPMENT POTENTIAL APPROACH

III.1. BASIC HYPOTHESIS AND ASSUMPTIONS

The basic rationale underlying the approach adopted by
the Study Group is that regional disparities are in the
nature of a Llong-term type of problem, and not the
result of short-term cyclical fluctuations. As a conse-
quence, the emphasis both of analysis and of policy
actions must be on the supply or capacity side and not
on the demand side of a regional economy. This <can be
justified by arguing that a single region is small in
comparison with the world economy and finds itself in a
situation where world demand can be considered as given
and quasi~-infinite. The regional problem, therefore, is
to attract a sufficiently Large part of the world
demand in order to fully utilize regional production
potential. This demand-attraction has to be achieved in
a highly competetive environment as the regions are
more "open" than national economies, and are more
intensively engaged in the interregional and internati-
onal division of Llabour.

This approach implies two types of questions which
require further consideration:

(1) What determines the regional development
potential (RDP), and thus "Limits" the
regional potential per capita income or emp-
Loyment?

(2) What determines the relative competitiveness
of a region, its demand attraction capability,
and through this, its rate of capacity utili-
zation?

The first question is discussed in this section III.1.
and the following section III.2., whereas section
II1.3. deals with the second problem.

RDP is a function of a special <class of resources
having common <characteristics, and this allows us to

separate them from the usual "factors of production"
such as Llabour and private capital. These "potentiality
factors" (PF) can be thought of as resources which are

fixed to a given location, consist of relatively Large
capacity "blocks", are costly to substitute if they do
not exist or if their <capacities are exhausted, and
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which provide services that can be used as inputs in a
Large number of production lLlines. Examples of these PF
are the natural resource endowment of a region, 1its
regional population, 1its geographical Location, its
settlement system or agglomeration, its sectoral struc-
ture, and, Llast but not least, its social overhead or
infrastructure capital stock. ALL these resources have
in common that they are so strongly "fixed" to a spe-
cial Llocation that they determine the regional produc-
tion possibilities.

If the capacities of these PF's are optimally combined
with the appropriate quantities and qualities of the
mobile factors of production such as highly qualified
Labour, managerial and entrepreneurial abilities and
private capital, a region <can make full use of its
development potential. In this sense, the PF endowment
"Limits" regional development. Thus, RDP can be defined
as being equivalent to that income per capita or per
employed person, that income "density" (i.e. the spati-
al concentration of income) or that employment which
could be attained if the PF-capacities were to be opti-
mally combined with mobile factors of production.

The different PF-types can be explained as follows:

(1) The natural resource endowment of a region, under-
stood in its broadest sense. Regions possessing
relatively Large amounts of these resources can
profitably specialize along Heckscher=-0hlin Lines
whereas those regions which are not so well endowed
have to bear additional costs when trying to compe-
te with them.

(2) The regional population, and jts age and sex struc-
ture as the basis of the regional Labour force
potential. Population can be considered as provi-
ding the "natural'" Labour base for productive acti-
vities, whereas investment in education, training
and Learning by experience increase lLabour produc-
tivity. Whilst "natural" Llabour is relatively immo-
bile and 1indivisible, investment in private human
capital increases mobility. This also accounts for
segmentation 1in the Llabour market Wwith respect to
both geographical Location and occupational catego-
ries.
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(3)

(4)

(5)

The geographical location of a region. The higher
the accessibility of the region concerned (the
supply side) with respect to those regions to which
commodities, services and information must be
transported (the demand side), the fewer are the
resources which must be spent in overcoming distan-
ce frictions and in covering communication costs.
The result dis that market prices per destination
(cif) for the competing region are given, with the
result that the regional export price (fob) is
correspondingly Lower the more peripheral the regi-
on's location.

The size and structure of the settlement system
within a region and the position of a region in the
worldwide or European settlement system.
Agglomeration provides particular economies of
scale which range from Large and differentiated
Labour markets, higher consumer densities, and the
supply of intermediate private and public services
to an intensive general information/communication
environment. Up to a certain optimal Llevel, regions
with a higher degree of agglomeration can yield
higher returns per unit of private factors of
production. However, above a <certain critical
Level, the degree of agglomeration can Llead to a
situation in which regional development is hindered
more than helped. In this case external economies
are transformed into external diseconomies, thereby
diverting new industries, factors of production and
private households to other areas.

The sectoral structure of a region's economy. There
is conclusive evidence that the percentage shares
of agriculture, industry and service activities,
either in value added or employment terms, follow a
certain pattern depending on either the Level of
development or that of per capita income. The share
of agriculture decreases with an increasing level
of development, industry's share first increases,
reaches a maximum and then decreases whilst the
tertiary sector (including government) first decre-
ases, reaches a minimum and then increases. U[Fels,
Schatz, Wolter, Biehl, Hussmann, Schnyderl. Thus,
if a region has a favourable sectoral structure, it
can profit not only from economies of scale 1inter-
nal to firms but also from those internal to
branches and sectors. However, both a region domi-
nated by agriculture and whose growth prospects
depend on industrialization, and a highly
industrialized region experiencing industrial dec-
line and forced to reorient 1its structure more
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(6)

toward service activities, must incure high costs

in order to change their obsolete sectoral structu-
re.

The capital stock of a region. The term capital s
often used in a very broad sense which may obscure
its true multidimensional meaning. In the first
instance, it is necessary to recognize the distinc-
tion between material and non-material or human
capital. Material capital is the actual physical
equipment, e. g. a factory, a bank or an electrici-
ty supply network. Non-material capital comprises
elements such as knowledge, information,
planning/organizing capabilities, education and
skill acquisition through training and experience.
In addition to this basic division between materijal
and non-material, capital categories also differ in
other 1important respects. Private cars, houses and
machinery have characteristics which are distinct
from those of other capital categories such as
transportation networks, water supply systems or
hospitals. The <categories of capital goods of the
first kind are normally considered to be a part of
the private capital stock while those of the second
type are generally regarded as social overhead
capital or dinfrastructure. Both these types of
capital normally are the outcome of investing
public and private savings. However, if the savings
are used to create private capital elements of the
kind mentioned above, they will Lose relatively
Littlte of their mobility, divisibility, and substi-
tutability compared with being invested 1in the
provision of infrastructure, which often have Llarge
capacities, a lLong Llifecycle and which cannot easi-
ly be replaced. Whereas private savings can also be
invested 1in the production of almost all goods and
services, and hence are highly polyvalent, the
resulting private capital elements are wusually
highly specialized, and, therefore, monovalent. By
contrast, most infrastructure <categories retain
much more of this characteristic of polyvalence.

This is also true for non-material capital. A fun-
damental distinction 1is the one between basic
research, which is very close in nature to material
infrastructure on the one hand, and labour qualifi-
cations acquired through training and experience,
which are more akin to private material capital.
This arises because, in the latter case, the bene-
fits can be dinternalized to the advantage of the
individual worker, whereas in the former the bene-
fits can spill over to other people, or even to
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society as a whole. Thus, it appears to be useful
to consider capital, despite its multi-dimensional
nature, as being comprised of two fundamental cate-
gories: infrastructure, which includes public
material and non-material capital, and private
capital, again both material and non-material. 1In
the Long run it is only the infrastructure part of
the total capital stock that can be regarded as a
true potentiality factor.

The particular importance of public capital ele-
ments such as transportation infrastructure has
been stressed as opportunity for productive public
activity since the time of Mercantilism. However,
other types of social overhead capital are equally
important: the education and research system as the
source of human capital, health service as a means
of preventing or reducing losses of human Llabour
and skills due to the morbidity or mortality, the
agglomeration-supporting types of canalization,
energy supply, sewage systems etc. Here again,
regions wWwith an extensive and well structured
infrastructure network have higher productivity per
unit of factor combinations of private capital and
private qualified Labour, whilst those regions
Lacking these infrastructure facilities have to use
current resources in order to establish them.

The basic hypothesis of the PF approach is that there
is a specific class of resources exhibiting common
characteristics that effectively determine RDP. Knowing
the endowment Wwith these resources allows one to quan-
tify potential income and employment, evaluate the
chances for regional development and assess the possi-
ble returns from regional policy measures.

These common features of PF are immobility, indivisibi-
lity, non-substitutability and polyvalence.

(1) Immobility, as already explained, refers to the
geographical location of a PF. The 1importance of
immobility stems from the fact that an immobile PF
represents a bundle of services which can be used
in general at Low <costs of accessibility or
communication at the respective location. The more
distant the user, the higher the cost of informati-
on, of transportation and/or access. Immobility can
exist both for production and consumption. It is
possible that a PF has immobility in production,
but mobility 1din consumption as it is the case in
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(2)

(3)

(4)

television or radio broadcasting, where the "servi-
ces" can be "sent" to many consumer lLocations insi-
de the area covered by the transmitting station.

Indivisibility, too, applies both to production and
consumption. The benefits of a '"good" and the

disadvantages of a '"bad" Llocation for example
affect the entire population, all producers and all
consumers of a region. Like immobility,

indivisibility can vary from Low to high. Potentia-
Lity factors 1in general have relatively high
degrees of indivisibility, although the
indivisibility of lLocation is higher compared with
the indivisibility of e.g. a road network or educa-
tional infrastructure. In the case of
indivisibility 1in production, the notion refers to
the "lumpiness" of a PF, whereas indivisibility in
consumption refers to the concept of jointness in
supply meaning that any additional user, be it a
producer or a consumer, does not reduce the
quantity and quality available to other users.
Nevertheless, with increasing rates of utilization,
congestion may arise and decrease the possibility
of jointness in use.

Non-Substitutability or Limitationality refer to
the cost of replacing a not available PF by another
PF or by private factors of production. Again, in
general the degree of non-substitutability between
the potentiality factors ranges from very high in
the case of e.g. the natural resource endowment of
a region through relatively high in case of geogra-
phical Location and settlement structure wupto
intermediate levels in the case of infrastructure.
In effect, dinfrastructure <can be regarded as a
substitute created artificially for natural PF's
which Lack or are of Llow quality in a region. This
can be jllustrated by reference to a peripheral
region which can improve accessibility despite its
bad "natural" Llocation, through the provision of a
high quality transportation network.

Polyvalence in contrast to monovalence reflects the
degree to which PF services can be used as inputs
into a lLarge number of production and consumption
processes. The higher a number of "uses" to which
the service can be put, the greater is the polyva-
Lence of the PF providing that service. According-
ly, the degree of polyvalence of a PF is a function
of a number of possible uses of the service provi-
ded for by that factor. This can be illustrated by
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reference to a region with an "optimal" settlement
structure which provides the necessary basis for
the production of a wide range of goods and servi-
ces. The settlement structure can, therefore, be
regarded as exhibiting a high degree of polyvalence
as no or only Llimited restructuring will be
necessary 1in order to allow a region to produce
additional goods and services or to replace obsole-
te ones by new ones.

In summary, the four characteristics immobility, indi-
visibility, Ulimitationality, and polyvalence can be
used in order to distinguish PF from other resources.
These other resources or "production factors" in the
traditional meaning are those which are highly mobile,
divisible, substitutable and monovalent (ji.e. speciali-
zed) such as invested private capital or qualified
Labour. Because these latter characteristics represent
properties of "private" goods and are, therefore,
necessary prerequisits for allocating resources by
markets, they <can be subsumed wunder the notion of
"privateness". The opposite characteristics immobility,
indivisibility non-substitutability and polyvalence
determine the "publicness'"-properties which cause
partial or total market failure. The total set of
resources then forms .a resource continuum which ranges
from the polar case of full publicness to full private-
ness.

It has to be noted that the four pairs of
privateness/publicness characteristics are not
necessarily Linked with eachother to the extent that
e.g. savings may exhibit high mobility, divisibility
and substitutability on the one hand, but high polyva-
Lence on the other. Road transportation infrastructure
may have relatively high degrees of immobility and
indivisibility, but only intermediate degrees of sub-
stitutability due to the fact that there are
substitutes Like rail, water and air transportation.
Yet, all kinds of transportation dinfrastructure taken
together may be very difficult to replace by e.g. edu-
cational or energy infrastructure. The intensity of the
privateness or publicness properties, therefore,
depends on what level of analysis is chosen. In additi-
on, it also depends on the time horizon selected for
the analysis. In the short run, i.e. for cyclical and
demand management policy purposes, even the private
capital stock may exhibit a relatively high degree of
immobility and non-substitutionality, given the fact
that the existing capital stock <can only be changed
with the aid of new investments. In the lLong run, this
is possible to the effect that the private capital
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stock Loses its <character as a determinant of RDP.
Location and agglomeration, on the other hand, are
resources which do not lose their publicness properties
with dincreasing time. On a long-term perspective, the
above mentioned PF from natural resource endowment upto
infrastructure represent potentiality factors which are
relevant for regional development.

As already mentioned, the differentiation between
publicness and privateness of resources is reflected in
cost-differences. The more immobile, indivisible,
non-substitutable and polyvalent a resource, the higher
the costs involved in creating potentiality factors in
a region where they do not yet exist or where the
existing PF capacity is already fully utilized. Immobi-
Lity can be considered to be measurable in terms of
accessibility or communication costs, indivisibility in
terms of separation costs, Limitationality in terms of
substitution costs and polyvalence in terms of specia-
Lization costs.

Regions which from a long term point of view are not
well equipped with PF will be faced with relatively
high costs if they try to provide either those
resources which are lacking or services they offer.
However, particularly as a result of the mobility of
private factors of production such as savings and
highly skilled people, the market prices for these
privateness resources and thus the dincome of these
private factors do not depend so much on regional
supply and demand, but rather on national or even
international <conditions. The possibility of having
specific regional resource prices therefore partly
depends on their degree of publicness, and particultarly
on the immobility of the resource in question. Resour-
ces with a high degree of "privateness'" can be
attracted 1into a region or drawn away from any region
or area simply by paying a slightly higher factor remu-
neration or price. The higher the degree of immobility,
the greater the possible deviations of regional from
national or international prices.

However, there is an important qualification to the
argument that the more well endowed a region is with
PF, the greater 1its <cost-decreasing effect will be,
and, therefore, the lower the price for the services
provided by that factor. For example, if the central
government of a country introduces a uniform pricing
system for transportation services or energy supply,
any benefit which may arise from a better endowment
with these resources will be distributed throughout the
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economy, and will not only benefit the region
concerned. If differential pricing policies are applied
which explicitly favour highly agglomerated regions at
the expense of other regions, the result will be even
worse. The improved resource endowment of a developing
region with water, gas or electricity supply, for exam-
ple, wWwill not result in sufficiently lLower regional
prices.

To indicate the degree of publicness, the criteria
immobility, indivisibility, Limjtationality and
polyvalence have been wused. An additional criterion
which brings the notion of publicness into sharper
focus is that of non-excludability. Non-excludability
is a standard element in the theory of public goods.
Specifically, non-excludability can arise, due to the
nature of the good itself, either because a feasible
exclusion technology does not exist or, 1if such a
technology does exist, it is too expensive to apply. In
both cases, the market will fail to assign property
rights for the exclusive use of the private consumption
benefits rendered by the service. That is to say there
is "market failure", and such goods can only be public-
ly provided. This is also relevant for the provision of
infrastructure, the <characteristics of which are such
that in many instances a feasible or lLow cost exclusion
technology does not exist.

But there is also a case against the use of exclusion
technologies even where they are feasible. If the
possible gain in efficiency is smaller than the Loss in
distributive equity, it would not be worthwhile apply-
ing the feasible exclusion technology. This is certain-
Ly a bold theoretical statement because it implies a
well defined social welfare function which allows us to
evaluate the utilities and disutilities involved. 1In
practice, such decisions are sometimes taken when, for
example, prices of public transportation services,
educational facilities and cultural events are delibe-
rately fixed below the equilibrium price, even at zero
price, in order to subsidize lLow income groups.

It remains to take into consideration the second ele-
ment that helps to separate potentiality from other
factors, the time horizon. This will be done in the
next section in the context of discussing the bottle-
neck properties of PF.
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I11.2. POTENTIALITY RESOURCES AS BOTTLENECK FACTORS

Given their high degree of publicness, PF are not pro-
vided for in sufficient quantity and quality by the
market. It 1is, therefore, up to regional policy to
ensure a satisfactory Llevel, quality and mix of those
resources. As Long as there exist sufficient unused
capacities of PF, regional development is not restric-
ted. But it may be that some PF-capacities in a region
do not exist at all or are already fully wutilized to
the effect that regional development is hindered or
even stopped. In this case, it is important to identify
that resource which is in minimum supply and constitu-
tes a bottleneck factor. This approach recognizes that
other potentiality factors which have sufficiently
Large wunused capacity will not need to be expanded at
the same time as the resource which constitutes the
bottleneck.

In the short run, factors such as the regional stock of
private capital can Limit the production, and, therefo-
re, the supply possibilities of a region or a country.
For short-term demand management purposes it is appro-
priate to <consider the private capital stock as some
sort of bottleneck factor, as it is the most scarce,
and in the suwort-term rarely a modifiable resource
category as long as labour can be imported relatively
easily. However, in a country where the labour market
is relatively "closed"”, by virtue of factors such as a
rigid immigration policy, the labour force potential
represented by the resident population <can also be
considered to be such a short-term bottleneck factor.

In general, it can be argued that the longer the time
horizon, the more the private capital stock and a given
employed Labour force will Lose its bottleneck
property. The reason for this is that a fixed private
capital stock can be changed through capital deprecia-
tion, obsolescence and new investment, whilst a given
active population can change through variations in the
sex and age specific, or Labour market, participation
rates, or through other means such as "investment" in
private human capital. In the medium-term, therefore,
private capital assets and employment are not perma-
nently fixed 1in either quantitative or qualitative
terms and accordingly no longer constitute bottleneck
factors. For this extended time horizon, other resour-
ces such as infrastructure, agglomeration or sectoral
structure will not represent potential bottleneck
factors. In the very long run, the only Llimiting factor
may be the capacity of natural resources, particularly
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the environment and the 1innovative capability as
long-term public human capital.

Although Llimitationality is a characteristic of poten-
tiality factors, substitution effects between them are
not completely excluded. For example, the economic
distance of a peripherally located region can be redu-
ced with the aid of investment in communication infra-
structure Linking this region to the dominant centres
of economic activity. However, if general tax receipts
are wused to subsidize underground transportation sche-
mes in centrally-located Large <cities, it is Likely
that the agglomeration effect and the attracting power
of these cities will be increased, relative to that of
a peripheral region. But, 1if environmental capacity
Limits industrial expansion (by increasing the costs
involved), <changing the sectoral structure towards a
Larger share service activities will create opportuni-
ties for further growth. Since these substitution
processes are time consuming, such possibilities may be
Large or small depending on the given time horizon. In
the extreme case, a single resource category can be the
dominant bottleneck factor both in the short and the
long run, as only by expanding its capacity will fur-
ther growth be possible. Whether this would also be an
efficient strategy depends on whether the opportunity
costs of the mobile resources required are higher or
Lower than the gain from further growth.

In investigating possible strategies, one <can also
identify those regions which exhibit similar
characteristics such as a dominant agriculture sector
or a high degree of agglomeration. These characteri-
stics can, therefore, be used as the basis of a simple
cluster analysis intended to identify relatively
homogeneous groups of regions. By employing this kind
of analysis it becomes possible to identify those
potentiality factors which would make the greatest
contribution to the development of specific types of
regions. This would enable a set of criteria for prio-
rities in public dintervention to be established, not
only at the level of individual regions as discussed
previously, but also at the Level of groups showing
similar characteristics.

If the notion of bottleneck is defined in such a com-
prehensive way, each PF represents a potential bottle-
neck category. It then depends upon the time horizon of
the analysis as to which resources can be identified as
PF in general, and which one among them is the actual
bottleneck factor in a given region at a particular
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time. If an appropriate methodology for identifying
bottlenecks 1in this widest sense would be available,
regional policy making could be significantly improved.
Such an attempt will be made by the Study Group by
adopting the PF approach presented here, and by apply-
ing it to the data <collected on regional resource
endowments and development indicators. It also implies
the use of a particular measurement tool, the
"quasi-production function", which will be explained
Later in the text. The basic approach 1is to quantify
the contribution of infrastructure as one important PF
by comparing the actual income of a region with its
potential one, as estimated with an appropriate type of
production function.

III.3. FACTORS DETERMINING RELATIVE COMPETITIVENESS

Income and employment obviously cannot be <created
without "private" factors of production where private
is wused to designate the opposite of "public" in the
theoretical sense outlined above. If RDP is measured in
terms of potential per capita income, actual per capita
income can only be raised to 1its potential Level if
regionally fixed public resources are combined with the
optimal amount of private factors of production. Whilst
it 1is possible to measure potential per capita income
with the aid of information on public resources, it is
not possible to produce an actual per capita income
equally high without private resources. We, therefore,
must now turn to the second one of the two questions
raised in the opening paragraph of section III.1.: what
determines the relative competitiveness of a region,
its demand attraction capability, and through this, its
rate of capacity utilization?

One implication of the RDP approach is that actual
income is a function of the relative rate of capacity
utilization, which itself is a function of the relative
competitiveness of a region. There is ample evidence
that resource endowments in the European regions differ
to a large extent. As a result, even if rates of capa-
city wutilization were the same in all regions, actual
per capita income differences would remain in
proportion to differences in RDP. However, as differen-
ces in utilization rates do exist, as our brief analy-
sis of interregional employment disparities has shown,
actual per capita incomes differ by more than potential
ones.
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The most plausible explanation for this appears to be
in part the segmentation of the Labour market discussed
previously, and in part the effects of wage bargaining
strategies between entrepreneurial associations and
trade unions. Wages for workers highly endowed with
private human capital are more or Less equal within a
national economy, and, for some <categories such as
managers, possibly international. This means that these
Labour qualities <can only be wused if a region pays
market rates. If the region Lacks relevant consumer
amenities such as educational and cultural facilities
or high environmental standards, then the rate to be
paid could be even higher than the average market pri-
ce. However, since productivity per capita is lLower in
regions wWwith a lower RDP, the proprietors of "public",
and particularly immobile, resources will have to
accept rates of remuneration which are correspondingly
below their specific productivity. Under normal
circumstances, provided there is no collective wage
bargaining, we would expect the scarcity wage rates and
Land rents to be enforced by the market. In practice,
wage bargaining does exist, and is often dominated by a
trade wunion strategy intended to achieve a redistribu-
tion in favour of the low paid, and usually less quali-
fied workers. If such workers are paid high wages
relative to their productivity, the regions with a low
RDP are confronted with high costs of wage Llabour, and
hence their productivity/wage ratio is Llow. In
contrast, those regions with a high RDP having the same
Labour costs as the poorly equipped regions show a
higher productivity/wage ratio. As a result, the former
type of region experiences Llow activity rates, high
rates of unemployment and/or outmigration of Low per
capita 1income groups. In the latter type of region the
Labour force is fully employed or even over—-employed
and there is 1increased inmigration comprising higher
per capita income groups.

These developments also have repercussions on the flows
of private investment capital between the two types of
regions. In practice, it has been noted that the
relatively well endowed regions will tend to attract
both capital and qualified labour away from the
less-favoured regions due to the possibilities of
obtaining a greater return on material and human
capital and better 2amployment opportunities 1in the
former types of regions. This process is also reinfor-
ced by the existence of Llarger external economies,
particularly agglomeration economies, and a greater
degree of technological and innovative development in
the well endowed regions.
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General regional competitiveness is admittedly diffi-
cult to measure and to influence. However, to the
extent that one or more of the PF represent a true
bottleneck in a region, an appropriate policy would
require expansion of the bottleneck capacities. This is
~relatively easy in the case of infrastructure, but much
more difficult for other PF such as location or agglo-
meration. To some extent, infrastructure could even be
used as a substitute for location and agglomeration as
was discussed above. In the case of significant regio-
nal wunderdevelopment, the regional problem will not
only be of the bottleneck type, but will also be caused
by too Low a Level of resource endowment generally, and
to high a Level of regional wages. Such a situation
requires a comprehensive regional development program
which uses all types of appropriate instruments,
ranging from infrastructure investment to mobility and
training subsidies. Given the high <costs of such a
regional development strategy, the available funds must
be distributed and controlled very carefully.

IIT.4. A DIGRESSION: AGGLOMERATION ECONOMIES AND
MINIMUM CAPACITIES

Agglomeration economies generally refer to external
economies associated with size and spatial
concentration. The benefits of size and concentration
vary between the different groups 1in society. Three
types of benefits may be identified:

(1) Consumer agglomeration economies: Large concen-
trations of population can provide consumers
with a greater variety of goods and services
than smaller ones. »

(2)Y Producer agglomeration economies: intra-indu-
stry concentration and/or metropolitan Llocation
offer many advantages to firms, often resulting
in reductions in long run average costs.

(3) Social agglomeration economies: which affect
all groups in society. A well known example of
social agglomeration economies is efficiency in
public services.
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The forces of agglomeration have been widely acknowled-
ged to be of great importance in the development and
growth of metropolitan regions. In order to analyse the
contribution of scale economies in metropolitan and/or
regional growth, the producer agglomeration economies
can be disaggregated 1into three separate elements:
internal scale economies, localization economies, and
urbanization economies.

- Internal economies refer to the different
advantages, technical, managerial and
financial, which <can be realized in a firm by
expanding the scale of operations.

- Localization economies occur within an industry
through the spatial concentration of firms
operating within the same industry. The
concentration enables a single firm to reduce
the inventory levels of factors of production.

- Urbanization economies permit a firm to reduce
the "stock piles" of factors it needs to main-
tain per unit of time as a result of increases
in the total economic size at a given location.
They are similar to the Localization economies,
except that they now apply to all industries.

One of the main forces Leading to economies of scale
are indivisibilities of the production factors or pro-
cesses. These indivisibilities do not permit
proportionality to be maintained between all inputs in
the production process at all Levels of production, and
Llead to increasing returns to scale. Increasing returns
to scale imply that an increase in all inputs 1in the
same proportion Leads to a more than proportional in-
crease in output.

In terms of a cost function increasing returns to scale
Llead to decreasing production costs per unit of product
as production Levels go up, at least up to some point.

In FIGURE 1 a lLong run average cost curve (LAC) is
represented.
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FIGURE 1: Long Run Average Cost Curve

We have increasing returns to scale up to output 0A,
and constant returns to scale between OA and 0B. After
output OB decreasing returns to scale set in. Since
indivisibilities also occur to a Large extent in public
infrastructure, agglomeration economies and urbanizati-
on economies in particular can be expected here, too.
In terms of the development potentiality factors this
means that urbanization economies permit a region to
reduce the "stock piles" of development factors it
needs to maintain a certain level of development poten-
tial.

In FIGURE 2, the influence of agglomeration on the
effiency of other (potentiality) factors can be seen.

At time t we need 0C1 of potentiality factor 1 and 0A1
of potentiality factor 2 to get a development potential
DP1. C1D01 and A1B1 are needed to increase the level of
development potential to DP2.
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FIGURE 2: Influence of Agglomeration on the Efficiency
of other (Potentiality) Factors

At time t+1 we see that economies of scale have influ-
enced the efficiency of the other potentiality factors.
The efficient amounts of PF1 and PF2 to maintain a
given development potential Level are reduced and also
the increases in PF1 and PF2 required to obtain a hig-
her RDP are less than at time t.

Traditionally, economies of scale have been viewed as a
reduction 1in the Llong run average cost curve, as shown
in FIGURE 1. As has been shown by Shephard in 1951,
there is a duality between cost and production functi-
ons which allows one to replace a cost function by the
equivalent production function and vice versa. Since
the production function approach corresponds to the RDP
approach chosen here, economies of scale can also be
interpreted in terms of production functions.

There are two ways of introducing economies of scale
into production functions:

(1) to let returns to scale be reflected in a spe-
cial efficiency parameter, or
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(2) to explicitly dntroduce those resources which
determine economies of scale into the produc-
tion function.

The basic idea regarding the first approach is that
returns to scale are reflected in the efficiency para-
meters. Assuming two factors of production, capital (K)
and Llabour (L), and a homogeneous Cobb-Douglas produc-
tion function

where a is a shift parameter, Q is output and b and ¢
the efficiency parameters, returns to scale can be
defined as

h= b+ c><1,

h being the homogeneity or total scale parameter.

The intention is to explore the relationship between h
and internal/external returns to scale. Production
function analysis employing time series and cross
section data relating to infrastructure equipment in
particular regions could be an appropriate method for
estimating agglomeration effects or the effects of
other potentiality factors. A proxy variable for K,
information regarding infrastructure endowment, could
help to explain otherwise 1inexplicable differences
between regions with approximately equal private capi-
tal stock.

There naturally are some problems linked with such an
approach, for example how to separate technological
progress and economies of scale. But this is a problem
more important for time series analysis than for cross
section analysis, where the state of technology could
be considered to be given. The Limitations of this
approach are that problems of indivisibilities and
other dynamic aspects are usually ignored.
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The second possibility explicitly introduces those
resource inputs into a production function which in the
previous approach were reflected in the efficiency
parameter. Given the special importance of agglomerati-
on, this could be an appropriate agglomeration indica-
tor, although other potentiality factors do also exhi-
bit economies of scale.

Agglomeration 1is also a good example to use when dis-
cussing another important problem of regional
development, namely whether and to what extent a mini-
mum resource capacity for regional growth exists. It
seems plausible that 1if a Long term cost function of
the type presented 1in FIGURE 1 or the -equivalent
production function exist, regions already profiting
from economies of scale due to agglomeration have com-
parative, or even absolute, advantages compared with
other Less developed regions. According to the theory
of spatial market networks (Loesch) and of central
places (Christaller), there exists a minimum population
size ("threshold population” in the sense of Loesch) or
a minimum Level or rank of "centrality" (Christaller)
below which Llocal and regional production 1is not
profitable and, therefore, will not be present. The
argument 1is both that there is not enough demand in a
given Local or regional market if they are too small
and 1if significant economies of scale exist for the
respective goods and services, and that the inputs
needed for these goods services, and especially all
types of Low to highly qualified Labour, are in
insufficient or overpriced supply. Poputation can be
considered to represent a sort of "catch-all" dindicator
for the different categories of minimum size require-
ments.

Since the 1information and transportation costs (total
communication costs) are a function of distance, the
problem 1in the last resort becomes one of minimum size
in relation to space, 1i.e. spatial concentration or
density of demand and supply factors. As a consequence,
there is a sort of hierarchical organization of
production in space. Small size/low density may be
sufficient for the profitable production of some pro-
ducts and services, but not for others. The latter ones
are only to be found in larger and more agglomerated
Locations and regions. This also explains why there is
not simply one, but a multitude of optimal degrees of
agglomeration in the sense of a fully developed system
of cities, ranging from high Level <central places
through the medium level down to small village centers.
The hierarchy of the market networks can also be used
in order to delineate functional regions such as in the
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form of Labour markets. Only a central place of a suf-
ficient size and density will offer a general job sur-
plus because of the concentration of production at
these Llocations. In addition, the structure of the job
supply in these centers Wwill range from Llow to high
gualification requirements., People Living 1in the
hinterland will then be attracted by this supply of
jobs, and commute into the central place in order to
fill the vacancies., Other commuting flows will be based
on consumer and recreational trips. In combination,
these commuter flows can be used to establish functio-
nal types of regions as already explained CLcf. 1I.2.].

A more dynamic interpretation can be given to the mini-
mum size concept if it is defined in terms of a "criti-
cal minimum effort" (Harvey Leibenstein, 1957). The
idea here is that there are two opposing forces at
work, an income raising and an income depressing
effect, and that underdevelopment is characterized by
some sort of "balance'" between these two forces. The
problem of development, therefore, is that whether any
growth impulse Leads to any improvement or not depends
on the relative strength and the relative duration of
the two forces. Leibenstein's idea is similar to the
concept of Myrdal, discussed above as to the counter-
vailing forces of the positive "spread" and the negati-
ve "backwash' effect in regional growth.

The critical minimum effort argument can be combined
with the minimum capacity argument if the elements of
the lLlatter are seen as representing the conditions for
a successful growth strategy. If there are sufficient
potential capacities available when a growth process
starts, the risk that growth is stopped simply because
increasing economic activities <cause congestion or
excess utilization of existing potential is reduced.
For example, two regions with the same actual lLevel of
employment and income, but different potentiality fac-
tor endowments, the one with the better endowment also
has the better chance of reaching a Llong-term
sustainable growth. This interpretation is still 1in
line with Leibenstein's concept as he also pointed to
the importance of dindivisibilities and economies of
scale. Both approaches basically belong to the category
of wunbalanced growth theories as opposed to the more
neo-classical balanced growth ones.
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These reflections presented only a simplified picture
of reality, but nevertheless they stress the importance
of economies of scale. For example, if the dynamics of
inventions and innovations is 1introduced, it may be
that a producer will be able to retain a Low ranking
central place for his production location even if he is
exporting all over the world provided that he possesses
a technological-legal (Patent!) advantage securing him
a monopoly position on the world market. On the other
hand, the innovative potential of optimally agglomera-
ted regions in developed countries is high, given the
fact that they possess universities, research
institutes, highly qualified labour, capable entrepre-
neurs and risk-ready banks, in other words all those
factors which contribute to the successful exploitation
of inventions. Thus, it is often found that innovations
start in these regions and spread in space, although
this process takes time and is linked with communica-
tion <costs which are particularly high for small and
medium sized enterprises. This again stresses the
importance of well developed and optimally agglomerated
regional centers for the growth process.

The problem of minimum size is also relevant for infra-
structure. Normally, one would expect that a well deve-
loped and optimally agglomerated region also has good
infrastructure equipment. This allows an idintensive
process of production linkages and spatial division of
Labour inside a region. In the extreme, a peripherally
located and backward region could dispose of a
reasonably large regional center in the same way as
another more developed region. However, if the backward
region is not optimally equipped with infrastructure,
it may be that the connections with its hintertand are
poor and the intraregional division of labour is too
low, due to a bad endowment with transportation, commu-
nication, -energy, education and training infra-
structure. If 1in addition the hinterland is dominated
by agriculture or by declining old industries, economic
exchange may be more idintensive with other regional
centers in more developed countries than with its own
hinterland. The regional <capital is thus unable to
profit from an optimal intraregional division of Llabour
on the one hand, and its income and productivity levels
are correspondingly low.

Neither <can the hinterland profit from those spread
effects which would otherwise have been created. As can
be observed in developing countries, this can <cause a
typical dual economic development: intensive interna-
tional exchanges in the urban area with a relatively
high Ltevel of welfare, but poor hinterland connections
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and a drastic decline in welfare a few miles away.

The threshold size/minimum capacity problem is particu-
larly important for the network types of infrastructure
such as transport, communication and energy. The total
development potential of a region including its hinter-
Lland can only be fully realized if the region is suffi-
ciently "accessible" to -economic influences. Whilst
this is certainly not a problem of infrastructure alo-
ne, infrastructure does play a major role. bue to the
high degree of indivisibility of the network infra-
structures, a region having a large area but a small
population, for example, will appear to be either un-
derutilizing its infrastructure capacity or to be endo-
wed with excess capacities. If a road is needed to
connect a number of small villages and towns with the
regional capital, the Less populated region may have
the same network infrastructure capacity as another
richer region, if this capacity is measured in terms of
road kilometers per square kilometer for example. Hen-
ce, if the number of inhabitants or the number of road
users or automobiles 1is used as capacity utilization
indicator, it is quite clear that the Lless populated
region wWwill appear to be relatively over-supplied with
infrastructure. The minimum size of Large indivisible
infrastructure categories will, therefore, be frequent-
ly reflected in Low capacity utilization or high excess
capacity 1in backward regions. This problem has to be
confronted again in the empirical part of the study
when infrastructure capacities have to be measured and
evaluated.

An important issue in the analysis of the contribution
of infrastructure to regional development is the stage
of development of a certain region. Various
infrastructure data collected in the national and the
international studies indicate the existence of a cer-
tain saturation Level on the basis of an S-shaped
(logistic) curve, which is a usual growth path in a
dynamic economic system Lcf. FIGURE 31.
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FIGURE 3: Growth Path in a Dynamic Economic System

The S-shaped curve 1in FIGURE 3 can be divided into
several stages of economic development of the region in
question. Each stage corresponds to a specific type of
region:

1 : underdeveloped regions which have insuffi-
cient infrastructure equipment (for example,
peripheral and rural areas).

1I regions which are reaching the 'take-off'
stage, so that the minimum infrastructure
requirements for a growing economy are ful-

filled.

III : rapidly growing regions which have a suffi-
cient infrastructure endowment.

v regions which are characterized by a 'drive
to maturity' and which show the first 'signs
of the negative externalities related to

rapid growth.

v : regions which have grown rapidly but which
cannot grow any more due to bottlenecks in
their infrastructure endowment.
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It should also be added that in a period of structural
economic recession, many regions will show an economic
decline. In this case these. areas are also becoming
problem regions, such that infrastructure policy could
require planning for decline with the fine tuning of
infrastructure endowment and economic framework condi-
tions.

Whilst the previous situation <can be studied in a
satisfactory way by means of catastrophe and/or bifur-
cation theory, a more detailed discussion of this topic
falls outside the scope of this Study [See P. Nijkamp,
Long Waves or (Catastrophes 1in Regional Development,
Research Memorandum, Dept. of Economics, Free Universi-
ty, Amsterdam, 19811].

A basic problem is of course the question of whether or
not a typical and specific "package" of 1infrastructure
endowment can be identified for each stage of regional
development. There is some empirical evidence that
network infrastructure is particularly important during
the first stages of the development.

During the next stage, urban infrastructure is also
becoming more important, and finally, social infra-
structure may play an important role. 1In order to
arrive at <c¢lear conclusions a shift-share analysis
might be helpful. This has not yet been done, but it is
certainly a worthwhile area for future research. In
this case, a classification into regional and structu-
ral components would also be possible, and each
component could be either positive or negative. U[cf.
TABLE 4.1

TABLE &4.: Regional and Sectoral Components
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The four cells I - IV represent four groups of regions
characterized by different combinations of regional and
sectoral problems.

group I ¢ Regions with a satisfactory industrial
structure and Llocational conditions that
favour the realization of agglomeration
economies.

group II : Regions with favourable conditions to
attract growth industries but where other
industries tend to stagnate due to bottle-
necks in either potentiality factors (e.
g. available floor space, accessibility)
or governmental restrictions U[see also
Pellenbarg, 1977 and Andrioli et al.,
19791].

group III : Regions where growth industries are rela-
tively underrepresented but the locational
conditions favourable so that they are
able to benefit from the spread effects
occuring in industries in group II. These
are the so-called 'intermediate' regions,
located at the fringe of the national core
areas.

group IV : Regions in this <category are Losing 1in
both grounds, i.e. industrial mix and
regional share respectively, because the
Locational <conditions are so unfavourable
that neither growth industries nor spread
effects are Likely to be attracted to
those areas. In short, the development
prospects 1in these regions are not too
promising.

Since infrastructure is one of the factors determining
the regional component of development, cells II and IV
represent the case for infrastructure policies. Cell II
reflects a situation where only infrastructure 1is a
bottleneck, whereas Cell IV characterizes a situation
where infrastructure policy has to be <combined with
sectoral policies. This would apply e.g. for "old"
industrial regions Like the coal and steel regions of
the Community. But even in cells I and III, infrastruc-
ture policy can be relevant if there is a sufficient
infrastructure capacity 1in general, but if some
categories which are very important for sectoral change
are lLacking (e.g. communications, specialized (re)trai-
ning facilities, environmental infrastructure).
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Iv. INFRASTRUCTURE AS A DETERMINANT OF REGIONAL
DEVELOPMENT POTENTIAL ("POTENTIALITY FACTOR™)

Iv.1. DEFINITION OF INFRASTRUCTURE AND ITS
CHARACTERISTICS

(a) The Dual Nature of Infrastructure: Capitalness
and Publicness

The characteristic which is common to all potentiality
factors, including infrastructure, is that they repre-
sent bundles of services which are relevant for
regional development and which are either not suffi-
ciently provided, or not provided at all by the private
or market sector, due to the high degree of publicness.
The difference between infrastructure and other poten-
tiality factors, such as the location of the region or
its natural resource endowment, 1is that the service

bundles inherent in infrastructure have been
“Yartificially" created through 1investment, wWhereas
Location and natural resources are '"naturally" given.

Infrastructure, therefore, 1is a good which displays
simultaneously the properties of both public goods and
capital goods. With the aid of the publicness criteri-
on, infrastructure can be distinguished from private
goods and with the aid of the capital criterion, infra-
structure can be distinguished from non-capital
(public) goods.

(1) The capital criterion implies that infrastruc-
ture capacity comprises a bundle of services
which has to be created by a process of invest-
ment at the beginning of the Llife cycle.
Although this s, in principle, true both for
private and public capital, infrastructure
capital 1in general has a Llonger Llife cycle
and/or a Larger capacity compared with private
capital.

(2) As a public (capital) good, infrastructure
cannot be provided efficiently by the market
mechanism and its publicness prevents a private
investor from obtaining an adequate return on
his dnvestment. In some <cases an adequate
return could be obtained if the State granted
the private investor monopoly status, thereby
enabling him to collect fees or prices.
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However, even 1if private pricing was possible in such
cases (in Musgravian terminology, if "exclusion" was
possible) a different evaluation of the respective
allocational, and particularly distributional, effects
may 1induce the public authorities concerned not to
finance the investment via prices or fees according to
the benefit principle, but via general taxation based
on the ability-to-pay principle. As market failure will
generally occur more often the greater the degree of
publicness, the probability that such infrastructure
types will be planned and financed publicly will incre-
ase.

The capital good character of dinfrastructure implies
that the publicness property of infrastructure is, in
general, "anchored" on the production side, such that
the services to be provided by an infrastructure cate-
gory exhibit a high degree of immobility,
indivisibility and Llimitationality. At the same time,
infrastructure services generally also have a high
degree of polyvalence in consumption or of joint use in
the sense that, once a bundle of infrastructure
services has been made available through investment,
these services can be used simultaneously by a relati-
vely Large number of users located within the servicing
area of the respective infrastructure capacity.
Infrastructure can, therefore, be said (in principle)
to exhibit simultaneously both publicness in production
and publicness in consumption or use.

It is in relation to publicness in consumption or in
use that non-excludability becomes important. An infra-
structure service <can be considered to be highly
non-excludable if the costs of making individual users
pay for their personal consumption are extremely high.
In this context, costs include also those caused by
trying to identify and to measure the individual con-
sumption of the services in question. The road network
(with the exception of toll highways) is an example for
high costs of exclusion. On the other hand, excludabi-
Lity is much cheaper and in practice is much more fre-
quently applied e.g. in the <case of railway fares,
telephone fees or museum tickets. This indicates that
the degree of non-excludability, in the same way as the
degree of dimmobility, indivisibility, Limitationality
and polyvalence, can vary between lLow and high accor-
ding to the type of infrastructure considered and the
costs of the exclusion devices required.
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A ranking of idinfrastructure categories according to
their degree of capitalness and publicness can, there-
fore, also be considered as equivalent to ranking them
according to the presumed intensity of market failure
and the "need" for the public provision, public regula-
tion or public subsidization of the services involved.

As infrastructure must be created by wusing other
resources as inputs, it may be useful for some types of
analysis to distinguish between the production phase
and the wutilization phase. Normally, in short-term
Keynesian analysis where the income effect of
investment spending is taken into account, only the
multiplier effects of investment spending on income and
employment are considered. However, from the point of
view of a Long-term development analysis, we are more
interested 1in the capacity effects of public spending.
Naturally, in the context of a dynamic analysis, a
continuing process of public investment spending can
also be <considered which includes a continued
multiplier effect. However, it must be stressed that
the purpose of <creating infrastructure 1is not to
establish such a continuous spending process, but to
provide the infrastructure capacities required 1in the
respective regions. To the extent that infrastructure
categories have relatively large capacities and a Llong
Life cycle, there will not be a continuous stream of
public infrastructure investment if the regions to be
considered are not very large. For example, if a region
has been connected with a well designed highway system,
it may be that there is no need for additional highway
spending for the next ten years. However, the Llarger
the region under consideration, the higher the
probability that there will always be some need for
public investment spending.

(b) Basic Public Services and Development
Infrastructure

According to the criteria of capitalness and public-
ness, a large number of facilities and institutions can
be Labeled "infrastructure". In principle, this
definition would also apply to public administration
buildings, military airports, prisons, police stations
and the Like. Governments at alt Levels, whether
central, state/provincial or Llocal, have to fulfil some
basic or "sovereignty" functions such as national
defence, Llegislation, police, justice and general
administration. Although the facilities required to
supply these basic services are relevant for regional
development, in so far as they provide a favourable
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general framework for public and private activities and
welfare, they should not be classified as infrastructu-
re contributing to regional development for the purpose
of regional policy. This would deteriorate the Regional
Fund into a general "Finanzausgleich” or fiscal
equalization scheme, or into an intergovermental trans-
fer system subsidizing insufficiently developed govern-
mental organization. In order to prevent the Regional
Fund becoming merely an instrument of equalization, in
the sense that it only channels funds from richer regi-
ons and member countries to poorer ones, the definition
of infrastructure relevant to regional development must
be more Limited. ALL types of infrastructure which are
exclusively or predominantly used for fulfilling gene-
ral political, sovereignty or equity functions should,
therefore, not be included in the list of regional
development infrastructure. This excludes public capi-
tal assets such as general administration buildings,
military barracks, naval ports, airforce bases,
ammunition stocks, police stations, and any other
defence and security facilities. It could even be argu-
ed that obligatory primary education and general health
care systems also belong to these basic public services
which governments have to provide in all parts of their
territory on a roughly equal basis per inhabitant.

Wherever a dividing line is to be drawn between the
sovereignty types of infrastructure and development
infrastructure, there will be infrastructure facilities
close to the dividing Line which require a more detai-
led definition in order to separate them. Such a sepa-
ration would have to follow the basic notion mentioned
above: 1if sovereignty or general political or equity
goals predominate, then the respective infrastructure
categories should be excluded as instruments of regio-
nal policy. The Group was of the opinion that the divi-
ding Lline should be put between infrastructure
facilities such as police stations and defence and
security radio and communication networks on the one
hand, and fire protection facilities such as fire
stations, special fire warning network systems and
similar facilities on the other. Only the lLatter cate-
gories are considered to belong to regional development
infrastructure. Comparable cases should also be decided
on with the aid of similar delineation criteria.
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(c) Development Infrastructure and Private Capital
Assets

A similar delineation problem arises in the separation
of development infrastructure and private capital
assets. Here, the purpose is not so much to exclude one
of the two elements of the regional capital stock, but
rather to <clearly separate public and private owner-
ship, decision making and risk distribution, and to
prevent possible distortions of competition and
incentives for governments to maximize subsidy payments
out of the Regional Fund.

If all the elements of the regional capital stock could
be ranked according to their relative degrees of capi-
talness and publicness, and if we are able to clearly
define at what degree of these <characteristics market
failure would result (such that we knew exactly which
types of capital assets would, or would not be provided
by private market decisions), the problem would be
easily solved; we would simply have to define x%
retative publicness as the cut off-lLine. But because
this information 1is not available, a more pragmatic
approach must be <chosen which involves wusing proxy
indicators for actual and potential market failures due
to publicness. Information on these indicators can be
obtained with the aid of the following questions:

(1) Is the type of investment wunder consideration
normally provided 1in EC member countries by
public bodies or by private investors, and to
what extent does this reflect the perceived
degree of publicness?

(2) Are the goods and services produced with the
aid of the respective equipment normally sold
on the basis of prices in markets, or supplied
fully or partly free of charge?

(3) What is the decision making unit that will have
to support the risk of idnvestment and will
obtain a possible profit from it?

(4)Is the subsidy scheme Llikely to induce subsidy
maximization and wastage of publtic funds?
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In the <case of both advanced factories and housing,
there are undeniable infrastructure services such as
the provision of road access, street Lighting, energy
supply, sewage and water systems and waste disposal.
But if an area is equipped with these and similar types
of infrastructure, the building of a factory or an
apartment house under normal conditions is a profitable
private investment. The idnvestor is a private risk
taking decision making unit, the goods produced (from
the factory) or the services rendered (from housing)
are sold on the market. As soon as public bodies engage
in the same or similar investments, distortion of com-
petition will arise in comparison with countries and
regions where these private and capital assets are
still provided by private decision making units. First,
if a public body builds the factory, the private inve-
stor has a reduced risk when compared with the same
investment at another place or by another firm. Since
the public body will not be forced to break even, it
can set a Low rent and subsidize the private entrepre-
neur. From the point of view of regional policy, this
can also result in other undesirable effects, for exam-
ple if the investor, after having fully wused wup the
subsidy, simply gives wup the site and <closes the
factory down. Second, if the subsidy rate for infra-
structure is higher than the subsidy rate for private
investments, not only will the private investor try to
obtain the higher subsidy, but also the respective
governments will seek to maximize the subsidy payments
from the Regional Fund and will eventually build facto-
ry buildings where they are not needed at all or where
private investors, even if subsidized, would not have
built one. As a result, scarce Community funds would be
wasted. This lLast disadvantage can of course be avoided
if dinfrastructure and private capital investments are
subsidized at the same rate.

As far as the subsidization of private housing is con-
cerned, infrastructure policy is both a part of regio-
nal development policy and a part of social policy. As
far as is known, in all member countries the criteria
for eligibility for investment aid or subsidies to
private housing are based on general income or welfare
criteria independent of the region or location of the
project. There seems to be, at Least in principle, no
distinction between high income and low income regions.
Here again, infrastructure as an instrument of regional
development policy should not be defined so broadly as
to encroach into the field of social policy, and thus
acquire the character of a general fiscal equalization
system or of a general social equity policy.
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Where, from the point of view of social policy, housing
subsidies are <considered to be necessary in order to
improve a bad housing situation, the Social Fund could
naturally be wused to <contribute subsidies to these
projects. If they are to be undertaken 1in an area
recognized as a development region or a region to be
subsidized within the framework of national or
Community policy, the housing projects could be inclu-
ded in the relevant development program. However, 1in
that case this part of the regional development program
should be financed out of the Socjial Fund and out of
the appropriate national funds.

The Group thinks that this procedure is also in Line
with the most recent Regional Fund Regulation of 1981,
which is intended to <coordinate all the instruments
used to promote regional development. However, it is
stressed that this decision regarding the borderline
between public infrastructure subsidization and private
capital subsidization 1is basically a political one to
be decided upon by the competent authorities, and the
Group as a team of experts can only give its advice.

In any c¢ase, wherever the borderlines in these and
other cases are drawn, the Community needs to base 1its
decision on distinct and clear criteria which can be
applied in all member countries. Despite the fact that
the Regional Fund had been used until now as a form of
Finanzausgleich or repayment scheme for national regio-
nal policy expenditures, this previous strategy should
no Longer be followed. This also seems to be the basic
orientation of the new regional policy guidelines of
the Commission, and the new Regional Fund regulation.
The Regional Fund can only fulfil its task, and genui-
nely contribute to more convergence, if its resources
are used in the most efficient way, if the contribution
of other funds are taken 1into account and if all
available instruments are used in a coordinated way.

(d) Band Infrastructure, Point Infrastructure and
Infrastructure Subsystems

The infrastructure categories which <c¢an be subsumed
under the definition discussed above <can be further
characterized according to whether they represent a
"band", a "point" or an infrastructure subsystem or
network. Band types of infrastructure include roads,
railways, communication and electricity supply networks
or pipelines. Point infrastructure are bridges,
tunnels, radio stations, electricity power stations,
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schools and hospitals. However, in order to build a
road, railway track or pipeline for use by consumers or
producers, the band types of infrastructure have to be
combined with the point types of infrastructure 1in
order to form an efficient subsystem. In the case of
roads and railways it is the combination of roads and
railway tracks with tunnels, bridges, stations, parking
spaces and other complementary facilities. In the case
of energy supply subsystems it 1is, for example, the
electricity supply or gas distribution network or the
pipelines combined with the power stations, transformer
units or pumping stations. Infrastructure categories of
the point type such as schools, museums and hospitals
must also be connected through the transportation and
communication subsystem. This implies that these Latter
categories of infrastructure, which provide for easy
access to all the point types of infrastructure, but

particularly in the -education, health and social
fields, are indispensible. They not only provide
directly wutilizable services for consumers and

producers, but they also Link together other types of
point infrastructure subsystems.

Therefore, in addition to the previously discussed
characteristics of infrastructure (immobility, indivi-
sibility, Limitationality, polyvalence, and
non—-excludability), there also exists for some catego-
ries of infrastructure the additional characteristic of
improving the access to other types of infrastructure.
This additional characteristic of improving the access
to other types of infrastructure will be referred to as
the "spill-over" or "system-effect".

(e) Public Human Capital as Infrastructure

As discussed previously, some types of human capital
such as knowledge, information and planning/organizing
capabilities, can also be <considered as displaying
aspects of both capitalness and publicness. Technologi-
cal knowledge or information is, in principle, availa-
ble to all potential users as soon as it has been pro-
duced, and, therefore, indivisible in use. As a.result,
this information <can be used at zero marginal cost by
any additional private person or public authority. This
is one of the reasons why in all countries, as far as
it 1is known, most basic research and particularly that
undertaken in universities and public research
institutes, 1is both publicly financed and made availa-
ble to other users without charging them either cost
prices or any fee at all. But a potential user is con-
fronted with relatively high costs of search,
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information <checking, selection and implementation. In
order to reduce these "user <costs" and 1in order to
speed up the distribution of these types of basic
technological information, adequate facilities Like
Technology Transfer Agencies and Urban and Regional
PlLanning Agencies can be included in the List of infra-
structure categories.

If these types of public human capital are taken into
account, the problem of distinguishing it from private
capital becomes more important than in the material
capital <case. This 1is because the borderline in the
area of human capital must be drawn very carefully in
order to avoid public interference with private human
capital production and utilization on the one hand and
excess subsidization of Labour on the other.

The Group decided to consider some types of knowledge,
information and planning/organizing capabilities as
such examples of public human capital. In addition to
the band and point infrastructure it was decided to
include in the Llist of infrastructure categories a
special subcategory of services in the form of public
human capital of the following types:

- Planning Agencies at the urban and regional Llevel,
whose function it is to make available any relevant
existing information on planning and coordination;

- Technological Transfer Agencies whose function it
is to make available existing knowledge, particu-
larly to small and medium scale industries in the
weaker regions.

In the same way as the borderline must be determined
between material public and private capital, for exam-
ple in the form of industrial estates and machinery for
advanced factories, the borderline in this case must be
drawn such that part of human capital where the ele-
ments of the private sphere dominate 1is excluded.
Examples of this would include scientific personnel
employed in private laboratories, development depart-
ments of private enterprises, construction and design
bureaux. As in the case of material <capital, this
implies that there could, or even should, be the possi-
bility of giving investment premiums for the creation
or extension of such private human services of the
private <capital type to private investors if they are
located in less developed regions.
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As human capital is normally more important and costly
compared with the material equipment such as Laborato-
ries, it can even be argued that subsidization might
also be envisaged in the form of a percentage subsidy
of current expenditure on scientific personnel in labo-
ratories, engineering research departments and other
similar private institutions. This appears to be
particularly important in view of the theoretical and
empirical considerations regarding the importancz of
technological progress for the growth and employment
prospects in the member states of the European Communi-
ty which, in a world-wide perspective, belong to the
category of highly developed countries and, therefore,
must 1increasingly rely on research and innovation for
regional development purposes.

As far as the problem of a borderline between public
and private human capital is concerned, the problem
would not be as serious if the subsidy rate for both
was equal. If this was the <case there would be no
incentive to label as many of the existing types of
human capital as possible as "infrastructure”" in order
to obtain a higher idinvestment premium for them.
However, as 1in the case of materjal capital, the bor-
derline must be clearly drawn to avoid the rules of
competition being violated and subsidies being paid for
private activities which easily can and which indeed in
some countries effectively are Left to private market
decisions. Here also, the argument applies that the
Regional Fund should not become a (or remain) a general
fiscal equalization fund.

(f)> A List of Regional Development Infrastructure
Categories

If the above mentioned considerations and criteria are
applied, the resulting 'list of infrastructure main
categories and sub-categories relevant for regional
development, as recognized by the Group, will be as
shown in the left-hand column of MATRIX TABLE I.A. [cf.
TABLE 5.].
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Iv.2. INFRASTRUCTURE SERVICES AS A COMBINATION OF
CAPITAL AND LABOUR INPUTS

Until now infrastructure has been defined in relation
to its public capital or asset character. However, it
is quite <clear that the services which the different
infrastructure types offer, can only be obtained if
Labour 1inputs are combined with these capital assets.
If one compares, for example, a road system with an
educational infrastructure or health system, the
capital or labour intensity of these infrastructure
subsystems may be significantly different. The Group,
therefore, was of the opinion that it might be wuseful
to include 1in the characteristics of infrastructure a
classification of the relative degree of Labour
intensity 1in addition to the requirements of private
human capital or Llabour qualification. A ranking of
infrastructure subsystems on the basis of their degree
of Labour intensity appears to be similar to a ranking
on the basis of the importance of the band types or
network types of infrastructure relative to the point
types. In general, transportation infrastructure 1is
relatively capital intensive, whereas the point type
infrastructures such as schools, hospitals and museums
tend to be more Labour intensive. In addition, the
Labour qualifications required in the education and
health fields in particular appear to be higher than
for other types of infrastructure.

Information on the relative labour intensity and Labour
qualification requirements is also important in another
respect: an infrastructure category with a high Llabour
intensity is at the same time one which "creates" high
employment effects either if it is introduced into a
region or if the existing infrastructure equipment is
expanded. The direct employment effect of a Labour
intensive infrastructure is of course greater than that
of a capital intensive infrastructure. Particularly if
it requires highly skilled or educated Labour, such an
infrastructure might improve the Local Labour market
not only quantitatively but also qualitatively. Here
again, a distinction must be made between the initial
construction phase and the subsequent utilization pha-
se. In the initial construction phase, the employment
effects are mainly those of the construction industries
which produce the material infrastructure equipment.
Once the infrastructure project has been completed, the
next phase is that of operating and maintaining it, at
which time different personnel will be required.
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The relative degree of capital or Llabour intensity also
provides information regarding capital and Labour
requirements, particularly in relation to the Labour
market or employment effects of infrastructure. As has
already been discussed in the context of the production
and utilization phase of material infrastructure
capital, the employment effect of the initial construc-
tion phase is not as relevant in the long-term, but is
rather of a short-term nature. The employment effects
of the utilization phase clearly dominate and determine
the employment effects either of an infrastructure
subsystem or of all infrastructure categories combined.

The differences in both Labour intensity and Labour
qualifications also have important consequences for the
subsidization of infrastructure. According to the
regulation in force during the period this Report was
written, the Regional Fund can pay up to a 40% subsidy
for investment expenditure on material infrastructure
capital. Such a rule <can give rise to serious
distortions as far as the effective rate of subsidiza-
tion of the total costs of infrastructure services is
concerned. For example, we can take the total costs of
infrastructure as 100 and we can assume that roads,
which are more capital intensive, have a material com-
ponent of 80, whilst hospitals, which are more Labour
intensive, have a material investment component of only
30. Given the subsidy rate of 40% the effective rate of
subsidization of the total cost of 100 would be 40% of
80 = 32% of costs in the case of roads, and 40% of 30 =
12% in the case of hospitals.

The differences in labour intensity and in Labour qua-
Lification requirements also have important
consequences for the infrastructure planning process.
They can create an incentive in relation to the idinfra-
structure itself to choose the most advanced technology
(at a greater cost of investment and a lower running
cost) or they can create an incentive to favour infra-
structure categories of the capital intensive type
compared with the more Labour intensive ones. Such
distortions will be lLless severe the Lower the rate of
subsidization of infrastructure material capital, and
the better the solution of fiscal equalization problems
within the regional system of any member state.

If regional and local authorities do not possess suffi-
cient resources of their own and are, therefore, finan-
ced by a relatively high Level of specific purpose
grants, as appears to be the case in many countries,
there may be a risk that these authorities would be
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encouraged to plan more material infrastructure -equip-
ment than they really need or to invest too much in
capital intensive types. This is because the subsidy
(the special purpose grant) is a function of the amount
to be spent on capital investment. This gives rise to a
danger that the authorities would be unable to operate
them after they had been established due to a Lack of
funds for paying the wages and salaries of the requi-
site personnel.

However, if this became a c¢riterion for distributing
subsidies from the Regional Fund, the risk again arises
that the Fund would be wused to compensate for an
inefficient system of regional and Local public finan-
ce. As far as the functioning of the Regional Fund is
concerned, it must be assumed that the member state
governments fulfil their role of endowing their local
and regional governments with sufficient funds to pro-
vide the services for which they are responsible. Under
no circumstances could the Regional Fund be made res-
ponsible for such political failure.

If the differences in labour intensity were really very
large - an issue which can only be resolved on the
basis of empirical information which is not available
to the Group - one remedy could be to give a higher
matching ratio to labour intensive infrastructure cate-
gories., However, it must be stressed that distortions
and inefficiencies can only be prevented if national
governments fulfil their obligation to provide their
own tax resources, tax sharing facilities and/or gene-
ral grants, and thereby permit regional and local
governments to cover the costs of personnel for infra-
structure services. Furthermore, as the subsidy from
the Community is paid in addition to national subsi-
dies, regional and local governments will be required
to contribute a smaller percentage of the 1investment
costs and will, therefore, be able to use the remaining
funds to finance the running costs. Such an effect
would obviously not be expected if the Regional Fund
only repaid expenditure by national governments on
regional and local investments, as has been the case in
the past.
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IV.3. EVALUATION OF THE RELATIVE DEGREE OF
"INFRASTRUCTURENESS" AND RANKING OF INFRA-
STRUCTURE CATEGORIES

Since the nature and the effects of infrastructure
depend on the different types of characteristics, it is
clearly desirable to evaluate and to rank the
individual infrastructure categories according to their
relative degree of publicness, non-excludability, sys-
tem -effects, Labour intensity and labour qualification
raquirements. Unfortunately, Little information is
available. Any ranking <can, therefore, only be of a
very crude and tentative nature based more on
supposition than empirical evidence. However, even a
more or less subjective evaluation based on the expe-
rience of the members of the Group may nevertheless be
of some value when decisions relating to the Regional
Fund and to infrastructure policy in general have to be
made anyway.

The following assumptions have been made when evalua-
ting the degree of "infrastructureness" of the diffe-
rent infrastructure categories:

(1) The basic assumption is that a band or network type
of infrastructure normally has a higher degree both
of immobility and indivisibility compared with a
point infrastructure category (e.g. roads and rail-
way tracks, compared with stations, bridges,
schools and museums), as the costs of "mobilizati-
on" and "separation" are higher due to the fact
that they are determined by the size of the indivi-
sible capacity.

(2) 1f idinfrastructure categories of the band and the
point type are combined to form an infrastructure
network system, as in the case of an energy supply
system comprising energy supply networks, power
stations and transformer stations, then the network
will normally have a higher degree of
capitalness/publicness than its components.

(3) The same hierarchical evaluation procedure has been
used to characterize the degree of
infrastructureness of the main infrastructure cate-
gories A to L. The different energy sub-systems
which are relatively close substitutes for each
other (e.g. gas, electricity) obtained lLower values
for characteristics such as Limitationality than
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(4)

the total energy supply system comprising all types
of energy, and when compared with the other main
groups of dinfrastructure such as transportation,
communication or education. The basic assumption in
this respect is that the degree of substitutability
between the main infrastructure categories is very
low, and Limitationality very high as a result.
This can be illustrated by taking the extreme case
of a region which has no transportation system at
all, and hence an almost complete bottleneck which
cannot be overcome by the substitution for this
type of infrastructure of any of the other infra-
structure categories. In practice, such a complete
ahsence of any of the main categories cannot be
substituted by any other main category of infra-
structure. If substitution is defined in terms of
money <costs then it must follow that the money
costs are higher the higher the degree of non-sub-
stitutability. Again, limitationality is considered
to be Less for point type infrastructure than for
network types.

As discussed above, in addition to the band and
point types of infrastructure two further types
have baen introduced; public human <capital and
"combinations" of all three types. Although it is
considerably more difficult to evaluate the degree
of dinfrastructureness 1in these <cases, the same
basic principle has been applied. Wherever human
knowledge, information and technology exhibit sig-
nificant degrees of indivisibility they <can be
considered as a special infrastructure category of
the non-material capital type. As with the other
types of dinfrastructure it has been assumed that
the degree of public human capital 1intensity can
also vary.

Conceptually, the different degrees of infrastructure-
ness and its elements should be measurable along a
continuous scale. Given the -enormous quantification
problems, a tentative evaluation has to be restricted

to distinguish three degrees or lLevels only:

" Lll
" M"

"Hl'

for Low intensity,
for medium or average intensity,

for high intensity.
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TABLE 5.: Subcategories of Regional Infrastructure
(Matrix Table I.A.)
Characteristics of Infrastructure
(Degree of "Infrastructureness")

I I 11 21 3] 4| 5] 6] 7| 8| 9]
R | ==l ==]==]==]==[-=] == ]-=] -]
A. Transportation |
A.1. Road subsystem H| H] M] H}| H| H| L} L
| roads, highways | 8] H| M| M| H| M| -] -| -]
|
bridges, tunnels, PI<M| L| L] Ly L| -} -] -
parking places, high-
way entrances and |
ex1ts |
................................ e
|A.2. Railway subsystem | | H] H| M| H| M| M| M| ™
|
railway tracks B] H| M| M| Mm] L] -] ~-| -
| I I I | |
bridges, tunnels, PI<M| L] M| L} L] ~-| -| -
rail-stations |
R R e
A.3. Waterway subsystem | HI H| M| M| M| L| L] L
I
canals, rivers B| H| H| M| M} L] -] -| -
||
| ports (incl. quays, | P| L| L} M] L} L] -] -] -|
| docks, cranes, b1 | || |
s1Los, storehouses) | | | | |
|A.4. Airports | Pl M| M| M| H| L|>M]| M| M|
A.5. Coastal/deep sea | PI<M] M| M| M| L] L| M|<HM
harbours [N I R R T I I e
A.6. Pipeline subsystem | | M} M] L] L] L] L] L] M
N IR N A (O O I
pipelines | 8] My m] L] o} L} -} - -
[ T R R N R
pumping works, | Pl Ly Ll mp L)L) - - -
storage facilities [ N R AN [ NN I I B
A.7. Urban transport | C| M} M| H| M| M|>m| M|<M
A.8. Funiculars | Bl L] L] L] L} L]l L] M| M

D e D S R D D n T S S W N R WD GO WD D W G R . . R D W TS WD N U A WS AP A D WD D D - - - =
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Table 5 continued

D e . - - - S D E W M W M G AR L WS D W AP R A G S R M WD WD OB R WD WP A M ER EN MDD P AP S D D WP wm

D S . D AR AR S D D S e A S A D D WD D AR WD A SR N L D D D MR WP - S - WS WS S - MDD WS AR R R WS wh e e = e .

8. Communication
Infrastructure

LR R N R e

|
|
|
|
}
|B.1. Telephone and telex
|
|
|
|
l
|
|

[ T R
[ T N A R IR B A
[ Y (N O (A N R A
| N N
| | H] m| M| H| L] H] Li<m
subsystem [ R A R N B I
[ I R I I A
cable network | 8| M} M| o] L L] -] -| -
[ I R R R R R
call boxes, telephone| P| L| L] M| L| L| -| -| -]
exchanges [ R R I R I
B.2. Radio and television | | L| M| M| H| M| M| M| H
subsystem N R N A I NN B B
| A T N A T O e e
radio wireless | Pl L] L} L] L] M| M| L| M
| I I R R N
| radio and TV stations| P| L| L| L] L| M| L| M| H|
B.3. Computer and infor- | P| L| L] L] L] L] L] L| H
| mation centers (N I A (R R R I
g S
|C.  Energy Supply [ T [N T N IR B B
| Infrastructure I T R [ O B B |
C.1. Electricity M| M] M] M) L] M| L| M
subsystem
| electricity network | 8| M| M| H| L| L] -| -} -
power, transformer Py L} L} L] L] L} =) -} -
| stations I R D D A e D
C.2. Gas subsystem | ] M M| m| L} L] L] L] ™
| [ I I R R
| gas pipelines | 8] M| m| m| | Lf -} | -
[ A R O O R A R
power stations, | Py L] L] M vy} - - -
} gasometers ([N T R R I e }
C.3. Petroleum (oil) || m] m| M} L} L] L] L] M
subsystem [ N R Y A N R
[ R N R N N I I
| pipelines | 8| M| M| M| L] | -] -| -}
o RN
refineries, tanks | P oLl o] mp L] Ll -1 -} -

D e R D D WD S R AR D WD D R D WD A Y D D . M . G - S . WP AT AR W G Em An AR A S e wn e
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D MDD D D " YR D D S - D S S S R GD S D ND WG MR D R D S D WD A WD S - A WS S - -

. w0 D A D D D D D WD D SR . - - -

Long distance heating
district heating
subsystem

pipelines

power stations,
storage facil.

Other energy sources
(solar,wind etc.)

Water Supply
Infrastructure

Water distribution
subsystem

pipelines
pumping works, tanks

LR R R R R R P R X P R X ]

Irrigation and drai-
ning subsystem

pipelines
pumping works, tanks

River and brook
regulation

Environmental
Infrastructure

Water purification
subsystem
canalization
purification plants

sewage fields

I N I
I mpompL} L
I O O
O I
| Bl M| M} L] L
N
| Pl L} L} L)L
[ N I
| T R
I PLLl L] Ll L
I T I
I
|
I
I H| M| H| H
I
I
B| M| M| M| L
I
Pl L] L] L] L
I
Pl M| M| L| L
[ N
M| M| M| M

|
|
|
|
| | H] M| H] H
| I I
| B8] M| m| M| L
I |1
| PP L] L] L] L
I ]
| PloLl bl Llu

8| 9|
| I
L}LLM
l
Ll -1 -| -
|
Ll - -| -
I
I
L} L] L|<M|
T T I
[
||
.
Ll L] L} M|
I
|
Ll - -} -
||
Ll - -l -
I
M| L] L] L
[ T
MLL{M
Ll -| -| -
|
L--I-{
MMM}L
I .
[ I
I I I
[ I
L] L} Ll ™
.
Ll = -1 -
N T
Ll -t -1 -
|| |
Ll =1 -1 -

D A - - D - D WD WP D D P D D YD AR A D W D R G S VD D AR S D D SR AR Eh WD D = S . . A S
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Table 5 continued

D D A - - - = D D S R D G W D D D CH WD WD D W GE SR e - D WS AP WY D WD D WD b W S S wm - - -

| 11 2] 31 4] 51 8| 7| 8] 9=
|E.2. Waste treatment | Pl L) L] ] L} L] o) L] i
| [ S R
waste depots | Pl L] L] L} vl L] | L] L
| I T N
| waste incinerators | Pl L] L} L] L L]l | Ll L
| I T R
waste composting | Pl L] L] L] Ll v} | L] L
i
E.3. Coastal protection | Bl M| M| H| M| H] H| L| L
|E.4. Soil protection | Bl M| L| H| L] H| H] L} L]
| == e |
|E.5. Pollution control | Pl L] L) L] L] H| L] L] M|
| stations N T R A A I
F. Education N I A (N R T R
Infrastructure N (R I I I N N R
-------------- RN
[ I T KR N N B B
F.1. Schools (all types) | P] L| L| M| H] M| L| H| H|
F.2. Universities | P| M] M| H| H| M| L] H| H
L T ST B |
F.3. Research centers | Pl L} L| M| m| M| L| H] H
|F.4. Training centers | Pl L] L| ™M] M] M| L| H| H]|
O N N B I
G. Health [ O I I | |
Infrastructure
| || l |
G.1. Hospitals, ambulance Pl L] L] M| L|<M] LI H| M
stations
| 2msmmm e e ceeeeae S oo |
G.2. Emergency, ambulatory| S| L] L| L] L|<M] L| M|>M
services
e O ot mmmeee- Smemmeeanes |
G.3. Rehabilitation cen- | P|] L| L} L} L|i<M| L| M| ™
ters | |
| 2mmmmmm oo -oemoomoeee- T |
G.4. Centers for handi- | Pl L} L} L] Li<M| L|>M| ™
capped people | |

D e . A D D GD D D S W ED D D WS WD TR G0 WA S M W WD D B G G D WD M G W . S G WD W AR YD WD D G5 A e = . - -
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Table 5 continued

j1. Sportive, Touristic
| Facilities

I.1. General sportive Pl L| L|<M|<M|] M| L| L] L
I.2. Swimming | Pl L] LI<M|<M| M| L|<M]| L]
..................................................... |
I.3. Water sport | Pl L] L| L] Li<M| L] L] L]
_____________________________________________________ |
|I1.4. Winter sport | Pl L] L) M] L} L] L] M| L]
..................................................... |
I.5. Camping grounds | Pl L] L|<M| L] L] L] L] Loj
e |
|1.6. Youth hostels | Pl L] L] L] L} L} L] M| o
e e T e e o |
|J. Social N T N TR A NN A B
| Infrastructure [ [ A A (N IR E I N
| e R R R R
I | R N N R R A
J.1. Senior homes | P} L] L] L] L] L] | M| t]
..................................................... |
J.2. Social assistance | S| L] L] L] L) L] L} H| M
J.3. Creches, day | P L} L] L]l L] L] L] Ml M
I nurseries [ T (R N A D D
J.4. Kindergartens | Pl L) L] L} L) L] L] M| M
| -2m 2 mmmemenee oo |
J.5. Children's homes | s| L} L} L] L} L] L] M|<M
|J.6. Homes for handicapped| P| L| L} L| L] L} L| M|<M]
people [ N R A R
|J.7. Mother-child groups | S| L| L] L} L] L] L] M|<M]
K. Cultural Facilities | | | | | | | | |
|t mmmmees T T O N T Y A
[ R A (R R I I B
K.1. Museums | P] L] L} L] L] L] L] M|<M
K.2. Theaters, concert [ T I I R R D |
| houses, similar [ [ A I R I I R B
| institutions | Pl L] L] L} L} L] L} H| H
[ N R R R I
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Table 5 continued

D D S S AP D R aP S TS D D ES S LN D R S D G D D WD WP WS S WD WD O AR WD M e S A M R AR WS WD S WD WD D M N P T . e

|K.3. Libraries | Pl L] L] L} L] L] L|<M]| M|
T
K.4. Community centers | Pl L] L] L] L} L] L] M| m]
K.5. Congress centers | P| L] L] L] L} L} L] L|<m|

L.1. Natural parks H| L] M|{<M| M| L] L] L
L.2. Forests/reforestation| | H| L| M| M| M| L] L| L
| === e e
|L.3. Beaches 1 | H} L| H] M| M} L} L L}
Legend:
Col.1: Nature of Infrastructure Category
B: Band-type Infrastructure
P: Point-type Infrastructure
S: Human capital services
C: Combination of B, P and S
Col.2: Degree/intensity of immobility

L=Low, M=medium or average, H=high

The sign "<" means: intensity decreases to
Lower category,

">" means: intensity increases to higher

category
Col.3: Degree/intensity of Indivisibility (L, M, H)
Col.4: Degree/intensity of Limitationality or
restricted Substitutability (L, M H)
Col.5: Degree/intensity of Polyvalence (L,M,H)
Col.6: Degree/intensity of Non-excludability (L, M,H)
Col.7: Degree/intensity of System-effects (L,M,H)
Col.8: Labour intensity of the specific infra-
structure service (L,M,H)
Col.9: Degree/intensity of Labour qualification

required for specific infrastructure service
(L,M H)
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TABLE 6.: Main Categories of Regional Infrastructure
(Matrix Table I. B.)
Characteristics of Infrastructure (Degree of
"Infrastructureness")

D D D D S i TR D D =D - . D SR D D N R G D D G Gh E T P D G T D S AR TR YD S WS WD WD WD WD i G A W W W = - -

| 2] 3| 4| 5] 6] 7| 8| 9|
e | == [-=]==] =] -=]==]--]--
[ R (N A N R
A. Transportation | H] H| H| H| M| H|] M| ™
[ S I ER R IO R
| B. Communication | M| M| H| H|<M]| H] M| H]
N I |
| ¢. Energy Supply | H| M] H| H] L] H] L| ™
[ A (N N N AN
| D. Water Supply | H} M| H| H| M| M| L|<M
| B I
| E. Environmental | M| M| H| M|>M| M| L|<M]|
| T I A A
| F. Education | L] L] H| H| m] M] H| H|
[ I A N N R N
| 6. Health | L] L] H| H|<M| M| H| H]|
[ I N N A
H. Special Urban | M L} M| L] M| M| M| M|
[ R [ I
I. Sportive, Touristic | L] L]<M| L|<M] L|<M] L
Facilities [ N [ [ D I
| [ I N R N
J. Social | L] L] M| L] L] L} H| ™
[ R N N
K. Cultural Facilities ] L] L] M| L] L} L] M| M
T LTt T T
| [ R R Y R A N
| L. Natural Endowment | H] L] M| M} M| L] L] L]

Legend for Columns 2-9: see Table 5.
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As far as these tentative entries L, M and H are con-
cerned, they are based on the assumption that in prin-
ciple, it is possible to measure them in terms of
resource or opportunity costs. For example, immobility
can be considered to be measurable in terms of mobili-
zation costs, in the sense that resources are.needed to
compensate for the effects of immobility. In the same
way, the evaluation of the degree of non-excludability
is based on the assumed costs of applying an
appropriate exclusion technology. The scope of these
exclusion costs depends in particular on the number of
potential or existing check points, such as toll-booths
at the exits and entrances of highways or box offices
in theatres intended to sell tickets and thus achieve
exclusion. The possible application of different exclu-
sion technologies may even be strong enough in
particular instances to enforce the exclusion princi-
ple. To the extent that an explicit exclusion technolo~-
gy can be avoided this would imply reduced exclusion
costs. In any. event, our evaluation of exclusion
technology commences with the cheapest method of exclu-
sion technology.

A second point which must be considered 1is the
non-static nature of such exclusion <costs. To the
extent that exclusion technology changes, costs will
also vary. With increasing costs of Labour-intensive,
relative to capital-intensive, <control technologies
substitution would be probable. Therefore, the actual
state of applied and assumed exclusion technology is
not fixed over time.

The system effects can be measured by the reduction in
costs which arise from the improved accessibility to
other types of infrastructure. The remaining two
elements of dinfrastructureness can also be considered
in cost terms. Labour intensity is the ratio of the
quantity of Labour 1inputs to the quantity of capital
(material and human) inputs employed in the production
process of the respective infrastructure services.
Labour qualification refers to the requirements for
private human capital, which can be measured in terms
of costs such as those incurred in providing the neces-
sary training and specialized education.

A relative evaluation on the basis of the spill-over or
system effects has not been applied to infrastructure
sub-subcategories. The evaluation only takes into
account whether the specific infrastructure subsystem
in - question’ <can - make access to other types of infra-
structure easier as is the case with the transport or
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communication infrastructure improving the accessibili-
ty of point type infrastructures such as schools, hos-
pitals, cultural facilities, or fire stations.

Given the basic division between "privateness" and
"publicness", it is contended that infrastructure cate-
gories wWwith a Low degree of infrastructureness, and
particularly of publicness, are relatively <close to
being private facilities or capital assets. As a conse-
quence, in these borderline cases the possibilities for
substituting private activities for public activities
and vice versa are obviously relatively great. This can
be illustrated by reference to the fact that in some
countries or regions, home help services may be prefer-
red to old people's homes which could oblige people to
Leave their usual environment and to be concentrated in
such homes. The same consideration applies in relation
to kindergartens compared with mother-child groups as
private initiatives. It may be that this more "private"
form of tutoring children, where families or mothers
are paid for the services they provide to the children
of their neighbours, are preferred to the traditional
type of kindergarten work. ‘

Once again, serious problems arise regarding the conse-
quences of transgressing the borderline between public
and private activities. These cases should, therefore,
remain as exceptions, and should only be included in
the List of infrastructure categories where very <close
substitutes actually do exist, and where small changes
in preferences would be sufficient to change the selec-
tion of the appropriate instrument. As far as the
borderline between public and private capital is con-
cerned, these types of activities could be
appropriately subsidized in a similar way to private
investment, as discussed previously in relation to
advance factories and housing. Howaver, it is also
possible to argue the reverse: as kindergartens and old
people's homes are such close substitutes for private
activities, it would perhaps be better to pay a trans-
fer to the people concerned thereby allowing them to
pay for a place in a private kindergarten or in an old
people's home, or to spend the money on hiring someone
to come to the home and teach the children or Llook
after the old person.
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-V. SUMMARY PRESENTATION OF THE BASIC CHARACTERISTICS
OF INFRASTRUCTURE (INFRASTRUCTURENESS)
IN MATRIX FORM

In summarizing all the preceding considerations, an
attempt was made to present their results in a Matrix
Table. The Lleft hand column of MATRIX TABLE 1I.A. C[cf.
TABLE 5] contains the main categories of infrastructure
and their sub-categories, which the Study Group consi-
ders to be relevant to regional development. The right
hand <columns <contain all the relevant characteristics
which, in combination, represent the degree of infra-
structureness. TABLE 5 presents the results for the
sub-categories, and TABLE 6 for the main categories. At
the top of this List are those categories with a rela-
tively high degree of infrastructureness, whilst the
categories exhibiting the Lowest degree are to be found
at the bottom. Each main category comprises various
sub-categories such as network systems, which represent
possible combinations of band and point types of infra-
structure and public human services.

ALL those infrastructure facilities which are required
to maintain the infrastructure facilities <considered
(e.g. road building yards, storage places for repair
materials, security offices etc.) are also covered by
the infrastructure Llist. It should be noted that some
special infrastructure equipment comprises a combinati-
on of various other infrastructure categories, such as
industrial estates wWwhich are a combination of energy
supply, water distribution and sewage infrastructure.
In some <cases the infrastructure stock also includes
the provision of the necessary Land.

Although the four criteria of publicness U[immobility,
indivisibility, Llimitationality, and polyvalence, see
II.1.] exhibit simultaneously, at lLeast in principle,
publicness in both production and consumption, the
evaluation contained in MATRIX TABLES I.A. and 1I.B.
Ccf. TABLES 5 and 61 refers particularly to the
production side. The notion of polyvalence presumably
has a smaller degree of variation compared with mobili-
ty/immobility for example, because a given
infrastructure category can normally only provide the
category-specific type of service; transportation
infrastructure produces transportation services, not
education services, energy infrastructure produces
energy, not health services. The additional <criterion
of non-excludability, which brings the notion of
publicness into sharper focus, refers to the exclusion
technology on the use or consumption side.
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It 1is assumed as explained that the intensity of each
infrastructure <characteristics 1increases from the
sub-categories to the main categories because the
degree e.g. of substitutability between transportation
infrastructure and education is less than between e.g.
roads and railways. In order to stress that the ordinal
rankings cannot be simply added up, the result of the
tentative ranking is presented in two Tables.

As already stated, the entries included in TABLES 5 and
6 (M, L and H) reflect only the provisional opinions of
the Study Group. Their validity must be accepted as
being of restricted value until such time as more empi-
rical information is available. It is not possible to
draw any more definite conclusions until serious empi-
rical work has been wundertaken. Furthermore, some
elements of this matrix may vary from region to region
depending, in part, on the standard of technology in
the areas concerned. In no sense, therefore, can it be
claimed that this analysis is definitive.
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VI. THE EFFICACY OF INFRASTRUCTURE AS AN INSTRUMENT
FOR REGIONAL DEVELOPMENT

VI.1. THE SUITABILITY OF INFRASTRUCTURE AS AN INSTRU-
MENT FOR REGIONAL DEVELOPMENT

As has been shown above in capter IV, infrastructure is
but one of the resources which determine the develop-
ment potential of a region. The different
infrastructure categories provide services which, if
they are lacking completely in a region or if the exi-
sting capacities are already fully wused, Limit the
development possibilities of that region. The reason
why infrastructure, compared with the other RDP fac-
tors, is of special importance for regional develop-
ment, and why it represents an appropriate instrument
for regional policy, can be summarized in terms of the
following four considerations:

(1) Infrastructure represents a part of the overall
capital stock of a regional (or national) eco-
nomy. Its strong capital <character, or high
degree of capitalness, implies that the servi-
ces being produced with the aid of different
infrastructure equipments can only be provided
in the form of relatively large capacities with
a relatively Long Life-cycle. Whenever and
wherever infrastructure services are needed,
they <can be created through investment. Direct
infrastructure investment or subsidization of
investment is, therefore, an appropriate
instrument for regional development.

(2) At the same time infrastructure exhibits rela-
tively strong public good characteristics or a
high degree of publicness, which means that
private market activities will fail more or
less (depending on the degree of publicness) to
supply these services in the desired gquantity,
quality and location. A special infrastructure
policy is, therefore, required in order to
satisfy the demand for infrastructure, and to
overcome the possible Limits to growth 1in a
region.
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(3) Infrastructure is not only important in so far
as it provides these specific services, but it
can also be used as a substitute for other
potentiality factors which are Lacking or
under-supplied. This 1is particularly true for
transportation and communication infrastructure
which reduce the cost of spatial distance and,
thus, compensate for a peripheral Location.
Infrastructure is also an important instrument
for increasing the degree of agglomeration or
for improving the sectoral economic structure
of a region. This can facilitate the transition
from an agriculture dominated production
pattern to an industry dominated one, or from
the Llatter towards a more service oriented
sectoral structure. Normally, a certain adjust-
ment and extension of the existing infrastruc-
ture equipment will be necessary. The
usefultness of infrastructure in this respect
lies in its adjustability and flexibility
through new investments in the medium run,
compared with the more lLong term determinants
of RDP such as Llocation, agglomeration and
sectoral economic structure.

(4) In the short term, the multiplier effects of
additional infrastructure 1investment spending
are of some importance to the individual regi-
on. The short term income effects and the medi-
um and Long term capacity effects together
represent the wutility of infrastructure for
regional development.

The effect of infrastructure improvements on regional
development depends largely on the quality and structu-
re of the infrastructure capacity. Increases in the
capacity of infrastructure very often also Lead to an
improved quality of service. Thus a motorway not only
has a larger capacity than a 2-lane road, it 1is also
faster and safer. Hence, increased capacity of infra-
structure may often also satisfy other needs and gene-
rate new demands.

In many cases increased infrastructure capacity can be
provided in alternative ways, which may have very dif-
ferent consequences for regional development. For
instance, the capacity of a road network may be 1impro-
ved by idncreasing the density of small roads, thus
improving the local accessibility within the region.
But it also <can be improved by building a divided
motorway and thus increasing speed and safety in the
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central part of the region. The capacity of hospitals
might be increased by building more small hospitals, or
by building one big hospital, which can provide more
specialized services, but poorer accessibility. A final
example might be energy production, where increased
capacity might be obtained by building one very Llarge
power plant, for wWwhich most machinery has to be
imported into the region, or by a more diverse strategy
based on energy savings and smaller plants, which to a
Larger extent can be provided by local businesses.

VI.2. THE CONDITIONS FOR A SUCCESSFUL INFRASTRUCTURE
POLICY

The basic condition which must be fulfilled in order
that infrastructure can be wused successfully as an
instrument for regional development is that at least
one 1infrastructure <category represents an actual
bottleneck and hence a Limiting factor to the develop-
ment of the region concerned. The <identification of
such an actual bottleneck implies a two-stage test:

(1) The identification of those infrastructure catego-
ries which are either totally Lacking 1inside a
region or, if they do exist, are already subject to
excessive wuse such that no spare capacity exists
for providing additional services.

(2) The assessment of whether, and to what extent,
non-existing infrastructure categories are really
needed or can be provided at all in the same sense
that they represent a Limiting factor to the deve-
Lopment of the region concerned. It seems obvious
that deep sea harbours can only be built in a
coastal region and funiculars only 1in a mountain
area. But problems such as whether or not the exi-
sting road network or the school system represent
an actual bottleneck in a given region are not so
trivial as these types of infrastructure would
normally be needed 1in any region, albeit with a
region-specific Level of service.

If both tests are satisfied, increasing the bottleneck
capacities will normally dincrease both potential and
actual income and/or employment, or stop their possible
decline. But this must not always imply that increasing
an already existing excess capacity will not have these
beneficial effects. It could be that an wunderdeveloped
region wWwith an absolutely Low and qualitatively poor
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infrastructure equipment is not sufficiently attractive
for private investors and qualified Llabour, to the
effect that the existing capacities are underutilized.
In such a situation, it will have to be analysed
whether an improved infrastructure endowment will not
also help to improve attractivity. However, such a
strategy can cause unnecessarily high cost.

In the <case of the existence of lLarge excess infra-
structure capacities, the presumption is that it is not
the infrastructure that Llimits regional growth but
other factors. Normally, the total influence of all the
factors will show wup in the productivity/lLabour cost
ratio or the "efficiency wage" (Keynes) of a region;
the higher the existing productivity compared to Labour
cost, the higher, presumably, is the regional competi-
tiveness. The best strategy in such a case would
clearly be not to create additional excess infrastruc-
ture capacities, but to try to improve the distorted
productivity/labour <cost ratio by attempting to keep
the rate of increase in Labour costs Lower than in
other regions, and to subsidize private capital invest-
ments temporarily in order to encourage a flow of qua-
Lified Labour and new 1investments into the region.
Through such a combined strategy, the relative lLabour
costs of the region in question can be reduced and, at
the same time, the productivity per job increased such
that the productivity/labour cost ratio will dimprove.
As a consequence, new jobs become profitable and
employment increases.

The first test of whether or not there exists an actual
infrastructure bottleneck 1is, therefore, of great
importance for regional policy as the infrastructure
development strategy will normally only work if
infrastructure 1is the relevant bottleneck factor. The
first test can be roughly applied by considering a List
of infrastructure categories and examining whether or
not a category is absent, or whether or not an existing
capacity, compared wWwith the infrastructure endowment
and Level of service in comparable regions, is suffi-
cient.

Depending on whether an infrastructure category is
"population serving" or '"space serving", an individual
infrastructure category will show some relationship
with either population size and age/sex structure or
- Wwith the size of the territory to be served. An infra-
structure category can be considered to be ‘"population
serving” if its capacity is a function of the number of
inhabitants, as 1in the case of hospitals, schools and
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theatres. It is "space serving" if the density per
square kilometer is the more relevant capacity
indicator as in the case of almost all network type
infrastructure (e.g. roads, pipelines, waterways, ener-
gy supply networks). It is obviously possible to take
both types of capacity criteria into account at the
same time, if they are relevant.

To quantify such <c¢riteria requires that the existing
infrastructure endowment of all regions, or of the
group of the developed regions only, is analysed in
order to determine whether there is any correlation
between population or area on the one hand and the
different infrastructure capacities on the other.

This simple procedure obviously implies that some sort

of '"normal” infrastructure endowment must be accepted
as the reference standard. Basically, this means that
the views of infrastructure planners, who have

previously made infrastructure investment decisions in
the different regions, are considered to be relevant
guidelines for this evaluation. The more pronounced a
deviation from that "normal" standard, the greater the
suspicion that in the case of the individual region to
be tested, a more or Less serious bottleneck does
exist.

The basic proposition of the Development Potential
approach is that potential RPC is inter alia a function
of the infrastructure endowment of that region. It
would, therefore, not be appropriate to use a simple
average as a standard reference criterion, as an avera-
ge infrastructure equipment must also implLy that an
average RPC would or should follow. A more appropriate
test is, therefore, to compare for example, the group
of the Least developed regions with the group of next
best developed regions rather than directly comparing
the first group with the average of all regions. It is
also reasonable to compare an individual region with a
group of comparable regions, that all show a certain
higher degree of development which it seems possible
for the single region to reach within the next say 10 -
15 years. Such an analysis has been carried out in
several National Reports.

Such a procedure represents a transition towards the
second test. In order to choose the most satisfactory
group of '"reference" regions, the differences in the
regional development profile, or regional
characteristics, must be taken into account. A simple
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procedure would be to classify all regions according to
their most important regional characteristics,
including other potentiality factors such as natural
resources, location, agglomeration and sectoral struc-
ture, and to show the correlation between
infrastructure endowment and the endowment with the
other RDP-determinants. However, as, according to the
RDP approach, these other factors also influence poten-
tial per capita income, quantified indicators of
infrastructure endowment <can also be correlated with
RPC.

It could then be seen whether and to what extent there
is, for &example, a "typical" infrastructure endowment
for agricultural regions compared wWwith industrialized
or service sector ones, or what differences in
infrastructure endowment exist between regions with
different degrees of agglomeration. These relationships
could then be used to estimate statistically so-called
quasi~-production functions (Biehl), which would show
the type and volume of infrastructure inputs needed to
obtain a certain lLevel or increase in regional income
or employment for example.

These quasi-production functions can provide the follo-
wing type of information: assume, that with a given
infrastructure endowment of 60 (in index terms), a RPC
of 30 could be reached. If region A has an infrastruc-
ture endowment of that lLevel (60) but only an RPC of
20, the —conclusion would be that it is presumably not
the infrastructure endowment or the Llevel of service
which Limits development in A. If there is a region B
which shows an RPC of 40 with an infrastructure endow-
ment of 60, this can be regarded as indicating a
possible infrastructure bottleneck. Both assumptions
obviously must be <checked with the aid of additional
information regarding the two regions, and, 1if this
does not <clearly contradict the assumptions, the
appropriate policy measures may be taken: in the case
of region A, additional incentives to increase the flow
of private capital and qualified Labour into the
region; in the case of region B, the subsidization of
new infrastructure investment. It is implied that both
regions are considered to belong to the group of
regions which have so lLow a fiscal capacity that they
are assumed to be unable to finance the development
measures out of their own revenues or that the
infrastructures concerned are normally provided by a
higher Level of government.
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The second test basically implies that a region-speci-
fic investigation must be made in order to describe the
regional profile, and to identify the particular
infrastructure bottlenecks which Limit the development
of the region in question. This requirement should be
fulfilled by the regional development programs to be
submitted to the Commission. If these programs are
based on a common methodology, including both the spe-
cific characteristics of the regional profile and the
regional infrastructure endowment, the most successful
development possibilities with a given endowment of
other RDP factors <could be determined. To the extent
that the European Community will then contribute by
helping to finance the removal of existing
infrastructure bottlenecks, development 1in the Lless
developed European regions can be very much improved.

VI.3. CONSEQUENCES OF PRICE- OR FEE-FINANCING OF
INFRASTRUCTURE

The productivity increasing capacity effects of infra-
structure are maximized when infrastructure services
are provided without <charges or fees, and where
infrastructure investment is financed via grants or
direct payments from higher level governments, inclu-
ding the financial <contribution of the European
tommission. To the extent that the financing of infra-
structure capacities requires the financial participa-
tion of a region, and to the extent that the services
of the infrastructure categories are sold on the basis
of the payment of prices or fees, the advantages to the
region concerned are lower. Is is, therefore, necessary
to distinguish between those categories of
infrastructure where services would normally be supp-
lied free of charge, as in the case of roads, coastal
protection, pollution control, urban and regional plan-
ning, and those infrastructure categories where
normally services have to be paid for (i.e. where exc-
Llusion is applied) as with railways, telephones, ener-
gy, kindergartens and theatres.

When an existing infrastructure bottleneck is removed,
it is possible that the advantage obtained from the
capacity extension is sufficiently lLlarge even if prices
or fees are charged. However, this may depend on the
basis upon which the <calculation 1is undertaken. 1If
these fees are <calculated on the basis of a capacity
utilization rate, it may be that the prices are higher
the lower the capacity utilization. In such cases, fees
or prices could remove a lLarge part, if not all, of the
benefits of an improved infrastructure endowment. In
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the case of a uniform national policy, as for telephone
services and energy (electricity and gas), the net
benefits for the Lless developed regions may be Larger,
compared with those for the more developed ones,
because the contribution of users in the more developed
regions may be higher due to the economies of scale
arising from high degrees of agglomeration. However,
some of the benefits of infrastructure, which would be
available at a zero price or fee, would be reduced.
Take for example the construction of a power plant in a
region. The improved equipment will normally decrease
the price of electricity supply in that region, but the
benefit of this new investment will not go to the regi-
on if uniform national cost pricing is applied in that
country. With uniform average national pricing, there
would be no particular advantage to that region except
in the <case where, without the new investment, prices
would have risen on average for the country as a whole.

In order to avoid that price policy reduces to almost
zero the positive effects of improved infrastructure
endowment, the implications of pricing policies for
regional development must be taken into account. Even
if, given the possibilities of applying the exclusion
principle, some categories of infrastructure services
are only provided when fees or prices are charged, the
important question is whether or not the prices or fees
for Lless developed regions should be lLower relative to
either the national average or to the Llevel in more
developed regions. This would be in Lline with the
subsidization of private costs in lLess developed regi-
ons, as 1in the case of private investments or Labour
qualification.

To summarize, infrastructure is an important instrument
for regional development, and, as one of the RDP fac-
tors, it can be used, and should be used, to encourage
the development of the lLless developed European regions.
Whether and to what extent infrastructure can be suc-
cessfully wused as a regional policy instrument will
depend upon an investigation of each individual region
on the basis of its development program. In evaluating
the benefits of the improved infrastructure endowment
for Less developed regions, the possible effects of
prices or fees and the financial participation of the
less developed regions in financing the infrastructure
investment must be taken into account. The greater the
financial participation and the higher the prices or
fees to the users of the infrastructure —category
services, the Lower will be the comparative benefit for
the aided region.
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VI.4. A POSSIBLE REJOINDER: INFRASTRUCTURE AS A CONSE-
QUENCE BUT NOT A CAUSE OF REGIONAL DEVELOPMENT

From the point of view of the RDP approach chosen here,
infrastructure 4is concsidered to represent primarily a
factor determining regional development rather than a
result of differences in regional wealth or poverty. As
was explained above, the reason for this qualification
is the relatively high degree of <capitalness and
publicness which stresses the importance of
infrastructure for the creation of income and employ-
ment. This position does not imply that the influence
of demand factors are denied, or that the
interdependencies between demand and supply factors are
overlooked. It can <clearly be argued that wherever
infrastructure exists, there must have been some
pressure of demand, or at least the different govern-
ments must have perceived a certain demand for infra-
structure before deciding to <create dinfrastructure
capacities. In a more elaborate and lLarge-scale model,
such interdependencies between demand and supply fac-
tors would obviously have to be taken into account.

However, in summarizing, the following arguments can be
put forward to support the proposition that the influ-
ence of infrastructure on regional development domina-
tes to such an extent that, in a simplified approach of
the type undertaken here, attention can be concentrated
on this particular aspect:

(1) It is an economic truism that most economic pheno-
mena are to some extent related to supply and
demand factors. Consequently, if any infrastructure
capacity exists, it <can be assumed that some
"demand" has been identified, and that some income
or tax capacity has been made available to finance
that facility. However, two questions have to be
clearly separated:

- the question of why an infrastructure capacity
has been buyilt and how and by whom it has been
financed. As far as this particular question is
concerned, infrastructure can be seen as a conse-
quence of income: the higher the income the bet-
ter, presumably, the infrastructure equipment.

- the question as to what effects are caused by the
existence or lLack of an infrastructure facility,
i.e. what is infrastructure good for.
Infrastructure capacities are not simply built in
order to spend money, -but rather to obtain the
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(2)

(3)

(real or perceived) benefits which can (only) be
provided by the different kinds of infrastructure
due to their publicness and capitalness characte-
ristics. From this perspective, it is the
capacity effect we are interested in rather than
the demand aspects, although these will certainly
have to be considered if a comprehensive infra-
structure theory is to be developed.

The present research project is only concerned with
the second type of question. We are interested to
Learn and to advise the EC-Commission what benefits
in terms of income and employment for example are a
consequence of the fact that region A has a smaller
or Larger infrastructure equipment than region B.
Infrastructure is considered to represent a capital
asset which <contains a relatively large bundle of
services that can be used as an input in order to
generate welfare outputs.

Even 1if we included 1into our analysis the first
sequence of cause and effect, i.e. that a higher
income per capita determines what quantity and
quality of jnfrastructure was to be <created, this
cause and - effect sequence differs between
categories with a higher or lower degree of public-
ness, and particularly between network and point
infrastructure that is not related to network
infrastructure. A national highway or railway
system 1is not normally financed out of Local or
regional funds, but rather via the national budget
or the budget of the national railway company.
There cannot, therefore, exist any direct causal
relation between regional GDP and highway and
railway investments or capacities. Indeed, some
regions may be endowed with a highway route or a
high voltage energy Lline only because two other,
more distant regions are to be served.

If spending on infrastructure in response to demand
pressures was the dominant feature of the infra-
structure phenomenon, one would expect
infrastructure endowment to be more than proportio-
nately higher in richer areas compared with the
poorer ones. This would follow not only from the
fact that infrastructure is a "normal", or even a
"superior" good, but more particularly from the
interplay of the political demand-revealing or
demand-perceiving process which tends to give hig-
her weights to Llarge agglomerated regions with
their great voter potential. As a consequence, one
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(4)

would expect to find relatively better infrastruc-
ture endowments in those regions compared with the
others. This would also imply that bottlenecks
appear rather more frequently in smaller and poorer
regions, and excess capacities in richer and Larger
ones. However, as Wwill be shown Later, this is not
the <case. If dinfrastructure is not distributed
according to certain criteria of demand for private
goods, such as income and fiscal capacity of Llocal
and regional governments, this may reflect the fact
that governments consider infrastructure either as
some type of "merit" good or as a redistributional
instrument. This assumption seems to be true for
less developed regions in many countries because
better infrastructure equipment is frequently
financed with the aid of lLlarge transfers and grants
systems.

As a consequence, poorer regions can have a relati-
vely Larger, and richer regions a relatively
smaller dinfrastructure endowment. The former type
of region will then show relative underutilization
or excess capacities, and the Llatter relative
bottlenecks and overutilization. If one analyses
more closely the justifications given by national
governments for national regional policies, it is
not so much demand that is stressed, but rather the
intention or the hope of attracting more private
investments, of creating more new jobs, of stopping
outmigration or of allowing the dindigenous Labour
force to be better used. ALL of these arguments are
more supply than demand oriented.

That infrastructure may appear to be relatively
underutilized in poorer regions can also be

expected from the point of view of the
minimum-supply or critical minimum effort
hypothesis discussed above. When governments try to
provide a region with the possibilities for

self-sustained regional development, they may have
to invest much more in those regions than actual or
perceived demand would require. Nevertheless, if
regional development was not what it was expected
to be even in the lLong run, it may be due either to
the other potentiality factors or to the fact that
regional private factors of production are overpri-
ced compared with the Level of productivity
attainable 1in these regions. This points to the
fact that a peripherally located region may be so
disadvantaged that even a relatively, but
nevertheless only slightly, better transportation
infrastructure may not be sufficient to compensate
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(5)

6)

for a bad location. Furthermore, if only
transportation networks are improved, it will some-
times benefit the producers in optimally agglomera-
ted regions more due to the fact that a reduction
of transportation costs is for them equivalent to a
tariff reduction, and allows them to <compete more
efficiently with domestic producers. Finally, since
infrastructure policies are time consuming, it may
be that, until any significantly improved equipment
can benefit fully the region in question, outmigra-
tion will continue, and competing private
investments will already have been realized in
other regions such that the prospects of a new
“"take-off" are seriously reduced during this
relatively lLong period. The minimum-supply or the
critical effort hypothesis may, therefore, provide
a better explanation of empirical findings than
does a demand hypothesis.

The discussions of cause and effect relationship
must be separated from the econometric possibili-
ties of testing hypotheses based on these assumed
relationships. The pure correlation operates in
both directions, and it is not possible to resolve
the cause and the effect 1issue with the aid of
correlations. The specification of the regression
equation to be tested has to be based on theoreti-
cal reasoning, which itself depends on the type of
question to be answered. Whilst this Study tries to
answer the question of what infrastructure contri-
butes to regional development, and other questions
related to the infrastructure phenomenon are not
considered to be irrelevant, the position is simply
that the Group has had to concentrate on this spe-
cial type of problenm.

A decision on this issue cannot be taken without
recognizing that infrastructure is only one deter-
minant of regional income and employment. If the
other potentiality factors 1in combination with
infrastructure can explain a Larger share of total
regional income dispersion, it is no longer possi-
ble to claim that income is the relevant explanato-
ry variable and not infrastructure. There 1is no
theoretical basis for the proposition that income
determines regional Llocation measured by distance,
or that agglomeration is an effect of income rather
than being a <cause. Admittedly, in the case of
sectoral economic structure, measured with the aid
of the GDP share of industry and services, the
opposite hypothesis can also be justified. But here
again, the potentiality factor approach 1is not
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denying the 1influence demand exerts on structure..
The proposition dis only that there 1is not a
continous and "costless'" change from say an agri-
culture dominated regional structure to an
industrialized one, and from an industrialized one
into a structure dominated by service sector acti-
vities. In these c¢ritical phases of regional
development, sectoral structure changes are not so
much a consequence of changes in demand, but of the
fact that regional competitiveness has decreased
and more particularly, that comparative advantages
in former export industries have been lost.
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REGIONAL ENDOWMENT WITH INFRASTURCTURE AND ITS
CONTRIBUTION TO REGIONAL DEVELOPMENT

EMPIRICAL ANALYSIS

VII. INTRODUCTORY REMARKS

The Second Part of this Study is devoted to the empiri-
cal questions outlined in the introduction to Part One
- especially definition and calculation of
infrastructure and development indicators, estimation
of quasi-production functions and identification of
bottlenecks and excess capacities. In addition, the
findings of the nine National Reports are summarized. A
final Chapter draws conclusions both for regional poli-
cy and for desirable new research. An Appendix contains
the main results of two case studies on Portugal and
Spain that have be carried through after the Study
Group had finished its work with the present Report.
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VIII. DEFINITION AND CALCULATION OF INFRASTRUCTURE
AND DEVELOPMENT INDICATORS

VIII.1. DEFINITION, STANDARDIZATION AND NORMALIZATION
OF INDICATORS

Given the publicness and capitalness of infrastructure,
the most interesting aspect of infrastructure 1is its
capacity effect. From a Long term point of view of
regional development, the 1income multiplier effects
caused by infrastructure idinvestment spending can be
neglected.

There are three possible definitions of infrastructure
capacity:

- absolute capacity;

- relative capacity, i.e. in relation either to
population (INF/POP) or to area (INF/AREA);

- functional capacity, i.e. the individual infra-
structure capacities are related to population
if they represent point types of infrastructure
which are assumed to be directly population
serving, or are related to area if they are of
the band or network type, having predominantly
the purpose of opening up space, and thereby
indirectly serving population needs. Even if
there is not always a very strong correlation
between point infrastructure and population on
the one hand or network infrastructure and area
on the other, usually one of the two correlati-
ons dominates.

ALL three definitions presuppose that an adequate mea-
suring rod for capacity is available. A differentiated
measurement would require information about the number
of service units provided by each individual infra-
structure category. This would also allow one to mea-
sure capacity in terms of the technologically maximum
or the economically optimal number of wunits, and to
directly compare them with those actually used. For a
transportation facility this could be tons of goods and
services per day, weighted with a characteristic speed
and other quality indicators, or number of patients/day
weighted by qualitative medical treatment. As a lLast
resort, either ideal shadow-prices or appropriately
constructed wutility dindices would have to be used. It
becomes immediately clear from discussing these possi-
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bilities that such an endeavour is not feasible in the
context of our study given the time and money
constraints. Such a concept would involve a Large num-
ber of case studies in order to identify the most
appropriate technological characteristics and weighting
procedures for each infrastructure category.

Consequently, the Group had to work with a much more
simplified and crude approach, but one which is more
easily made operational allowing the <collection of
basic information relating to the Large number of
infrastructure categories identified in the first part
of this Report. Admittedly, such a crude approach will
provoke easy criticisms by experts in the different
infrastructure fields. However, we thought it more
useful to have a broad approach which is generally
applicable to any infrastructure category, rather than
to select one category for a more detailed case study.
These simplified measures are for example, kilometers
of roads per road category, number of school places per
category, kilometers of high voltage energy network,
hospital beds, places 1in theaters, museums and so
forth.

In addition, it seems more interesting to estimate
quasi-production functions for a lLarge number of infra-
structure categories wWwith such a crude indicator,
rather than trying to develop a maximumly refined
system for only one infrastructure category.

The approach adopted for the present Study starts from
the assumption that it 1is possible to select one or
very few physical or technical <characteristics of an
infrastructure facility in order to roughly measure
capacity. This implies a certain intuitive judgement as
to that characteristic of an 1infrastructure facility
which could exercise the relatively strongest
bottleneck influence. According to the publicness and
capitalness criteria developed in Part One, this should
be the relatively most non-substitutable and the
relatively most polyvalent element of a complex infra-
structure facility.

Take for example the case of airports. It is possible
to lLlook at the passenger service capacity of the main
airport building, or at the number of gates, or at the
technical equipment of air control, or at the size of
runways. The <choice was for airport runway surface
(length times width) and, where possible, for hard
surface only, weighted with Load classification numbers
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which dJndicate whether a jumbo or smaller aircraft can
take off and Land there. If the runway has a certain
quality, it can be assumed that the other elements of
the respective airport are also designed so as to per-
mit take-offs and lLandings by specific airplanes and to
offer the appropriate passenger services. On the other
hand, a marvellous building with lLlarge, spacious halls
and a fast wurban transport connection with the city
center would not be very helpful if the runways were
only built for Light aircraft. In many cases, the
selection made will represent no more than a guess,
albeit from the point of view of experts in the diffe-
rent infrastructure fields. The Group cannot <claim,
therefore, to have used the best available criterion
for describing economically relevant infrastructure
facilities. It <can <claim, however, to have tried to
select criteria according to similar degrees of appro-
ximation or simplicity in order to obtain roughly com-
parable results for a lLarge spread of infrastructure
categories ranging from transportation to museums and
even to natural "infrastructure" Llike forests and
parks. :

As far as the <choice between absolute, relative and
functional capacity definitions is concerned, it would
have been desirable to cover all three in the study.
This was possible for some National Reports, such as
the Dutch one, which is particularly interested in the
sensibility of the different definitions, but was not
possible for the Community Analysis. Most Reports and
the Community Analysis are based on the functional
approach. The indicators obtained with this functional
approach are called standardized indicators.

The standardized indicators cannot be added up to build
a complex infrastructure indicator due to the fact that
each indicator is still expressed in the specific
dimensions chosen Like km/area or hospital
beds/population. Hence, a transformation into dimensi-
onless indices is required. This procedure is called
normalization. Here again, several possibilities exist:

- a division of each standardized regional indi-
cator by the 1indicator average for each
category. This transformation is less sensitive
to extreme values, but has the disadvantage of
producing wunequal scale lengths for each cate-
gory.
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- a division of each indicator by the <correspon-
ding maximum value of an indicator series.
Here, transformation is more sensitive to
extreme values, but Leads to equal scale
length. In addition, this transformation still
implies a ratio scale so that the order of
magnitude of each figure has a definite mea-

ning.
- subtracting the row minimum and dividing the
result by the difference between the row

minimum and row maximum. The resulting interval
scale is not invariant against a multiplicative
operation such that a value 50, for example,
does not imply twice the capacity 25.

- statistical standardization, 1i.e. subtraction
the average and dividing by the standard
deviation. This procedure suffers form the same
drawback as does the preceding transformation.

The Group decided to apply the second normalization
method, 1i.e. dividing by the maximum value of each
standardized indicator series. This implies

where a imax is the maximum value of standardized
a-values over all regions.

VIII.2. REGIONAL DELIMITATION AND DATA PROBLEMS

An empirical analysis of regional infrastructure endow-
ment and its contribution to regional development will
be basically affected by two types of problems: how to
appropriately define and delimitate regions, and how to
obtain the desired statistical data for those regions
that are sufficiently coherent and comparable between
member countries.
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As explained in Part One Ccf. 1I.2.]1, infrastructure
categories have specific regional servicing areas or
extend their services to smaller or larger groups of
people. In order to measure infrastructure capacity in
the functional sense as presented above in relation to
area or population served, first the size of the
category specific area or group should be known. Howe-
ver, if this condition would be fulfilled, as a result
these servicing areas or groups would differ, as it
cannot be assumed that the different servicing areas
will always coincide. On the other hand, if the objec-
tive is to quantify total infrastructure equipment of a
given region, some servicing areas by categories will
be Larger and others smaller compared with the given
region.

Whenever a given region is larger than the appropriate
servicing area, this can imply an import of
infrastructure services from a neighbouring region, and
whenever it is smaller, it will possibly export some of
its infrastructure services. An airport or harbour for
example may not only serve the region in which it is
Llocated, but also adjacent other regions, and a region
without appropriate university facilities will have to
Let its students emigrate to another, better equipped
region. Network types of infrastructure lLike a road or
railway or an energy supply system may show large capa-
cities even in less developed regions in order to allow
for some transit-demand from more developed regions
whose exchanges cross the territory of the less develo-
ped region. But what 1is important in our context is
that these existing infrastructure capacities can also
support economic activities of the "transit" region and
therefore, nevertheless, represent some development
potential. As a conclusion, the basic approach remains
valid, but measurement problems may arise if the desi-
red first-best statistical information is not availa-
ble. ‘

For the present Study, it has been intended to use the
so called basic administrative units or level-II regi-
ons according to EC-classification. These Llevel-II
regions basically represent national preferences and
choices as to appropriate regional delimitation. In
most member countries, they are large enough and are
sufficiently conformable with the congruence criterion.
They nevertheless differ <considerably in size. For
example, member countries Like the United Kingdom and
the Federal Republic of Germany with roughly equal size
have a significantly different number of regions: 11 in
the first and 34 1in the second case. [See First and
Second Periodic Report on the Social and Economic
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Situation of the Regions of the European Community,
Brussels 1981 and 1984. These two Reports present a
wealth of information as to the level-II regions and
their development during the sixties and the
seventies].

The German regions furthermore, are purely
political-administrative units whose boundaries cut
through economically interlinked areas. The three
City-States of Berlin-West, Bremen and Hamburg only
comprise the urbanized city territory and are separated
from the economic hinterland. Also, some of the German
Regierungsbezirke do not <coincide with a reasonably
defined functional region. It, therefore, was decided
not to use the level-II concept in the German case, but
rather to rely on another set of <clearly functional
regions. They were created for the purpose of analysing
regional disparities 1in the context of the "Raumord-
nungspolitik". The only region for which it was not
possible to apply this functional approach in Germany
is Berlin-West. Due to its peculiar geographical Lloca~-
tion amidst the territory of the German Democratic
Republic, the center-hinteriland relationships practi-
cally do not exist. 1In addition, the high financial
support granted by the German federal government
allowed to maintain an infrastructure equipment consi-
derably higher as the one needed for Berlin-West as
such. As a result, Berlin-West would in many
infrastructure categories have reached the maximum
equipment of 100 and would have displaced even some of
the economically best developed regions in the
Community. For any statistical analysis tending to show
the relationship between infrastructure equipment and
economic performance, Berlin-West is, therefore, in a
clear statistical "outlier"-position.

A similar problem arises concerning the region of Gro-
ningen in the Netherlands. Due to the high value added
obtained from the natural gas production in that
region, the regional GDP is quite outside any normal
economic orders of magnitude as explained in Part One
Ccf. I1.3.]1 in relation to the infrastructure equip-
ment. In order to reduce the negative consequences
resulting from these statistical distortions, both
Berlin-West and Groningen were excluded from the analy-
sis.
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In some other countries, e.g. in Denmark, Belgium and
Ireland, the national experts and members of the Study
Group preferred a more differentiated regional break-
down compared with the level~II regions. Here again,
the number of regions is relatively Large and conse-
quently the size of the regions relatively smaltl. 1In
the case of Greece, the national planning regions which
are sufficiently functional have been retained.

The available statistical information on infrastructure
equipment and on regional characteristics selected for
the purpose of the present Study are documented in the
Annex. It shows first basic data for the full set of
141 regions and then a number of Tables for the reduced
set of 139 regions without Berlin-West and Groningen.

Starting from the List of Infrastructure Categories
developed for TABLES 5 and 6 of this Report and taking
into account the <considerations presented 1in the
previous section, it was tried to collect data contai-
ning a minimum information as to the capacity of the
different infrastructure categories. The definitions
for capacity are listed in TABLES A.1 and A.2 of the
Annex U[so-called Matrix-TABLES I and II]l. Although,
when formulating these definitions, feasibility and
availability were already considered, it proved not to
be possible to always obtain the desired information.

For many of the infrastructure categories appearing in
our List, no statistical information is available in a
centralized and easily comparable form. The Group,
therefore, had to invest much more time and effort than
originally expected in data collection and in checking
comparability. In addition to the official statistical
offices in each country, the experts had to contact
many other public and private institutions. Fortunate-
ly, almost all of them were ready to support the Study.
Without. their help it would not have been possible to
bring together the wealth of information now available
for the Community. ALL in all, the statistical task was
a formidable one. ALL experts, including their Institu-
tes or Universities, contributed far beyond their nor-
mal research obligations. To the best of our knowledge,
it is the first time that such a comprehensive and
differentiated stock of information on this large set
of infrastructure categories has been made available
for the Community, the member states and their regions.
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Despite the considerable efforts of the national
experts and the Group as such, a number of serious
deficiencies remains not onlty as far as the coverage
and definitions are concerned, but also regarding
international comparability. Many data, such as those
for the railway system or the energy supply networks,
had to be measured from maps in some member countries.
As to social and cultural infrastructure, sometimes
only simple number of facilities without any capacity
characteristics could be obtained. This implies that
e.g. the Louvre in Paris rates as "one museum' as does
a small village museum in a rural area. The
socio-cultural infrastructure indicators are, therefo-
re, Less comparable than the indicators for economic or
productivity oriented infrastructure categories Like
transportation or communication.

Since only very few consistent and comparable time
series could have been obtained, a cross section appro-
ach was chosen. It was tried to collect data for the
beginning and the end of the seventies in order to be
able to analyse also the <changes in infrastructure
equipment during this period. Unfortunately, it was not
always possible to cover the same years, say 1970 and
1979. In some cases, the first <cross section period,
therefore, had to be extended to the years before 1970
and up to 1974, whereas the second period <covers data
from 1975 to 1980. This is due to the fact that some

information is only collected for time intervals of
five and more years.

In many cases, the experts were able to obtain data for
their national regions that are not sufficiently
comparable between member states. As a consequence, the
data set used for the Community-wide analysis is consi-
derably smaller. Here again, a pragmatic approach was
chosen in order to avoid that only a small percentage
of the national data collected could be wused for the
Community Analysis. If only fully comparable data for
the same cross section years would have been selected,
the Study would have been even more restricitive. On
the other hand, given the relatively Large number of
data retained for the Community Analysis, the aggrega-
ted total infrastructure indicator IGES profitted from
a sort of error compensation. The following analysis
puts, therefore, more weight on this indicator than on
the indicators for the different main infrastructure
categories A to L.
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However, it needs to be stressed that the theoretical
approach developed 1in Part One of this Report is not
affected by the data problems mentioned. On the
contrary - if it is possible to test the regional deve-
Lopment potential approach already so successfully, as
will be shown below with the aid of imperfect data, the
conclusion is that this approach would be even more
relevant 1if better data were available. In any case, a
reneWed effort to improve consistency and comparability
of regional infrastructure and development indicators
appears to be worthwhile, because such information is
of great value independent of the merits of the regio-
nal development potential approach. With the insight
gained by the members of the Group into the
peculiarities of the statistical national bases and
definitions, it should be possible to improve
infrastructure statistics significantly. This would not
only help the Community, but also national and regional
authorities and researchers to base their analysis and
policy decisions on more reliable and comparable data.

According to the regional development potential appro-
ach, it is possible to predict the income per capita
and the employment that can be expected on the basis of
a given endowment with infrastructure and the other
determinants Like regional location, agglomeration and
sectoral structure. In order to test these hypotheses,
it 1is also necessary to have data on regional develop-
ment characteristics like regional product, productivi-
ty, activity rates and employment. As to these data,
the experts have been asked to use whenever possible
the existing data of the Directorate General for Regio-
nal Policy of the European Commission and the data of
the Statistical Office of the European Communities.
Both Institutions supported the work of the Study Group
most efficiently and allowed to wuse information that
had not yet been published in the period when the empi-
rical analyses for these Study were under way.

VIII.3. INFRASTRUCTURE CATEGORIES RETAINED FOR THE
ANALYSIS

The infrastructure categories for which data should be
collected are presented in TABLE A.1 1in the Annex.
Because of the comparability problems, the many
redefinitions, changes of dimensions, and differences
in data collection and aggregation, the codes of this
Table could not always be retained. TABLE A.3 1in the
Annex informs about the <codes selected for the
Community Analysis. In addition, all the computer sta-
tements used for calculation of the indicators required
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for the Community Analysis on the basis of the data.
collected by each expert for his country are given in
TABLE A.4. They cover both the infrastructure and the
regional development indicators.

As discussed above, it has not been possible to use all
the data collected by the experts for their respective
countries, even not all those indicators on which the
National Reports are based. The data set employed in
the Community Analysis therefore, is smaller than the
national sets. It is interesting to know the extent to
which the reduced Community data set contains the same
type of information embodied in the national data sets
used for <creating the 1infrastructure indicators. In
order to give an impression as to the equivalence of
the two sets, TABLE 7 summarizes the available
information regarding the number of subindicators used
for the construction of the main category indicators
both for the National Reports and the Community
Analysis. It also shows where subindicators have been
weighted and which of the subindicators have been wused
in both data sets. It must be stressed that these
figures are of different qualities. Only in some cases
was it possible to directly count the subindicators
whilst in others, estimates were entered. Nevertheless,
the overall picture can be considered to be reliable.
On the average, the Community data set comprises rough-
Ly half the national data. The percentage is higher
where alternative capacity indicators could be used and
Lower where only numbers of facilities or percentage
figures were generally available.

A simple test of exactly how representative the indica-
tors are s to calculate the correlation coefficients
between the national aggregated indicator values and
the equivalent values obtained for the Community
analysis for all the regions of a member country. This
information 1is given in TABLE 8. High coefficients are
found for 1Italy, Netherlands, Greece, France and
Germany ranging between 0.96 and 0.73. As to Belgium,
Denmark and Ireland, the figures are Llower. They are
between 0.69 and 0.34, if the completely insignificant
value for the 2nd cross section year in Belgium is
disregarded.

ALl in all, this is not a bad result given the large
statistical and comparability problems. Since it is the
first time that such a wealth of information has been
brought together in a systematic way, it seems worthwi-
le to attempt to obtain better data in order to conti-
nue and to improve the analysis presented here.
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Comparison of Indicators Used in National

Reports and Community Analysis
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Netherlands

Table 7 continued
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Legend for TABLE 7.:

1) First/second Line: Name of country with 01 first
and 02 second cross section year.
2) Third line: TN = Total number of subindicators
used for main indicators,
IN = Number of identical subindicators
used in National Reports and Community Analysis.
3) Fourth Line: NR = National Report,
CA = Community Analysis.
*) Means that all or some subindicators are
weighted.
+) No Information available in the Irish Report.
*%) No National Report for Luxembourg prepared.

TABLE 8.: Correlation Between the Aggregate National
and Aggregate Community Infrastructure
Indicators IGES

] 1979 (0.05) and has been lLeft out. The Belgian
| expert hesitated to accept the result of this
| comparison based on correlations.

. D o - W e WS D . . R . G SN WS M UMY D W AT G S WO S S A S D S AD TS W A WA S A AD WO WD WS W wm Mm e

| l
I I
| National IGES | 1st cross | 2nd cross |
| | section year | section year |
| = o o o |
| 1. Belgium | 0.69 | *) |
| | I I
| 2. Denmark | 0.53 | 0.42 |
I | I |
| 3. France i 0.55 i 0.76 I
| | \ |
| 4. Germany | 0.87 | 0.73 l
| | I I
| 5. Greece | 0.36 | 0.83 !
| | | |
| 6. Ireland | | 0.34 |
I | |

7. Italy | 0.94 | 0.94 |

I | | |
8. Netherlands | 0.92 | 0.90 |

| l |

9.United Kingdom | 0.96 | 0.85 |
o e |
Note: |
*) Correlation coefficient is not significant in |

|

|

l
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IX. INFRASTRUCTURE ENDOWMENT OF THE EC-REGIONS

The Group decided to undertake the infrastructure ana-
lysis in two parts:

- First, by means of National Reports which also
present information about the basic features of
the national regional policies as far as they
are of interest in relation to infrastructure.

- Second, by means of a Community-wide analysis
in which all regions of the member countries,
albeit with a few exceptions, were included.

In the subsequent sections, the results of the National
Reports are first briefly summarized, and then the
findings of the Community Analysis are presented.

IX.1. INFRASTRUCTURE ANALYSIS BASED ON MAXIMUM-
MINIMUM-RATIOS OF NATIONAL REPORTS

In TABLE 9, a summary of the results of the National
Reports regarding the description of infrastructure
disparities is given. The measure used,
Maximum-Minimum-Ratio (MMR), is admittedly a very sim-
ple one in that it only takes 1into account extreme
values, and is not directly related to the distribution
within this range. A MMR value of 1 means an exactly
even distribution inside a set of regions. In <case at
Least one of thesea regions does not have an
infrastructure equipment, MMR formally would amount to
infinity. Instead, >100 1is used. More sophisticated
measures of disparities are coefficients of wvariation
or the Theil-coefficient. LFor a detailed analysis of
regional disparities 1in general, see the so-called
Second Periodic Report of the EC-Commission on regional
developmentl. Since the purpose of this Study is not so
much to describe disparities, but to analyse the
contribution of infrastructure to regional development,
the disparity analysis here is not given much room.




FINAL REPORT 145

INFRASTRUCTURE STUDY GROUP

Maximum=-Minimum Ratios (MMR) for Infrastruc-
ture and Selected Development Indicators

According to National Reports
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Table 9 continued
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Table 9 continued
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Using a measurement concept Like MMR should not be
confused with any type of implicit statements regarding
policy targets. Full equalization is not necessarily
desirable, neither economically nor politically and it
is not implied by MMR=1. Stating that there are "dispa-
rities" or '"discrepancies" between regions should,
therefore, not be misinterpreted as setting full equa-
Lization as a policy goal.

The descriptive and summary analysis presented here has
to be complemented by a more differentiated approach
which permits regional characteristics to be taken into
account. This will be done in Chapter X. of the Study
with the aid of quasi-production functions.

On the basis of the MMR taken from the National
Reports, the following comments can be made:

(1) MMR for the total infrastructure indicator
(IGES) are relatively Low compared with the MMR
for many single infrastructure categories; they
range from 1.3 (BE) to 3.5 (IT). A comparison
between the two cross section years shows that
the MMR either are decreasing or remaining
constant.

(2) An examination of the MMR for all the main
categories considered together, shows a
decreasing tendency from the first to the
second year (decreasing MMR in 48 cases,
increasing MMR in 26 cases, and constant MMR in
8 cases).

(3) Extremely high MMR are related with L (Natural
Infrastructure). For GR, MMR are higher than
100 due to the fact that some regions in that
country do not have natural parks. In UK, MMR
is 50.0 for the first, but only 16.7 for the
second year. Whenever a MMR figure changes
significantly between the first and the second
cross~section year, this may be due to changes
in the number of available sub-indicators which
form the respective main category indicator.
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(4) Relatively high MMR values appear for Energy
Supply in IT and GE (20.0 and 18.9 in the first
year only), for Cultural Infrastructure in UK
(25.0) and GE (18.9), Urban Infrastructure in
BE (15.9/14.,5) and Water Supply 1in GE
(13.4/13.4) .

(5) Medium Level disparities were observed for
Communication (7.1/4.9) and Health (9.1/8.2) in
GR, for Sports/Tourism in IT (8.3/9.1) and GE
(4.2/4.4), for Natural Infrastructure in NL
(6.7/8.3) and IT (5.0/6.7), for Social
Infrastructure in GE (6.9/5.2) and for Water
Supply in IT (56.3/6.3). Transportation also
shows medium~size disparities in GE (4.9/5.1)
and in NL (5,0/4.6), whereas in the other coun-
tries the disparities are lower. Energy is the
category with the highest disparity in DK with
4.6/5.0, and Urban Infrastructure shows the
highest MMR in IR (4.5).

(6) Categories with relatively Low and decreasing
MMR are Health ranging from 1.3 up to 3.0 with
the exception of GR, Education with a range of
1.2/3.2 and Communication with figures between
1.5 and 4.8, again with the exception of GR
(7.1/74.9, and Environmental Infrastructure
(2.1/4.6) except IT in the second year.

Despite the efforts made to obtain comparable statisti-
cal data for the National Reports, all these figures
have to be interpreted with a good deal of caution. The
values of the MMRs may differ, or may by pure chance
appear very close, not only because of the general
comparability problem, but also because the number and
the definition of sub-indicators available to build up
the main category indicators sometimes differ conside-
rably between countries.

Comparability is better for the selected development
indicators in TABLE 9, namely population density
(POFL), income per inhabitant (BEPO) and income per
employed person (BEEM). As far as population density is
concerned, there are clear differences between GE
(16.7/14.3), UK (12.5/12.5), 1T (6.3/6.3) and GR
(4.0/4.7). Here, GR is the only country with increasing
disparities, whereas the MMR decrease in GE is presu-
mably also influenced by the changes in territory and
population of the German regions between 1970 and 1975.
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The smallest disparities show up for income per emplo-
yed person (ranging from 1.2 up to 2.6) and for income
per inhabitant (1.4 to 2.6). Nevertheless, it should be
recognized that a MMR even as low as 2.0 still means
that income per capita or per employed person is twice
as high in the best as compared to the worst region.
Income per inhabitant and per employed person show a
tendency to decrease between the first and second
cross-section years, with the exception of the first
indicator in UK and both indicators in GR.

In summary, despite the &exceptions noted above, the
general tendency, both as far as 1infrastructure and
income indicators are concerned, appears to be a
decrease in disparities. Given the fact that the MMR
only relates the best to the worst-off region, it could
naturally be the case that, despite a reduction in the
span of these indicators, the number of inhabitants
affected by increasing disparities is larger compared
with the number of inhabitants profiting from decrea-
sing ones or vice versa. In order to take account of
changes in total distribution of these indicators,
weighted coefficients of variation would have to be
calculated. It should also be recognized that the figu-
res presented are influenced by differences in the size
of the regions. For example, if similarly Large coun-
tries such as Germany are divided into 38 regions and
the UK into only 11, it must be expected that the MMR
will be higher in the former than in the lLatter case,
as a certain "levelling-out" effect will take place in
the Llarger regions, The same applies to smaller coun-
tries with a relatively Large number of even smaller
regions such as BE, DK, GR, IR in which disparities
would have appeared smaller 1if Larger regions could
have been used.

IX.2. THE INFRASTRUCTURE INDICATORS OF THE COMMUNITY
ANALYSIS AND THEIR REGIONAL DISTRIBUTION

In this section, the Community infrastructure data set
for 139 regions is presented and analysed from the same
points of view compared with the National Reports.

TABLE 10 gives the full Llist of regional infrastructure
indicators by member countries and TABLE 14 according
to an IGES-ranking. The Maximum=-Minimum-Ratios (MMR)
and the Coefficients of Variation (VC) for these
regions are shown 1in TABLE 13. TABLES 11 and 12 Llist
the best and the least equipped regions,
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TABLE 10.: Infrastructure Indicators for 139 EC-Regions
1st and 2nd Cross Section Years

S D D - D D WS A A SR DGR D D AR TP S D D R D D D AR WP WD TS D WD GP W WD T WS WD WP SR 4D ED WR R WS AD MR AR R WD AR WS W e @

G D D D SR R P wh - G D 0 D D D WD S D GD D WP WS WD GO WA M S WD D WS S R D S S WD W G . S W D A an W "« es =

GERMANY

1 GE- 1 Schleswig L4 62 41.18

2 GE- 2 Mittelholstein-Dithmarschen 57.86 59.24
3 GE- 3 Hamburg . 67 .48 64 .47

4 GE- 4 Lueneburger Heide 49 .80 49 .23

S GE- 5 Bremen 48.63 56.20

6 GE- 6 Osnabrueck 43 .34 49 .55

7 GE- 7 Ems 44 .70 52.47

8 GE- 8 Muenster 57.08 65.35
9 GE- 9 Bielefeld 57.16 63.20
10 GE-10 Hannover 62.86 72.07
11 GE-11 Braunschweig 66.01 69 .87
12 GE-12 Goettingen 56.43 67.57
13 GE-13 Kassel 61.42 67.79
14 GE-14 Dortmund-Siegen 70.41 76.53
15 GE=-15 Essen 76.84 86.81
16 GE-16 Duesseldorf 79 .11 82.72
17 GE-17 Aachen 54.03 67.27
18 GE=-18 Koeln 88.03 91.81
19 GE=-19 Trier 46.54 50.58
20 GE-20 Koblenz 64 .36 61.95
21 GE-21 Mittel-Osthessen 58.08 61.54
22 GE=-22 Bamberg-Hof 51.48 55.09
23 GE-23 Aschaffenburg-Schweinfurt 52.08 54.44
24 GE-24 Frankfurt-Darmstadt 79.77 83.30
25 GE-25 Mainz-Wiesbaden 79 .61 79 .11
26 GE-26 Saarland 68.65 74 .00
27 GE=27 Mestpfalz 58.50 61.06
28 GE-28 Rhein-Neckar-Suedpfalz 77.34 83.67
29 GE-29 Oberrhein-Nordschwarzwald 79.74 81.98
30 GE-30 Neckar-Franken 66.72 71.61
31 GE-31 Ansbach-Nuernberg 58.05 62.11
32 GE-32 Regensburg-Weiden 46 .95 54 .64
33 GE-33 Landshut-Passau 41.38 45.20
34 GE-34 Muenchen-Rosenheim 69.52 66 .33
35 GE-35 Kempten-Ingolstadt 56.33 55.95
36 GE-36 Alb-Oberschwaben 62 .84 65 .67

37 GE=-37 Oberrhein-Suedschwarzwald 66.21 73.02
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Table 10 continued
IGESO1 IGESO?2

FRANCE
38 FR- 1 1Ile de France 84,33 73.60
39 FR- 2 Champagne-Ardennes’ 33.47 49.%0
40 FR- 3 Picardie ' 35.35 46.13
41 FR- & Haute Normandie 52.00 69 .25
42 FR- 5 Centre ‘ 44,01 56 .41
43 FR- 6 Basse Normandie 28 .48 52.60
44 FR- 7 Bourgogne 38.68 57 .66
45 FR- 8 Nord-Pas de Calais 35.13 48 .52
46 FR- 9 Lorraine 51.66 59.75
47 FR-10 Alsace 44 .70 74 .95
48 FR-11 Franche Comte 41,57 64 .98
49 FR-12 Pays de La Loire 23.62 50.63
50 FR-13 Bretagne : 41.53 49 .45
51 FR-14 Poitou-Charentes 21.63 45.16
52 FR-15 Aquitaine 46 .53 60.30
53 FR-16 Midi-Pyrenees 42 .00 61.27
54 FR=-17 Limousin 25.14 50.27
55 FR-18 Rhone-Alpes 58.92 67 .87
56 FR-19 Auvergne 28.38 45 .22
57 FR-20 Languedoc-Roussillon 45 .53 66.88
58 FR-21 Provence-Alpes-Cote d'Azur 57 .67 69.58
ITALY
59 IT- 1 Piemonte 71.73 46 .08
60 1IT- 2 Valle d'Aosta 53.55 48 .20
61 I1T- 3 Liguria 94 .04 76.83
62 IT- 4 Lombardia 62 .51 58.46
63 IT- 5 Trentino-Alto Adige 66.72 45.83
64 IT- 6 Veneto 53.88 45 .17
65 1T- 7 Frijuli-Venezia Giulia 58.85 56.97
66 1IT- 8 Emilia-Romagna 60 .47 53.42
67 1I1T- 9 Toscana 61.82 53.52
68 IT-10 Umbria 63 .69 41.94
69 IT-11 Marche 51.21 36.48
70 1T-12 Lazio 58.98 ‘38.01
71 IT-13 Campania 44 45 22.88
72 IT-14 Abruzzi 42 .81 39.51
73 IT-15 Molise 19.18 17.66
74 IT-16 Puglia 37.09 25.98
75 1T-17 Basilicata 26.17 13.08
76 1T-18 Calabria 26.71 24 .14
77 I1T-19 sicilia 43 .58 28.11

78 1T-20 Sardegna 48 .83 30.39
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IGESO2
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79
80
81
82
83
84
85
86
37
33

89
90
91
92
93
94
95
96
97

98

99
100
101
102
103
104
105
106
107
108
109

NETHERLANDS

NL- 2 Friesland

NL- 3 Drente

NL=- 4 Overijssel
NL- 5 Gelderland
NL- 6 Utrecht

NL- 7 Noord-Holland
NL- 8 Zuid-Holland
NL- 9 Zeeland

NL-10 Noord-Brabant
NL-11 Limburg
BELGIUM

BE- 1 Antwerpen

BE~- 2 Brabant

BE- 3 Hainaut

BE- 4 Liege

BE- 5 Limburg

BE- 6§ Luxemburg

BE- 7 Namur

BE- 8 Oost-Vlaanderen
BE- 9 West-Vlaanderen

GD LUXEMBURG

Lu- 1

GD Luxemburg

UNITED KINGDOM

UK=- 1
UK=- 2
UK- 3
UK=- &
UK=- 5
UK- 6
UK=- 7
UK- 8
UK=- 9
UkK-10
UK-11

North
Yorkshire/Humberside
East Midlands
East Anglia
South East

South West

West Midlands
North West

Wales

Scotland
Northern Ireland

59.56
58.29
61.73
63.22
85.62
100.00
89.36
49 .42
63.49
60.99

55.42
35.79
50.63
51.82
42.01
31.19
38.21
50.11
38.47

75.40

24 .06
31.34
25.77
29.56
42.55
40.28
24 .68
40.01
33.08
27.04
11.36

77.09
66.70
71.67
73.00
89 .47
100.00
96.53
57.63
69 .59
69.75

75.57
53.84
54.76
43.29
57.88
63.22
54.08
61.86
57.46

80.73

53.39
42.70
44 .59
40.53
55.57
43 .91
42.66
54.60
51.21
44 .33
20.64
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IGESO1

IGESO2
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110
111
112
113
114
115
116
117
118

119
120
121
122
123
124
125
126
127
128
129
130

IRELAND

IR- 1 East

IR- 2 South West

IR- 3 South East

IR- 4 North East

IR- 5 Mid West

IR- 6 Donegal

IR- 7 Midlands

IR- 8 \West

IR- 9 North West

DENMARK

DK- 1 Copenhagen Region
DK- 2 Vestsjaellands Amt
DK- 3 Storstroems Amt
DK- 4 Bornholms Amt

DK- 5 Fyns Amt

DK- 6 Soenderjyllands Amt
DK- 7 Ribe Amt

DK- 8 Vejle Amt

DK- 9 Ringkoebing Amt

DK-10 Arhus Amt
DK-11 Viborg Amt
DK-12 Nordjyllands Amt

GREECE

GR- 1 Eastern Cont. Greece, Isl.
GR=- 2 Central/Western Macedonia
GR= 3 Peloponese

GR- & Thessaly

GR- 5 Eastern Macedonia

GR- & Crete

GR- 7 Epirus

GR- 8 Thrace

GR- 9 1Isl. of Eastern Aegean Sea

14.31
14.14
6.86
2.30
20.19
4.98
9.66
5.95
5.41

52.48
62.68
37.42
24.25
36.76
27 .37
37.21
49.15
31.34
47 .94
32.19
33.70

19.09
12.78
9.66
5.81
17 .05
5.84
11.07
7.62
7.46

71.18
81.45
57.40
24 .90
49.10
40.77
43 .01
64 .93
45.41
54 .33
40.25
41.46
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Table 10 continued

GERMANY

1 GE- 1 Schleswig 23.95 22.77

2 GE- 2 Mittelholstein-Dithmarschen 39.50 38.88

3 GE~- 3 Hamburg 45 .07 43.86

4 GE- 4 Lueneburger Heide ) 23.76 25.31

5 GE- 5 Bremen 35.51 32.98

6 GE- 6 Osnabrueck 30.34 31.02

7 GE- 7 Ems 30.52 30.76

8 GE- 8 Muenster 35.66 34.83
9 GE- 9 Bielefeld 38.40 36.42
10 GE-10 Hannover 41.63 37.28
11 GE-11 Braunschweig 29 .31 31.23
12 GE-12 Goettingen 26.52 23.96
13 GE-13 Kassel 26 .51 25.11
14 GE-14 Dortmund-Siegen 43 .19 39.26
15 GE-15 Essen 79.52 79.04
16 GE-16 Duesseldorf 86.91 81.56
17 GE-17 Aachen 31.41 29.29
18 GE-183 Koeln 66.40 61.68
19 GE-19 Trier 29 .63 28.95
20 GE-20 Koblenz 39.21 40.11
21 GE-21 Mittel-Osthessen 28.25 25.96
22 GE-22 Bamberg-Hof 28.35 25.96
23 GE-23 Aschaffenburg-Schweinfurt 30.72 31.27
24 GE-24 Frankfurt-Darmstadt 53.59 50.04
25 GE-25 Mainz-Wiesbaden 41.89 42.63
26 GE-26 Saarland 49,51 46.31
27 GE=-27 Westpfalz 22.15 20.42
28 GE-28 Rhein-Neckar-Suedpfalz 47 .05 47 .95
29 GE-29 Oberrhein-Nordschwarzwald 38.61 38.19
30 GE=-30 Neckar-Franken 35.94 33.83
31 GE-31 Ansbach-Nuernberg 34.18 31.50
32 GE-32 Regensburg-Weiden 23.72 22.71
33 GE-33 Landshut-Passau 27.84 26.79
34 GE-34 Muenchen-Rosenheim 29 .49 26.03
35 GE-35 Kempten-Ingolstadt 24.50 22.64
36 GE-36 Alb-Oberschwaben 29.25 24 .87
37 GE-37 Oberrhein-Suedschwarzwald 36.88 37.25
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INDAO2

33
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59
60

62
63
64
65
66
67
68
69
70
71
72

74
75
76
77
78

FRANCE

FR-
FR-
FR-
FR-
FR-
FR-

VO NOWVIPHWN -

Ile de France
Champagne-Ardennes
Picardie

Haute Normandie
Centre

Basse Normandie
Bourgogne

Nord-Pas de Calais
Lorraine

Alsace

Franche Comte

Pays de la Loire
Bretagne
Poitou-Charentes
Aquitaine
Midi-Pyrenees
Limousin
Rhone-Alpes
Auvergne
Languedoc-Roussillon

Provence-Alpes-Cote d'Azur

Piemonte

Valle d'Aosta
Liguria

Lombardia
Trentino~-Alto Adige
Veneto
Friuli-Venezia Giulia
Emilia-Romagna
Toscana

Umbria

Marche

Lazio

Campania

Abruzzi

Molise

Puglia

Basilicata

Calabria

Sicilia

Sardegna

72.10
25.37
36.74
51.87
23.32
26 .44
28.08
56.12
35.93
55.57
23 .44
32.01
30.50
24 .53
25.89
21.69
22.54
33.71
19.40
24 .28
19.87

30.59
24.93
45.05
33.31
18.53
35.01
23.95
34.52
27.29
23.35
30.39
36.96
34 .85
29.99
14.05
30.90
14.40
28.72
21.35
17.99

55.33
18.43
26.40
39.82
15.99
19.52
21.87
42.82
26.55
46 .80
18.91
24.55
26.40
18.75
23.01
20.08
18.95
25.59
18.00
21.39
18.47

19.86
12.04
30.12
24 .53
11.23
26.28
17 .86
25.61
17.38
16.57
19.29
23.61
23.58
18.76
9.85
19.30
8.91
18.82
14.14
9.88
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INDAO1

INDAD2
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79
80
81
82
83
84
85
86
87
83

89
90
91
92
93
94
95
96
97

98

99
100
101
102
103
104
105
106
107
108
109

NETHERLANDS

NL- 2 Friesland

NL- 3 Drente

NL- & Overijssel
NL- 5 Gelderland
NL- 6 Utrecht

NL- 7 Noord-Holland
NL- 8 Zuid-Holland
NL- 9 Zeeland

NL=-10 Noord-Brabant
NL-11 Limburg

BELGIUM

BE- 1 Antwerpen

BE- 2 Brabant

BE- 3 Hainaut

BE- 4 Liege

BE- 5 Limburg

BE- 6 Luxemburg

BE- 7 Namur

BE- 8 Oost-Vlaanderen
BE- 9 West-Viaanderen

GD LUXEMBURG
LU- 1 6D Luxemburg

UNITED KINGDOM

UK- 1 North

UK- 2 Yorkshire/Humberside
UK- 3 East Midlands

UK- & East Anglia

UK- S South East

UK=- 6. South West

UK- 7 West Midlands

UK- 8 North West

UK- 9 Wales

UK-10 Scotland
UK-11 Northern Ireland

48.04
28.60
48 .93
37.59
88.33
100.00
96.28
40.19
52.03
69.96

89.82

6.53
17.13
20.51
42.36

16.19
40.34
23.98

29.57

26.05
37.22
34.12
30.22
42 .37
35.45
36.80
63.88
31.92
13.58
30.20

49.99
30.62
45.09
36.83
90.76
100.00
86.98
45.16
59.70
57.08

63.33
10.84
16.95
18.41
33.62
39.87
10.43
31.27
28.18

48.58

29.73
36.96
32.78
31.15
58.98
31.81
43.19
88.74
26.56
13.34
23.95
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Table 10 continuad
INDAO1 INDAQ2
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IRELAND
110 1IR- 1 East 29 .02 17.18
111 IR- 2 South West 21.77 11.33
112 IR~ 3 South East 2.63 2.67
113 IR- 4 North East 2.14 2.17
114 IR- 5 Mid West A 55.18 26.76
115 1IR- 6 Donegal .00 .57
116 IR- 7 Midlands 4,47 4.53
117 1IR- 8 \West 2.03 2.29
1718 IR- 9 North West 1.86 1.04

DENMARK
119 DK- 1 Copenhagen Region .00 64 .24
120 DK- 2 Vestsjaellands Amt .00 19.18
121 DK- 3 Storstroems Amt .00 17 .61
122 DK- 4 Bornholms Amt .00 .00
123 DK- 5 Fyns Amt .00 13.71
124 DK- 6 Soenderjyllands Amt .00 11.71
125 DK- 7 Ribe Amt .00 11.84
126 DK- 8 Vejle Amt .00 22.95
127 DK- 9 Ringkoebing Amt .00 11.72
128 DpK-10 Arhus Amt .00 16.79
129 DK-11 Viborg Amt .00 4.65
130 DK-12 Nordjyllands Amt .00 8.85

GREECE
131 GR- 1 Eastern Cont. Greece/Isl. 7.36 6.36
132 GR~- 2 Central/Western Macedonia 14 .69 8.59
133 GR- 3 Peloponese 15.85 12.84
134 GR- 4 Thessaly 25.15 5.99
135 GR- 5 Eastern Macedonia 8.01 6.24
136 GR- 6 Crete 47 .39 26.96
137 GR- 7 Epirus 42 .69 28.68
138 GR~- 8 Thrace 13.15 18.81
139 GR- 9 1Isl. of Eastern Aegean Sea 74 .97 75.38
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56.91
57.57
69 .69
51.37
52.99
45.87
41.49
43.06
44 .05
55.10
55.45
48.07
48.89
53.54
56.15
63.93
47 .68
61.56
46.01
44 .05
33.68
40.69
40.73
56.79
60.83
46,73
48.54
58.30
53.93
53.02
51.00
36.31
35.86
60.14
42.12

INDBO1
GERMANY
GE- 1 Schleswig 64 .61
GE- 2 Mittelholstein-Dithmarschen 50.29
GE- 3 Hamburg 99.15
GE- 4 Lueneburger Heide ) 47 .47
GE- S Bremen 52.32
GE- 6 Osnabrueck 39.31
GE- 7 Ems 32.68
GE- 8 Muenster 32.58
GE- 9 Bielefeld 37 .55
GE-10 Hannover 53.85
GE-11 Braunschweig 42 .49
GE-12 Goettingen 41 .43
GE-13 Kassel 34,24
GE-14 Dortmund-Siegen 41.44
GE-15 Essen 41.10
GE-16 Duesseldorf 68.69
GE-17 Aachen 37.13
GE-18 Koeln 61.49
GE-19 Trier 39.42
GE-20 Koblenz 35.32
GE-21 Mittel-Osthessen 35.88
GE-22 Bamberg-Hof 29 .49
GE-23 Aschaffenburg-Schweinfurt 35.77
GE-24 Frankfurt-Darmstadt 60.31
GE-25 Mainz-Wiesbaden 60.13
GE-26 Saarland 38.39
GE-27 Westpfalz 35.39
GE-28 Rhein-Neckar-Suedpfalz 42.54
GE-29 Oberrhein-Nordschwarzwald 42 .27
GE-30 Neckar-Franken 44 .26
GE-31 Ansbach-Nuernberg 46 .22
GE-32 Regensburg-Weiden 26 .87
GE-33 Landshut-Passau 27.56
GE-34 Muenchen-Rosenheim 67.29
GE-35 Kempten-Ingolstadt 33,53
GE-36 Alb-Oberschwaben 38.94

W W
~N O

GE-37 Oberrhein-Suedschwarzwald 36.43

51.53
47.18



INFRASTRUCTURE STUDY GROUP

Table 10 continued

FINAL REPORT 160

INDBO2

38
39
40
41
42
43

45
46
47
48
49

51
52
53
54
55
56
57
58

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

FRANCE

FR-
FR=
FR-
FR-
FR-
FR-

VNV PUN—-

Ile de France
Champagne-Ardennes
Picardie

Haute Normandie
Centre

Basse Normandie
Bourgogne

Nord-Pas de Calais
Lorraine

Alsace

Franche Comte

Pays de Lla Loire
Bretagne
Poitou-Charentes
Aquitaine
Midi-Pyrenees
Limousin
Rhone~Alpes
Auvergne
Languedoc-Roussillon

Provence-Alpes-Cote d'Azur

Piemonte

Valle d'Aosta
Liguria

Lombardia
Trentino-Alto Adige
Veneto
Friuli-Venezia Giulia
Emilia-Romagna
Toscana

Umbria

Marche

Lazio

Campania

Abruzzi

Molise

Puglia

Basilicata

Calabria

Sicilia

Sardegna

100.00
36.47
31.78
41.36
40.24
33.88
37.73
28 .04
33.19
41.73
33.21
31.24
29.71
32.12
41.90
37.04
34.69
50.08
37.73
36.37
58.61

48.53
40.21
68 .45
48.51
32.47
27 .68
40.00
38.61
40.40
26.16
24.56
60.25
27 .32
19.39
13.33
19.91
15.05
16 .43
26.52
21.14

100.00
48.28
45.23
54.44
56.71
49 .37
53.93
37.01
b4 .45
56.13
44 .85
47 .65
49.20
47 .61
54.64
53.14
52.05
63.28
51.24
56.75
69.93

38.60
40.13
50.11
36.66
28.34
25.63
33.35
34.77
36.86
25.07
23.39
41.85
25.23
20.83
16.00
20.24
16.17
17.01
25.91
20.97
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Table 10 continued
INDBO1 INDBOZ2

NETHERLANDS
79 NL- 2 Friesland 50.65 51.94
80 NL- 3 Drente 51.04 52.99
81 NL- & Overijssel 51.26 54.02
82 NL- 5 Gelderland 50.52 48 .49
83 NL- 6 Utrecht 50.48 50.05
84 NL- 7 Noord-Holland ' 65.75 59.99
85 NL- 8 Zuid-Holland 69.42 59.52
86 NL- 9 1Zeeland 45.16 49,20
87 NL-10 Noord~Brabant 45 .64 49 .03
88 NL-11 Limburg 40.58 43 .27
BELGIUM
89 BE- 1 Antwerpen .00 43.09
90 BE- 2 Brabant .00 51.80
91 BE- 3 Hainaut .00 34.19
92 BE- & Liege .00 41.42
93 BE- 5 Limburg .00 26.31
94 BE- 6 Luxemburg .00 39.04
95 BE~- 7 Namur .00 42 .99
96 BE- 8 Oost-Vliaanderen .00 34.61
97 BE- 9 West-Vlaanderen .00 37.25

GD LUXEMBURG
98 LU- 1 GD Luxemburg 95.87 76.78

UNITED KINGDOM

99 UK- 1 North 63.58 69.91
100 UK- 2 VYorkshire/Humberside 28.01 29 .38
101 UK- 3 East Midlands : 63 .44 60.65
102 UK- & East Anglia 66.24 59.99
103 UK- 5 South East 62.60 50.42
1046 UK=- 6 South West 60.29 51.27
105 UK- 7 West Midlands 35.64 38.03
106 UK- 8 North West 27.35 28.15
107 UK- 9 Wales 41.33 41.69
108 UK-10 Scottland 49 .28 46 .11

109 UK=-11 Northern Ireland 29.77 30,52
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INDBO2

110
11
112
113
114
115
116
117
118

119
120
121
122
123
124
125
126
127
128
129
130

IRELAND

IR-
IR-
IR-
IR-
IR-
IR~
IR~
IR~
IR~

VOO NOUVN NN -

DENMARK

DK~
DK~
DK~-
DK~-
DK-
DK~
DK~
DK~-
DK~=-
DK=10
DK-11
DK=-12

VWO NOWVIEHWN=

GREECE

GR-
GR~
GR-
GR~
GR-
GR~-
GR-
GR-
GR-

VOO NOVIHFUWN =

East

South West
South East
North East
Mid West
Donegal
Midlands
West

North West

Copenhagen Region
Vestsjaellands Amt
Storstroems Amt
Bornholms Amt

Fyns Amt
Soenderjyllands Amt
Ribe Amt

Vejle Amt
Ringkoebing Amt
Arhus Amt

Viborg Amt
Nordjyllands Amt

Eastern Cont. Greece/Isl.
Central/Western Macedonia
Peloponese

Thessaly

Eastern Macedonia

Crete

Epirus

Thrace

Isl. of Eastern Aegean Sea

.00
.00
.00
.00
.00

.00
.00
.00

.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
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Table 10 continued
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GERMANY

1 GE- 1 Schleswig 2.35 3.49

2 GE- 2 Mittelholstein=-Dithmarschen 18.89 23.62

3 GE- 3 Hamburg 22.88 24 .46

& GE- 4 Lueneburger Heide ) 5.91 4.48

S GE- 5 Bremen 9.54 17.32

6 GE- 6 Osnabrueck 2.62 3.50

7 GE- 7 Ems 31.19 45 .55

8 GE- 8 Muenster 11.20 13.33
9 GE- 9 Bielefeld 9.13 10.63
10 GE-10 Hannover 19.73 25.48
11 GE-11 Braunschweig 25.08 21.21
12 GE-12 Goettingen 4 .85 5.22
13 GE=-13 Kassel 6.92 8.96
14 GE-14 Dortmund-Siegen 13.67 16.25
15 GE-15 Essen 50.58 53.26
16 GE-16 Duesseldorf 54 .46 45 .67
17 GE-17 Aachen 7.43 16 .45
18 GE-18 Koeln 40.02 47 .76
19 GE-19 Trier 3.26 3.60
20 GE-20 Koblenz 9.35 8.41
21 GE-21 Mittel-Osthessen 2.58 3.07
22 GE-22 Bamberg-Hof 3.96 4 .77
23 GE-23 Aschaffenburg-Schweinfurt 5.20 6.29
24 GE-24 Frankfurt-Darmstadt 16.08 20.41
25 GE-25 Mainz-Wiesbaden 11.72 11.48
26 GE-26 Saarland 18.55 17.98
27 GE-27  WMestpfalz 5.57 5.29
28 GE-28 Rhein-Neckar-Suedpfalz 29.26 31.75
29 GE-29 Oberrhein-Nordschwarzwald 27 .37 25.97
30 GE-30 Neckar-Franken 17 .28 16.15
31 GE-31 Ansbach-Nuernberg 8.64 10.45
32 GE-32 Regensburg-Weiden 7.59 11.33
33 GE-33 Landshut-Passau 5.47 8.00
34 GE-34 Muenchen-Rosenheim 13.53 14 .94
35 GE-35 Kempten-Ingolstadt 24 .36 22.07
36 GE-36 Alb-Oberschwaben 10.33 8.06
37 GE-37 Oberrhein-Suedschwarzwald 7.16 10.78
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INDCO1 INDCO2
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FRANCE
38 FR- 1 1Ile de France 77.50 53.52
39 FR- 2 Champagne-Ardennes 9.26 9.15
40 FR- 3 Picardie 12.65 9.21
41 FR- & Haute Normandie 100.00 76 .54
42 FR- 5 Centre ) 22 .43 14.95
43 FR- 6 Basse Normandie 26 .84 17.12
44 FR- 7 Bourgogne 12.97 9.01
45 FR- 8 Nord-Pas de Calais 36.46 26.59
46 FR- 9 Lorraine 21.88 17 .55
47 FR-10 Alsace 51.70 46 .89
48 FR-11 Franche Comte 21.26 19.24
49 FR-12 Pays de La Loire 35.51 26.74
50 FR-13 Bretagne 32.25 21.22
51 FR-14 Poitou-Charentes 13.00 ?.91
52 FR-15 Aquitaine 33.76 24,01
53 FR-16 Midi-Pyrenees 27 .78 19.81
54 FR-17 Limousin 24 .31 16.55
55 FR-18 Rhone-Alpes 40 .65 34.50
56 FR-19 Auvergne . 19.20 12.36
57 FR-20 Languedoc—-Roussillon 16.14 16.68
58 FR-21 Provence-Alpes-Cote d'Azur 36.28 33.15
ITALY
59 1IT- 1 Piemonte 16.11 18.83
60 IT- 2 Valle d'Aosta 84.15 57.14
61 IT- 3 Liguria 42 .34 64 .11
62 1T- 4 Lombardia 14.91 34 .61
63 IT- 5 Trentino-Alto Adige 38.24 18 .49
64 1T- 6 Veneto 9.35 15.05
65 IT- 7 Friuli-Venezia Giulia 14 .61 17 .03
66 1T- 8 Emilia-Romagna 11.21 11.75
67 1T- 9 Toscana 3.31 9.21
68 1T7-10 Umbria 12.26 5.73
69 1I1T-11 Marche 8.60 5.56
70 IT-12 Lazio 8.23 11.24
71 17T-13 Ccampania 6.28 3.38
72 IT-14 Abruzzi 7.87 4,12
73 IT-15 Molise 2.23 1.62
764 1IT-16 Puglia 10.73 7.67
7?5 1IT7-17 Basilicata 4 .74 2.85
76 1IT-18 calabria 2.21 5.40
77 1T-19 Sicilia 30.03 23.73

78 IT-20 sardegna 51.16 27 .36
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INDCO1

INDCO2

79
80
81
82
83
34
85
86
87
88

89
90
91
92
93
94
95
96
97

98

99
100
101
102
103
104
105
106
107
108
109

NETHERLANDS

NL- 2 Friesland

NL- 3 Drente

NL- & Overijssel
NL- 5 Gelderland
NL- 6 Utrecht

NL- 7 Noord-Holland
NL- 8 Zuid-Holland
NL- 9 Zeeland

NL-10 Noord-Brabant
NL-11 Limburg

BELGIUM

BE- 1 Antuwerpen

BE- 2 Brabant

BE- 3 Hainaut

BE- & Liege

BE- 5 Limburg

BE- 6 Luxemburg

BE- 7 Namur

BE- 8 Oost-Vliaanderen
BE- 9 West-Vlaanderen

GD LUXEMBURG
LU- 1 GD Luxemburg

UNITED KINGDOM

UK- 1 North

UK- 2 Yorkshire/Humberside
UK- 3 East Midlands

UK- 4 East Anglia

UK- 5 South East

UK- 6 South West

UK- 7 West Midlands

UK- 8 North West

UK- 9 Wales

UK-10 Scotland
UK=11 Northern Ireland

20.96
25.52
31.08
26.77
51.36
58.23
54.62
20.32
35.37
58.01

72.85
43.01
35.78
31.57
28.33
11.94
17.51
58.04
41.90

79.25

21.63
28.71
31.43
21.95
41.70
17.21
28.53
49 .35
26.06
14.71
6.97

34.89
35.34
44 .07
34.74
52.02
58.89
62 .49
28.51
44 .87
69.25

100.00
47 .07
39.65
29.18
35.64

8.99
15.12
58.98
33.16

68.21

26.64
29 .35
36.28
13.48
40 .47
16.55
27.19
66.10
35.39
17 .43
7.36
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110
111
112
113
114
115
116
117
118

119
120
121
122
123
124
125
126
127
128
129
130

IRELAND

IR~
IR-
IR-
IR~
IR-
IR-
IR~
IR-
IR-

NVOO~NOWVTHFWN =

DENMARK

DK~
DK-
DK~
DK~-
DK~-
DK~
DK~
DK~-
DK~
DK-10
DK-11
DK-12

NNV NN -

GREECE

GR~-
GR=-
GR-
GR~
GR-
GR-
GR-
GR-
GR~-

NV NOWVEH NN -

East

South West
South East
North East
Mid West
Donegal
Midlands
West

North West

Copenhagen Region
Vestsjaellands Amt
Storstroems Amt
Bornholms Amt

Fyns Amt
Soenderjyliands Amt
Ribe Amt

Vejle Amt
Ringkoebing Amt
Arhus Amt

Viborg Amt
Nordjyllands Amt

Eastern Cont. Greece/Isl.
Central/Western Macedonia
Peloponese

Thessaly

Eastern Macedonia

Crete

Epirus

Thrace

Isl. of Eastern Aegean Sea

.00
.00

.00
.00
.00
.00
.00
.00

4.34
59.37
3.41
1.02
1.52
1.90
2.17
19.21
1.40
1.74
1.96
1.99

8.65
3.17
3.06
2.51
2.20
1.23
2.73
1.30
1.27

4.70
48.94
2.93
.73
1.63
1.47
2.03
16.43
1.32
1.40
1.62
1.72
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53.54
52.22
60.80
58.78
58.47
60.96
56.47
61.89
60.76
63.59
59.35
62.65
62.75
69.63
99.63
70.02
59 .45
64.08
48.92
52.65
58.18
58.23
50.84
63.77
59.80
57.18
61.87
62.67
65.93
68.08
63.12
46.55
46.55
60.95
55.81

INDEO1
GERMANY
GE- 1 Schleswig 50.45
GE- 2 Mittelholstein-Dithmarschen 54 .82
GE- 3 Hamburg 64 .83
GE- 4 Lueneburger Heide , 53.38
GE- 5 Bremen 53.18
GE- 6 Osnabrueck 56.19
GE- 7 Ems 52.56
GE- 8 Muenster 55.43
GE- 9 Bielefeld 62 .81
GE-10 Hannover 68.55
GE-11 Braunschweig 58.07
GE-12 Goettingen 48 .60
GE-13 Kassel 56.90
GE-14 Dortmund-Siegen 81.74
GE-15 Essen 100.00
GE-16 Duesseldorf 76.69
GE-17 Aachen 63.28
GE-18 Koeln 71.06
GE-19 Trier 36.59
GE-20 Koblenz 45,08
GE-21 Mittel-Osthessen 53.22
GE-22 Bamberg-Hof 54.94
GE-23 Aschaffenburg-Schweinfurt 47 .12
GE-24 Frankfurt-Darmstadt 71.33
GE-25 Mainz-Wiesbaden 62.73
GE-26 Saarland 59.72
GE-27 Westpfalz 67 .86
GE-28 Rhein-Neckar-Suedpfalz 66 .01
GE-29 Oberrhein-Nordschwarzwald 71.06
GE-30 Neckar-Franken 67.56
GE-31 Ansbach-Nuernberg 67.20
GE-32 Regensburg-Weiden 40.14
GE-33 Landshut-Passau 35.64
GE-34 Muenchen-Rosenheim 68.54
GE-35 Kempten-Ingolstadt 60.95
GE-36 Alb-Oberschwaben 55.33

GE-37 Oberrhein-Suedschwarzwald 56.86

65.49
63.38
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INDEO1

INDEOZ2

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

FRANCE

FR-
FR-
FR-
FR-
FR=
FR=

NVOoONOWVMHUN -

Ile de France
Champagne-Ardennes
Picardie

Haute Normandie
Centre

Basse Normandie
Bourgogne

Nord-Pas de Calais
Lorraine

Alsace

Franche Comte

Pays de La Loire
Bretagne
Poitou-Charentes
Aquitaine
Midi-Pyrenees
Limousin
Rhone-Alpes
Auvergne
Languedoc-Roussillon

Provence-Alpes-Cote d'Azur

Piemonte

Valle d'Aosta
Liguria

Lombardia
Trentino-Alto Adige
Venato
Friuli-Venezia Giulia
Emilia-Romagna
Toscana

Umbria

Marche

Lazio

Campania

Abruzzi

Molise

Puglia

Basilicata

Calabria

Sicilia

Sardegna

60.56
9.96
38.30
52.02
52.11
3.47
7.29
13.24
31.23
.00
15.71

18.44

.00
6.12
20.74

.00
30.46
2.32
24 .31
18.91

.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

44 .51
21.82
27.55
38.76
53.81
31.74
29.36
39.40
23.05
22.58
45.65
25.85
25 .45
20.93
16.57
20.91
12.46
33.46

6.79
40.50
42.76

6.03
13.82
32.35
26.51

7.46
19.56
52.13
31.28
28 .03
11.36

9.31

3.21

1.13
20.53
10.99

4,92

.00

4,43

2.71

3.07
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INDEO1

INDEQOZ2

79
80
81
82
83
84
85
86
87
88

39
90
91
92
93
94
95
96
97

98

99
100
101
102
103
104
105
106
107
108
109

NETHERLANDS

NL- 2 Friesland

NL- 3 Drente

NL- & Overijssel
NL- 5 Gelderland
NL- 6 Utrecht

NL=- 7 Noord-Holland
NL- 8 Zuid-Holland
NL- 9 Zeeland

NL-10 Noord-Brabant
NL-11 Limburg
BELGIUM

BE- 1 Antwerpen

BE- 2 Brabant

BE- 3 Hainaut

BE- 4 Liege

BE~ 5 Limburg

BE- 6 Luxemburg

BE- 7 Namur

BE- 8 Oost-Vlaanderen
BE- 9 West-Vlaanderen

GD LUXEMBURG
LU- 1 6D Luxemburg

UNITED KINGDOM

UK- 1 North

UK- 2 Yorkshire/Humberside
UK=- 3 East Midlands

UK- 4 East Anglia

UK- 5 South East

UK- 6 South West

UK- 7 West Midlands

UK- 8 North West

UK- 9 Wales

UK-10 Scotland
UK=11 Northern Ireland

13.33
25.70
23.55
20.01
28.21
62.44
58.27

7.46
29.29
12.55

2.78
1.04
12.37
2.53
3.07
4.39
1.48
4.06
3.47

.00

26.61
18.60
20.23
27 .55
16.94
33.58
56.43
7.15
19.11
15.15

22.31
5.30
19.36

23.30
32.07
10.78
33.50
39.10

95.00

.00
.00
.00

.00
.00
.00
.00

.00
.00
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INDEO1 INDEQZ2

IRELAND
110 IR- 1 East .00 .00
111 IR- 2 South West .00 .00
112 IR- 3 South East .00 .00
113 1IR- 4 North East .00 .00
114 IR- 5 Mid West ‘ .00 .00
115 1IR- 6 Donegal .00 .00
116 IR- 7 Midlands .00 .00
117 IR- 8 West .00 .00
118 IR~ 9 North West .00 .00

DENMARK
119 DK- 1 Copenhagen Region .00 21.38
120 DK- 2 Vestsjaellands Amt .30 60.15
121 DK- 3 Storstroems Amt .00 100.00
122 DK~ 4 Bornholms Amt .00 15.63
123 DK- 5 Fyns Amt .00 39.22
124 DK- 6 Soenderjyllands Amt .00 35.71
125 DK=- 7 Ribe Amt .00 17.75
126 DK- 8 Vejle Amt .00 36.22
127 DK- 9 Ringkoebing Amt .00 45.98
128 DK-10 Arhus Amt .00 44 .76
129 DK-11 Viborg Amt .00 42.08
130 DK-12 Nordjyllands Amt .00 27 .86

GREECE
131 GR- 1 Eastern Cont. Greece/Isl, .00 95.30
132 GR- 2 Central/Western Macedonia .00 66.00
133 GR- 3 Peloponese .00 33.60
134 GR- & Thessaly .00 43.70
135 GR- 5 Eastern Macedonia .00 39.30
136 GR- 6 Crete .00 38.50
137 GR- 7 Epirus .00 34.50
138 GR- 8 Thrace .00 39.20
139 GR- 9 Isl. of Eastern Aegean Sea .00 40.30
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INDFO2

31.31
56.49
59.70
33.60
41.36
47 .24
30.31
78.78
54.71
55.29
52.99
100.00
43 .80
45.02
52.24
48.39
72.96
75.47
46 .73
31.17
66.31
42.82
50.62
55.94
68.34
52.45
40.95
60.59
51.12
44 .85
59.69
47 .31
36.09
70.67
36.57

INDFO1

GERMANY
GE- 1 Schleswig 42.71
GE- 2 Mittelholstein-Dithmarschen 61.44
GE- 3 Hamburg 66.78
GE- 4 Lueneburger Heide 40.12
GE- 5 Bremen ) 41.81
GE- 6 Osnabrueck 48,71
GE- 7 Ems 35.93
GE- 8 Muenster 82.35
GE- ? Bielefeld 50.35
GE-10 Hannover 54 .07
GE-11 Braunschweig 56.15
GE-12 Goettingen 100.00
GE-13 Kassel 40.55
GE-14 Dortmund-Siegen 44 .88
GE-15 Essen 49.78
‘GE-16 Duesseldorf 44 .28
GE-17 Aachen 66.21
GE-18 Koeln 82.39
GE-19 Trier 45.79
GE-20 Koblenz 42 .17
GE-21 Mittel-Osthessen 80.07
GE-22 Bamberg-Hof 37.34
GE-23 Aschaffenburg-Schweinfurt 49 .07
GE-24 Frankfurt-Darmstadt 59.71
GE-25 Mainz-Wiesbaden 69.63
GE-26 Saarland 64 .01
GE-27 Westpfalz 38.98
GE-28 Rhein-Neckar-Suedpfalz 66.92
" GE-29 Oberrhein-Nordschwarzwald 54.68
GE-30 MNeckar-Franken 47 .01
GE-31 Ansbach=Nuernberg 52.49
GE-32 Regensburg-Weiden 41.84
GE-33 Landshut-Passau 31.16
GE-34 Muenchen-Rosenheim 60.59
GE-35 Kempten-Ingolstadt 31.42
GE-36 Alb-Oberschwaben 67 .81

W W
~ O

GE-37 Oberrhein-Suedschwarzwald 61.83

59.45
55.24
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INDFO1

INDFO2

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59
60
61
62
63
64
65
66
67
68
69
70

72
73
74
75
76
7
78

FRANCE

FR-
FR-
FR-
FR-
FR-
FR-
FR-
FR-
FR-
FR=10
FR=11
FR-12
FR-13
FR-14
FR-15
FR-16
FR-17
FR-18
FR-19
FR-20
FR=21

VOO~NOWVMHFEWN-=

ITALY

IT-
IT-
IT-
IT-
IT-
IT-

VO NOWVPHUN =

Ile de France
Champagne-Ardennes
Picardie

Haute Normandie
Centre

B8asse Normandie
Bourgogne

Nord-Pas de Calais
Lorraine

Alsace

Franche Comte

Pays de lLa Loire
Bretagne
Poitou-Charentes
Aquitaine
Midi-Pyrenees
Limousin
Rhone-Alpes
Auvergne
Languedoc-Roussillon

Provence-Alpes~Cote d'Azur

Piemonte

Valle d'Aosta
Liguria

Lombardia
Trentino-Alto Adige
Veneto
Friuli-Venezia Giulia
Emilia-Romagna
Toscana

Umbria

Marche

Lazio

Campania

Abruzzi

Molise

Puglia

Basilicata

Calabria

Sicilia

Sardegna

74.03
34.38
25.09
32.39
34.17
42.10
40.33
39.16
60.76
63.91
45.16
32.29
45.81
37.70
57.55
69.04
41.70
54.01
46.70
63.38
62.04

42 .51
14 .91
65.99
42.49
26.26
44 .04
46.02
69.01
68.16
83.92
55.10
76.94
58.64
59.31
23.67
47.07
21.09
21.97
61.87
48.06

79.33
34.45
28.73
32.10
32.73
33.79
35.46
39.20
40.19
48.34
38.95
34.17
43 .46
32.74
50.64
59.49
41.48
44 .61
40.32
56.60
53.53

49 .68
21.61
79.92
51.16
26.03
47 .44
46.51
76.52
79.16
81.70
59.65
83.51
58.30
56.26
23.18
40.56
23.79
30.59
54.47
45.80
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INDFO1

INDFO2

79
80
81
82
83
84
85
86
87
38

89
90
91
92
93
94
95
96
97

98

99
100
101
102
103
104
105
106
107
108
109

NETHERLANDS

NL- 2 Friesland

NL- 3 Drente

NL- & Overijssel
NL- 5 Gelderland
NL- 6 Utrecht

NL- 7 Noord-Holland
NL- 8 Zuid-Holland
NL- 9 Zeeland

NL-10 Noord-Brabant
NL-11 Limburg

BELGIUM

BE- 1 Antwerpen

BE- 2 Brabant

BE~ 3 Hainaut

BE- &4 Liege

BE- 5 Limburg

BE- 6 Luxemburg

BE- 7 Namur

BE- 8 Oost-Vlaanderen
BE- 9 MWest-Vlaanderen

GD LUXEMBURG
LU- 1 GD Luxemburg

UNITED KINGDOM

UK- 1 North

UK- 2 Yorkshire/Humberside
UK- 3 East Midlands

UK- & East Anglia

UK- 5 South East

UK- 6 South West

UK- 7 - West Midlands

UK- 8 North West

UK- 9 Wales

UK-10 Scotland
UK-11 Northern Ireland

11.28
10.19
14.58
27 .46
47.32
34 .88
29.98
9.79
18.04
10.14

34.21
87.93
26.07
49.98
21.90
21.76

33.49
50.20
23.71

4.10

14.59
13.84
18.97
31.53
52.38
32.46
32.54
13.10
20.82
14.38

34.38
84.46
30.22
51.48
28.01
25.88
43.24
50.74
27 .81

2.49
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INDFO1 INDFO2

IRELAND
110 IR- 1 East .00 .00
1711 IR- 2 South West .30 .00
112 IR- 3 South East .00 .00
113 1IR- 4 North East .00 .00
114 IR- 5 Mid West . .00 .00
115 1IR- 6 Donegal .00 .00
116 1IR- 7 Midlands .00 .00
117 IR~ 8 West .00 .00
118 IR- 9 North West .00 .00

DENMARK
119 DpK- 1 Copenhagen Region 82.71 83.63
120 DK- 2 Vestsjaellands Amt 14.97 28 .36
121 DK- 3 Storstroems Amt 5.72 26 .42
122 DK- 4 Bornholms Amt .00 15.53
123 DK- 5 Fyns Amt 25.30 45,78
124 DK- 6 Soenderjyllands Amt 11.75 31.71
125 DK- 7 Ribe Amt 16.59 31.86
126 DK- 8 Vejle Amt 18.32 33.23
127 DK- 9 Ringkoebing Amt 10.90 36.34
128 DK-10 Arhus Amt 78.87 90.66
129 DK=-11 Viborg Amt 4,71 28.70
130 DK-12 Nordjyllands Amt 16 .42 39.53

GREECE
131 GR- 1 Eastern Cont. Greece/Isl. 56.45 41.42
132 GR- 2 Central/Western Macedonia 59.62 47 .65
133 GR- 3 Peloponese | 26.28 27 .43
134 GR- 4 Thessaly ! 20.67 23.70
135 GR- 5 Eastern Macedonia 15.79 20.61
136 GR- 6 Crete 23 .47 25 .43
137 GR- 7 Epirus 28 .83 30.28
138 GR- 8 Thrace 11.41 20.89
139 GR- 9 1Isl. of Eastern Aegean Sea 16.73 17 .05
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D D D D T D P D D D D WD WS D =D D WD WD WD D G WD D WD WS A P N D S S G VS WS WP W N G N WP A WD N D WP WD S = e WS e

A P WD S D D GD D MR S D D S G . W . S W S W WD WD BRGNS G R D A0 WS N G WS D M5 ED NS EE S mE WS W A WD WD D

GERMANY

1 GE- 1 Schleswig 43.07 40.17

2 GE- 2 Mittelholstein-Dithmarschen 48.79 50.12
3 GE- 3 Hamburg 60.27 54.14
4 GE- & Lueneburger Heide ) 55.87 55.99

5 GE- 5 Bremen 61.92 57.88
6 GE- 6 Osnabrueck 63.59 65.68
7?7 GE- 7 Ems 58.17 56.37

8 GE- 8 Muenster 77.99 74.63
9 GE- 9 Bielefeld 58.44 56.81
10 GE=-10 Hannover 52.02 54.60
11 GE-11 Braunschweig 46.28 50.81
12 GE-12 Goettingen 65.57 62.09
13 GE-13 Kassel 54 .44 59.09
14 GE-14 Dortmund-Siegen 66.81 65.32
15 GE-15 Essen 71.44 71.90
16 GE-16 Duesseldorf 57.67 58.35
17 GE-17 Aachen 51.48 51.83
18 GE-18 Koeln 60.68 59 .47
19 GE=19 Trier 60.20 66.60
20 GE-20 Koblenz 61.96 60.62
21 GE-21 Mittel-Osthessen 49 .35 55.20
22 GE-22 Bamberg-Hof 49 .26 52.56
23 GE-23 Aschaffenburg-Schweinfurt 49 .83 50.47
24 GE-24 Frankfurt-Darmstadt 51.58 47 .98
25 GE-25 Mainz-Wiesbaden 58.10 54.54
26 GE-26 Saarland 71.75 70.72
27 GE-27 Westpfalz 42 .45 46.73
28 GE-28 Rhein-Neckar—-Suedpfalz 62.12 63.37
29 GE-29 Oberrhein-Nordschwarzwald 55.34 48 .69
30 GE-30 Neckar-Franken 48 .24 50.16
31 GE-31 Ansbach-Nuernberg 51.67 53.69
32 GE-32 Regensburg-Weiden 57.84 62.00
33 GE-33 Landshut-Passau 55.88 61.62
34 GE-34 Muenchen—-Rosenheinm 66.27 63.11
35 GE-35 Kempten-Ingolstadt 57 .85 57.72
36 GE-36 Alb-Oberschwaben 52.64 53.50
37 GE-37 Oberrhein-Suedschwarzwald 62.20 58.54
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FRANCE
38 FR- 1 1Ile de France 65.55 64.08
39 FR- 2 <Champagne-Ardennes 58.41 59.83
40 FR- 3 Picardie 47 .52 47 .73
41 FR- & Haute Normandie 53.41 54.58
42 FR- 5 Centre ] 54 .29 59.88
43 FR- 6 Basse Normandie 58.29 61.87
44 FR- 7 Bourgogne 57 .49 60.69
45 FR- 8 Nord-Pas de Calais 43 .00 46 .42
46 FR- 9 Lorraine 62 .41 66.03
47 FR-10 Alsace 83.60 79.42
48 FR-11 Franche Comte 52.73 55.17
49 FR-12 Pays de la Loire 53.79 58.92
50 FR-13 Bretagne 57.05 61.94
51 FR-14 Poitou-Charentes 45.55 57.32
52 FR-15 Aquitaine 64 .89 69.16
53 FR-16 Midi-Pyrenees 61.81 69.01
54 FR-17 Limousin 48 .44 57.35
55 FR-18 Rhone-Alpes 69.80 69.16
56 FR-19 Auvergne 55.21 61.98
57 FR-20 Languedoc-Roussillon 81.07 84.20
58 FR-21 Provence-Alpes-Cote d'Azur 89.91 81.24
ITALY
59 IT- 1 Piemonte 61.61 69.39
60 1IT- 2 Valle d'Aosta 38.77 45.29
61 IT- 3 Liguria 83.20 83.89
62 1IT- 4 LlLombardia 69 .49 68.54
63 1IT- 5 Trentino-Alto Adige 71.31 73.73
64 1T- 6 Veneto 94 .91 96.02
65 IT- 7 Friuli-Venezia Giulia 86.56 90.37
66 1IT- 8 Emilia-Romagna 77.73 78.03
67 1T- 9 Toscana 70.10 74.36
68 IT-10 Umbria 68 .06 66.73
69 1IT-11 Marche 84.13 96.89
70 IT-12 Lazio 66.85 71.06
71 1T-13 Campania 47 .29 50.63
72 1T-14 Abruzzi 56.65 73.25
73 IT-15 Molise 25.57 38.23
74 1T-16 Puglia 61.46 73.99
75 1T-17 Basilicata 52.99 58.93
76 1T-18 Calabria 31.82 46.05
77 IT-19 Sicilia 43.46 52.22

78 1IT-20 Sardegna 40.17 49 .94
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INDGO1

INDGO2

79
80
81
82
83
84
85
86
37
88

89
90
91
92
93

95
96
97

98

99
100
101
102
103
104
105
106
107
108
109

NETHERLANDS

NL- 2 Friesland
NL= 3 Drente

NL- & Overijssel
NL- 5 Gelderland
NL- 6 Utrecht

NL- 7 Noord-Holland
NL- 8 Zuid-Holland
NL- 9 1Zeeland

NL-10 Noord-Brabant

NL-11 Limburg

BELGIUM

BE- 1 Antwerpen

BE- 2 Brabant

BE- 3 Hainaut

BE- & Liege

BE- 5 Limburg

BE- 6 Luxemburg

BE- 7 Namur

BE- 8 Oost-Vlaanderen
BE- 9 West-Vlaanderen

GD LUXEMBURG
LU- 1 GD Luxemburg

UNITED KINGDOM

UK- 1 North

UK- 2 Yorkshire/Humberside
UK- 3 East Midlands

UK- 4 East Anglia

UK= 5 South East

UK- 6 South West

UK=- 7 West Midlands

UK- 8 North West

UK- 9 Wales

UK-10 Scotland

UK-11 Northern Ireland

45.36
75.69
49 .80
56.96
70.80
63.78
61.02
43.19
61.64
67 .44

46.15
40.88
46.71
45.18
43 .47
28.52
27 .14
47 .00
56.81

100.00

69 .51
70.15
61.52
64 .36
77.60
79.53
64 .76
72.58
75.53
95.95
90.15

42.67
66.75
48.21
51.68
70.62
61.62
56.37
38.67
54 .51
58.37

48.35
50.28
58.06
51.67
45.36
34.99
39.07
50.99
65.31

100.00

65.59
49 .25
66.78
71.24
62.02
72.46
56.24
65.21
67.338
88.84
86.46
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INDGO2

110
111
112
113
114
115
116
17
1138

119
120
121
122
123
124
125
126
127
128
129
130

IRELAND

IR- 1 East

IR- 2 South West

IR- 3 South East

IR- 4 North East

IR- 5 Mid West

IR- 6 Donegal

IR- 7 Midlands

IR- 8 \West

IR- 9 North West

DENMARK

DK- 1 Copenhagen Region
DK- 2 Vestsjaellands Amt
DK- 3 Storstroems Amt
DK- 4 Bornholms Amt

DK- 5 Fyns Amt

DK- 6 Soenderjyllands Amt
DK=- 7 Ribe Amt

DK- 8 Vejle Amt

DK- 9 Ringkoebing Amt

DK-10 Arhus Amt
DK-11 Viborg Amt
DK=12 Nordjyllands Amt

GREECE

GR- 1 Eastern Cont. Greece/lIsl.
GR- 2 Central/Western Macedonia
GR- 3 Peloponese

GR- 4 Thessaly

GR=- 5 Eastern Macedonia

GR=- 6 Crete

GR- 7?7 Epirus

GR- 8 Thrace

GR- 9 1Isl. of Eastern Aegean Sea

54.59
44 .61
44 .82
46.80
48 .97
36.38
38.35
50.08
36.80
51.13
43 .88
40.82

55.54
69.13
43 .63
43 .46
50.69
38.50
43.90
51.10
41.19
48 .47
44 .45
42.48
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GERMANY

GE- 1 Schleswig

GE- 2 Mittelholstein-Dithmarschen
GE- 3 Hamburg

GE- 4 Lueneburger Heide

GE- 5 Bremen

GE- 6 Osnabrueck

GE- 7 Ems

GE- 8 Muenster

GE- 9 Bielefeld

GE-10 Hannover

GE-11 Braunschweig

GE-12 Goettingen

GE-13 Kassel

GE-14 Dortmund-Siegen

GE-15 Essen

GE-16 Duesseldorf

GE-17 Aachen

GE-18 Koeln

GE-19 Trier

GE-20 Koblenz

GE-21 Mittel-Osthessen

GE-22 Bamberg-Hof

GE-23 Aschaffenburg-Schweinfurt
GE-24 Frankfurt-Darmstadt
GE-25 Mainz~-Wiesbaden

GE-26 Saarland

GE-27 Westpfalz

GE-28 Rhein-Neckar-Suedpfalz
GE-29 Oberrhein-Nordschwarzwald
GE-30 Neckar-Franken

GE~31 Ansbach~-Nuernberg
GE-32 Regensburg-Weiden
GE-33 Landshut-Passau

' GE-34 Muenchen-Rosenheim

GE-35 Kempten-Ingolstadt
GE-36 Alb-Oberschwaben
GE-37 Oberrhein-Suedschwarzwald

62.80
34.65
42.64
22.78
26 .94
29.20
17.40
31.47
29.94
29.69
29.36
19.10
24.99
39.17
44 .58
44 .13
29.62
48.34
18.26
27 .53
18.96
25.41
25.88
37.36
42.29
26.33
26.04
35.88
37.70
37.57
37.87
23.24
22.81
44 27
31.63
28.10
31.57

14 .01
15.00
24 .19
11.75
22.37
20.77
12.45
29.07
26.89
23.24
22.50
21.04
14.06
32.04
36.63
36.12
29.65
35.33
11.22
10.36
15.45
11.71
13.28
31.22
26.32
26.11
15.41
23 .47
25.73
29.67
22.38
11.88
8.62
18.28
12.86
22.02
20.26
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INDJOT

INDJOZ2

38
39
40
41
42
43
b4
45
46
47
48
%4
50
51
52
53
54
55
56
57
58

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
(&4
78

FR= 1
FR= 2
FR- 3
FR- &
FR=- 5

6

7

Ile de France
Champagne-Ardennes
Picardie

Haute Normandie
Centre

Basse Normandie
Bourgogne

Nord-Pas de Calais
Lorraine

Alsace

Franche Comte

Pays de La Loire
Bretagne
Poitou=Charentes
Aquitaine
Midi-Pyrenees
Limousin
Rhone-Alpes
Auvergne
Languedoc—-Roussillon
Provence-Alpes—~Cote d'Azur

Piemonte

Valle d'Aosta
Liguria

Lombardia
Trentino-Alto Adige
Veneto
Friuli-Venezia Giulia
Emilia~Romagna
Toscana

Umbria

Marche

Lazio

Campania

Abruzzi

Molise

Puglia

Basilicata

Calabria

Sicilia

Sardegna

7.25
3.03
2.58
1.46
3.28
2.16
2.62
1.27
4.81
7.13
3.41
2.22
1.99
1.86
2.99
2.12
1.35
3.10
1.98
3.94
5.00

59.94
10.55
15.76
23.16
28.12
22.16
18.73
20.58
18.78
30.08
19.10
11.27
9.12
8.32
2.30
9.65
3.89
4.52
8.08
11.67

16.29
33.87
36.22
36.00
36.27
38.78
39.73
23 .88
29.17
30.27
54.22
34 .47
34.00
30.92
37.24
42.74
44 .69
33.52
38.86
39.63
23.05

21.91
12.87
11.89
18.23
25.52
17.08
19.17
13.88
10.69

8.46
10.08

4.08

3.61

5.38

4.56
2.48
2.66
3.96
4b.65
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INDJOA

INDJO2

79
80

81

82
83
84
85
86
87
88

89
90

92
93
94
95
96
97

98

99
100
101
102
103
104
105
106
107
108
109

NETHERLANDS

NL- 2 Friesland

NL- 3 Drente

NL- & Overijssel
NL- 5 Gelderland
NL- 6 Utrecht

NL- 7 Noord-Holland
NL- 8 Zuid=Holland
NL- 9 Zeeland

NL-10 Noord-Brabant
NL-11 Limburg

BELGIUM

BE- 1 Antwerpen

BE- 2 Brabant

BE- 3 Hainaut

BE- 4 Liege

BE- 5 Limburg

BE- 6 Luxemburg

BE- 7 Namur

BE- 8 Oost-Vlaanderen
BE- 9 West-Vlaanderen

GD LUXEMBURG
LU- 1 GD Luxemburg

UNITED KINGDOM

UK- 1 North

UK- 2 Yorkshire/Humberside
UK- 3 East Midlands

UK- 4 East Anglia

UK- 5 South East

UK- 6 South West

UK- 7 West Midlands

UK- 8 North West

UK- 9 Wales

UK-10 Scotland
UK-11 Northern IreLand

91.54
70.21
69 .42
82.53
93.37
87.75
60.61
100.00
66.34
62.36

38.98
48.09
39.93
40.45
20.27
29.55
35.02
51.56
55.64

2.23
2.61
3.04
3.02
6.74
6.94
2.58
4.00
2.05
8.70

.00

100.00
73.52
76.63
80.74
97.13
97.53
72.13
99.90
65.26
62.05

37.79
42.61
43.14
31.33
31.67
36.85
56.07
44 .23
49.10

.00

23 .11
21.05
17.26
12.26
19.26
13.17
19.37
21.98
17.20
22.71

.00
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INDJO1 INDJO2

IRELAND
110 1IR- 1 East .00 .00
111 IR- 2 South West .00 .00
112 IR~ 3 South East .00 .00
113 IR- 4 North East .00 .00
114 IR~ 5 Mid West ‘ .00 .00
115 IR- 6 Donegal .00 .00
116 IR- 7 Midlands .00 .00
117 IR- 8 West .00 .00
118 IR- 9 North West .00 .00

DENMARK
119 DK- 1 Copenhagen Region 38.76 80.20
120 DK- 2 Vestsjaellands Amt 40.98 68.98
121 DK- 3 Storstroems Amt 54 .58 67 .90
122 DK- & Bornholms Amt 36.68 57 .68
123 DK- 5 Fyns Amt 32.94 60.81
124 DK- 6 Soenderjyllands Amt 28 .33 59.30
125 DK- 7 Ribe Amt 34,64 53.14
126 DK- 8 Vejle Amt 37.09 59.93
127 DK- 9 Ringkoebing Amt 46.07 57.73
128 DK-10 Arhus Amt 39.24 67 .30
129 ODK-11 Viborg Amt 46 .11 54 .83
130 bDK-12 Nordjyllands Amt 31.48 49 .21

GREECE
131 GR- 1 Eastern Cont. Greece/lIsl. .00 13.78
132 GR- 2 Central/Western Macedonia .00 5.30
133 GR- 3 Peloponese .00 4 .86
134 GR- 4 Thessaly .00 4 .38
135 GR- 5 Eastern Macedonia .00 4.96
136 GR- 6 Crete .00 13.14
137 GR- 7 Epirus .20 4 .05
138 GR- 8 Thrace .00 2.21
139 GR- 9 1Isl. of Eastern Aegean Sea .00 17.13
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D WS P E D e A D - R D P T D DGR WD R WD TR WR G WS R D D WD D WD P W S D W G G WD P ML D TP NP WD WP W WD WP AP w -

GERMANY
1 GE- 1 Schleswig
2 GE- 2 Mittelholstein-Dithmarschen
3 GE- 3 Hamburg
4 GE- 4 Lueneburger Heide
S GE- 5 Bremen
6 GE- 6 Osnabrueck
7 GE- 7 Ems
8 GE- 8 Muenster
9 GE- 9 Bielefeld
10 GE-10 Hannover
11 GE-11 Braunschweig
12 GE-12 Goettingen
13 GE-13 Kassel
14 GE-14 Dortmund-Siegen
15 GE-15 Essen
16 GE-16 Duesseldorf
17 GE-17 Aachen
18 GE-18 Koeln
19 GE-19 Trier
20 GE-20 Koblenz
21 GE-21 Mittel-Osthessen
22 GE-22 Bamberg-Hof
23 GE-23 Aschaffenburg-Schweinfurt
24 GE-24 Frankfurt-Darmstadt
25 GE-25 Mainz-Wiesbaden
26 GE-26 Saarland
27 GE-27 MWestpfalz
28 GE-28 Rhein-Neckar-Suedpfalz
29 GE-29 Oberrhein-Nordschwarzwald
30 GE-30 Neckar-Franken
31 GE-31 Ansbach-Nuernberg
32 GE-32 Regensburg-Weiden
33 GE-33 Landshut-Passau
34 GE-34 Muenchen-Rosenheim
35 GE-35 Kempten-Ingolstadt
36 GE-36 Alb-Oberschwaben
37 GE-37 Oberrhein-Suedschwarzwald

22.74
12.41
5.17
8.15
8.39
6.74
3.32
8.94
12.30
7.52
17.56
13.25
b4 16
12.16
7.21
9.92
8.75
12.53
10.62
31.28
53.78
22.69
12.43
22.95
36.26
11.84
42.99
13.59
21 .41
15.34
6.92
7.34
6.33
10.61
8.90
21.62
24 .18

14.58
15.59
6.50
12.02
11.25
11.49
6.51
12.70
15.44
12.58
19.93
22.68
49.52
16.67
9.95
12.16
14.08
14.61
11.45
36.17
61.68
26.83
13.56
27 .53
38.77
16.62
50.85
17.65
26.84
20.70
9.36
12.48
6.44
11.65
10.87
26 .51
28.69
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INDKO1 INDKO?2

FRANCE
38 FR- 1 1Ile de France .00 8.97
39 FR- 2 Champagne=-Ardennes : .00 17.11
40 FR- 3 Picardie .00 14 .22
41 FR- 4 Haute Normandie .00 14 .59
42 FR- 5 Centre ) .00 17.31
43 FR- 6 Basse Normandie .00 20.20
44 FR- 7 Bourgogne .00 25.55
45 FR- 8 Nord-Pas de Calais .00 9.11
46 FR- 9 Lorraine .00 20.58
47 FR-10 Alsace .00 19.28
48 FR-11 Franche Comte .00 17.97
49 FR-12 Pays de la Loire .00 11.57
50 FR-13 Bretagne .00 7.51
51 FR-14 Poitou-Charentes ' .00 14.54
52 FR-15 Aquitaine .00 11.68
53 FR-16 Midi-Pyrenees .00 20.10
54 FR-17 Limousin .00 9.08
55 FR-18 Rhone-Alpes .00 15.23
56 FR-19 Auvergne .00 10.82
57 FR-20 Languedoc~Roussillon .00 19.35
58 FR-21 Provence-Alpes—-Cote d'Azur .00 17.00
ITALY -
59 IT- 1 Piemonte .00 14 .23
60 IT- 2 Valle d'Aosta : .00 13.02
61 IT- 3 Liguria .00 27 .09
62 IT- 4 Lombardia .00 11.43
63 IT- 5 Trentino-Alto Adige .00 23 .15
64 IT- 6 Veneto .00 11.95
65 IT- 7 Frjuli-Venezia Giulia .00 22 .87
66 IT- 8 Emilia-Romagna .00 25.79
67 IT- 9 Toscana .00 30.93
68 IT-10 Umbria ‘ .00 35.23
69 IT-11 Marche .00 17.57
70 1IT-12 Lazio .00 25.18
71 1T-13 Campania .00 11.77
72 IT-14 Abruzzi .00 28 .22
73 1IT-15 Molise .00 16.02
76 IT-16 Puglia .00 13.30
75 1IT-17 Basilicata .00 26 .43
76 IT-13 Calabria .00 9.81
77 IT-19 Sicilia .00 17 .22

78 1T-20 Sardegna .00 24 .85
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INDKO1

INDKO2

79
80
81
32
83
84
85
86
87
88

89
90
91
92
93
94
95
96
97

98

99
100
101
102
103
104
105
106
107
108
109

NETHERLANDS

NL- 2 Friesland

NL= 3 Drente

NL- 4 OQverijssel

NL- S Gelderland

NL- 6 Utrecht

NL- 7 Noord-Holland
8

Zuid-Holland
NL- 9 1Zeeland
NL-10 Noord-Brabant
NL-11 Limburg

BELGIUM

BE- 1 Antwerpen

BE- 2 Brabant

BE- 3 Hainaut

BE- 4 Liege

BE- 5 Limburg

BE- 6 Luxemburg

BE- 7 Namur

BE- 8 Oost-Vlaanderen
BE- 9 West-Vlaanderen

GD LUXEMBURG
LU- 1 GD Luxemburg

UNITED KINGDOM

UK- 1 North

UK- 2 Yorkshire/Humberside
UK- 3 East Midlands

UK- 4 East Anglia

UK- 5 South East

UK- & South West

UK- 7 West Midlands

UK- 8 North West

UK~ 9 Wales

UK-10 Scotland
UK-11 Northern Ireland

48 .43
25.03
22.18
18.90
13.91
20.86
16.79
29.80
14.16
21.15

 34.59
28.52
47 .51
63 .40
49.03
100.00
55.36
40.14
42.84

1.00
2.79
2.33
7.01
4.35
4.45
1.40
2.96
b.49
1.61

.73

56.29
36.64
30.96
24 .24
19.33
29.25
21.12
35.88
20.03
28.11

L1.43
38.64
34.50
46.31
40.73
74 .68
55.56
33.33
48 .49

29.61

15.74
15.08
13.55
16.12
11.58
15.86
10.20
10.56
17.63
11.90

7.02
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INDKO1 INDKO?2

IRELAND
110 IR- 1 East 17.79 13.07
111 IR- 2 South West 15.22 11.82
112 IR- 3 South East 21.56 14.93
113 IR- 4 North East .00 7.82
114 IR- 5 Mid West _ 26 .26 26.16
115 IR~ 6 Donegal 21.80 21.79
116 IR- 7 Midlands 35.57 27.21
117 IR- 8 West 18.26 17.98
118 IR- 9 North West 15.02 32.10

DENMARK
119 DK- 1 Copenhagen Region 39.61 56.39
120 DK- 2 Vestsjaellands Amt 59.17 70.15
121 DK- 3 Storstroems Amt 74.75 84 .43
122 DK~ & Bornholms Amt 100.00 57.53
123 DK- 5 Fyns Amt 73.51 100.00
124 DK- 6 Soenderjyllands Amt 39.61 60.71
125 DK- 7 Ribe Amt 83.44 98.02
126 DK- 8 Vejle Amt 26 .95 51.06
127 DK- 9 Ringkoebing Amt 53.68 79 .34
128 DK-10 Arhus Amt 53.05 52.79
129 DK-11 Viborg Amt 69 .47 83.40
130 DK-12 Nordjyllands Amt 59 .42 80.15

GREECE
131 GR- 1 Eastern Cont. Greece/lIsl. 7.67 9.74
132 GR- 2 Central/Western Macedonia 2.40 2.49
133 GR- 3 Peloponese 12.89 8.98
134 GR- 4 Thessaly 3.58 3.40
135 GR- 5 Eastern Macedonia 5.68 5S.84
136 GR- 6 Crete 10.35 5.79
137 GR- 7 Epirus 8.28 6.50
138 GR- 8 Thrace 3.58 6.96
139 GR- 9 1Isl. of Eastern Aegean Sea 24 .94 14 .35
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INDLO1
GERMANY

1 GE- 1 Schleswig 7.95
2 GE- 2 Mittelholstein-Dithmarschen 14 .96
3 GE- 3 Hamburg 26.91
4 GE- 4 Lueneburger Heide ) 69 .41
5 GE- 5 Bremen 15.04
6 GE- 6 Osnabrueck 27 .52
7 GE- 7 Ems 19.69
8 GE- 8 Muenster 26 .89
9 GE- 9 Bielefeld 39.67
10 GE-10 Hannover 43 .93
11 GE-11 Braunschweig 53 .45
12 GE-12 Goettingen 73.63
13 GE-13 Kassel 78.04
14 GE-14 Dortmund-Siegen 81.27
15 GE-15 Essen 26.99
16 GE-16 Duesseldorf 23.76
17 GE-17 Aachen 44,18
18 GE-18 Koeln 49 .24
19 GE=-19 Trier 75.07
20 GE-20 Koblenz 78.71
21 GE-21 Mittel-Osthessen 73.25
22 GE-22 Bamberg-Hof 71.94
23 GE-23 Aschaffenburg-Schweinfurt 72.58
24 GE-24 Frankfurt-Darmstadt 72.91
25 GE-25 Mainz-Wiesbaden 61.00
26 GE-25 Saarland 61.30
27 GE-27 MWestpfalz 79.90
28 GE-28 Rhein-Neckar-Suedpfalz 68.90
29 GE-29 Oberrhein-Nordschwarzwald 91.74
30 GE-30 Neckar-Franken 58.96
31 GE-31 Ansbach-Nuernberg 62 .67
32 GE-32 Regensburg-Weiden 75.44
33 GE-33 Landshut-Passau 57.50
34 GE-34 Muenchen-Rosenheim 59.67
35 GE-35 Kempten-Ingolstadt 49.92
36 GE-36 Alb-Oberschwaben 59.05
37 GE-37 Oberrhein-Suedschwarzwald 83.08

- s ws o un

19.88
17.81
30.17
67 .74
19.03
29.09
24 .04
29.34
43.62
64.74
54.68
95 .41
88.09
87.36
31.47
31.78
47 .42
62.40
83.76
87.83
84.16
81.73
81.17
82.05
64 .97
67 .38
87.91
82.33
100.00
65.89
70.06
83.18
64 .57
66.56
56.26
65.61
94.74
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INDLO1

INDLOZ2

38
39

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78

FRANCE

FR-
FR=-
FR=
FR-
FR-
FR-
FR-
FR-
FR-
FR=10
FR=11
FR-12
FR-13
FR-14
FR-15
FR=16
FR=17
FR-18
FR-19
FR-20
FR-21

OO NN NN -

ITALY

IT~
IT-
IT-
IT-
IT-
IT-
IT-
IT-
IT-
IT-10
IT-11
IT=-12
IT-13
IT-14
IT-15
IT-16
IT-17
IT-18
IT-19
I1T-20

VoOoO~NOV PN -

Ile de France
Champagne-Ardennes
Picardie

Haute Normandie
Centre

Basse Normandie
Bourgogne

Nord-Pas de Calais
Lorraine

Alsace

Franche Comte

Pays de lLa Loire
Bretagne
Poitou-Charentes
Aquitaine
Midi-Pyrenees
Limousin
Rhone-Alpes
Auvergne
Languedoc=-Roussillon

Provence-Alpes-Cote d'Azur

Piemonte

Valle d'Aosta
Liguria

Lombardia
Trentino-Alto Adige
Veneto
Friuli-Venezia Giulia
Emilia-Romagna
Toscana

Umbria

Marche

Lazio

Campania

Abruzzi

Molise

Puglia

Basilicata

Calabria

Sicilia

Sardegna

20.91
29 .54
13.65
18.44
20.56
9.52
80.25
13.91
33.26
34.00
41.15
20.42
30.69
14 .24
85.27
22.46
30.11
57.93
24 .63
25.61
53.46

45.23
42.63
100.00
39.31
84 .35
27.30
40.67
31.15
72.93
57.39
29 .27
40.61
39 .41
35.79
28 .47

9.11
32.78
51.16
14 .04
26.21

23.48
31.02
16.05
22 .44
23.36
13.03
37.47
8.23
46.24
43 .42
47.97
12.22
13.29
18.12
50.11
28.31
37.92
37.61
35,21
32.39
44 42

36.26
81.35
56.37
47 .93
64.95
15.38
23 .49
18.38
40.60
33.10
17 .35
27 .61
21.90
41.13
16.83
5.29
19.79
35.95
8.71
17.42
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INDLO1
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79
80
81
82
83
84
85
86
87
88

89
90
91
92
93
94
95
96
97

98

99
100
101
102
103
104
105
106
107
108
109

NETHERLANDS

NL- 2 Friesland

NL- 3 Drente

NL- 4 Overijssel
NL- 5 Gelderland
NL- 6 Utrecht

NL=- 7 Noord-Holland
NL- 8 Zuid-Holland
NL- 9 Zeeland

NL-10 Noord-Brabant
NL-11 Limburg
BELGIUM

BE- 1 Antwerpen

BE- 2 Brabant

BE- 3 Hainaut

BE- 4 Liege

BE- 5 Limburg

BE- 6 Luxemburg

BE- 7 Namur

BE- 8 OQost-Vlaanderen
BE- 9 West-V0iaanderen

GD LUXEMBURG

LU= 1

UNITED

UKk-
uK-
UK-
UK-
uK-
UK-
UK-

NVOONOWVNFUWN =

GD Luxemburg
KINGDOM

North
Yorkshire/Humberside
East Midlands
East Anglia
South East

South West

West Midlands
North West

Wales

Scotland
Northern Ireland

.00

.00
.00
.00
.00
.00
.00
.00
.00

22.36
18.26
23.98
53.47
27.09
90.77
59.75

8.35

417

61.90

14.60
33.86
L.43
5.73
17 .42
33.10
11.04
38.44
31.36
13.85
1.02

18.38
14.05
13.82
37.73
21.96
52.27
37.27

5.89

4.21

68.42

12.63
6.56
3.88
6.41

12.43
9.75
6.55
7.32

14.58

16.53
6.18
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Table 10 continued
INDLO INDLOZ2

IRELAND
110 IR- 1 East .00 5.62
111 IR- 2 South West 1.50 5.18
112 IR- 3 South East .00 5.89
113 IR- &4 North East .00 2.20
114 IR- 5 Mid West _ .00 4,51
115 IR- 6 Donegal .00 6.33
116 IR- 7 Midlands .00 3.67
117 IR- 8 West .00 5.17
118 IR- 9 North West .00 6.02

DENMARK
119 DK- 1 Copenhagen Region 21.51 32.88
120 DK- 2 Vestsjaellands Amt 19.54 24 .05
121 DK- 3 Storstroems Amt 23.87 23.41
122 DK- 4 Bornholms Amt 36.11 39.21
123 DK- 5 Fyns Amt 16.78 18.53
1246 DK- 6 Soenderjyllands Amt 14.32 19.14
125 DK- 7 Ribe Amt 20.63 25 .47
126 DK- 8 Vejle Amt 24 .80 30.14
127 DK- 9 Ringkoebing Amt 21.19 25.14
128 DK-10 Arhus Amt 25.71 31.24
129 DK-11 Viborg Amt 26 .64 25.25
130 DK-12 Nordjyllands Amt 18.20 21.01

GREECE
131 GR- 1 Eastern Cont. Greece/Isl. 39.38 .11
132 GR- 2 Central/Western Macedonia 42 .27 .11
133 GR- 3 Peloponese 31.48 .03
134 GR- 4 Thessaly 37.55 .11
135 GR- 5 Eastern Macedonia 38.11 .07
136 GR- 6 Crete 1.94 .07
137 GR- 7 Epirus 27 .01 .17
138 GR- 8 Thrace 57 .47 .00
139 GR- 9 1IslL. of Eastern Aegean Sea 29.59 .00

Legend for Table 10:

IGES Aggregate Infrastructure Indicator
(Geometric mean of INDA-INDL)
INDA- Indicators for the main infrastructure
INDL categories A to L with best equipped region=100.

Sources: Annex Tables
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These figures must still be interpreted with some cau-
tion due to the statistical problems already mentioned.
Since definitions can differ between member countries,
as it had not been possible to always obtain informa-
tion on the same subcategories and/or the same years,
comparability problems remain. The most important
deficiencies as to comparability have been tried to
take care of by reducing the number of subindicators
retained for the Community analysis as already
explained Lcf. VIII.3.]. In order to cover as many
member countries as possible, the comparability requi-
rements have sometimes been relaxed. When only a fully
comparable indicator was available for a small number
of countries, but a Less comparable set for a Llarger
number, the Latter data set was chosen, because the
first solution would in general amount to consider only
the relatively higher developed parts of the Community.

Fortunately, as already explained, the comparability
problems do not affect all infrastructure categories at
the same degree. For example, in most countries
subindicators for transportation infrastructure (like
road kilometers, kilometers of waterways, railway track
kilometers, size of runway surfaces) do not differ as
much as indicators for socio-cultural facilities. 1In
the Llatter cases, also the national characteristics of
organization influence the results. Also, the number of
hospital beds as an indicator for health infrastructure
does not vary much. By contrast, environmental
infrastructure may show stronger deviations depending,
among others, on the intensity of antipollution poli-
cies and regulations. The measurement problems arising
in the cultural fields where only a number of facili-
ties are available, have already been mentioned.

Since the Community Analysis compares regions that
belong to countries having significantly different
Levels of development, it can be expected that the
total range of infrastructure disparities increases.
Only the best -equipped regions across all Community
regions are now set a2qual to 100. Even if inside an
individual member country, a policy would have been
followed to avoid too strong an infrastructure dispari-
ty, the Community data set will show larger disparities
- because national "average" or "target" dinfrastructure
equipments may differ.
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According to TABLE 10, the best equipped regions equal
to the maximum indicator value for IGES of 100 are
those of TABLE 11.

TABLE 11.: Infrastructure Equipment of 139 EC-Regions
- Best Equipped Regions -

| INFRASTRUCTURE | 1st YEAR |  2nd YEAR |
| CATEGORIES | | |
| =m-mmmmmmememanne |==mmmmmmmm e Rt |
|A. Transportation| Noord-Holland | Noord-Holland |
|B. Communication | Ile de France | Ile de France |
|C. Energy Supply | Haute Normandie| Antwerpen |
E. Environmental | Essen | Storstroems Amt
F. Education | Goettingen | Goettingen
|]G. Health | GD Luxembourg | GD Luxembourg |
J. Social Zeeland . | Friesland
K. Cultural Luxembourg/BE | Fyns Amt
| | Bornholms Amt | |
L. Natural Liguria | Oberrhein=Nord-

| schwarzwald
e B | -o-m e m e
IGES Noord-Holland | Noord-Holland

The Lleast equipped regions at the other extreme would
be those having an indicator value equal to zero which
means that no equipment 1in terms of the selected
indicators exists. But due to the data problems already
discussed, zero can also have a different meaning. If
all regions of one member country show zeros, the
reason is that the respective information is not avai-
Lable at all or was not considered to be sufficiently
comparable. A full series of zeros can only appear for
one or several of the main infrastructure categories,
but not for total infrastructure indicator IGES. As to
IGES, there is always a positive value for each region
because if no information is available for a main
infrastructure category, these zeros are disregarded.

The Least =2quipped regions according to TABLE 10 are
listed in TABLE 12.
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139 EC-Regions

D S D D D D VDGR WO D R A D - . WD D R WD S P S WS M S D WE MR VD D EE R WD D D GE . - D

INFRASTRUCTURE
CATEGORIES

Transportation

Luxembourg/BE 0
Donegal O

Bornholms Amt O}

|
|
|
| I
| |
} B. Communication t Thrace 12.2 Thrace 12.5 !
| C. Energy Supply | Several Greek | Several Greek |
| | Regions O Regions 0 |
E. Environmental | Alsace O Basilicata O ]
| Poitou-Cha- | |
| | rentes 0 | |
| Limousin O |
F. Education | Bornholms Amt 0| G.D. Luxem-
| | bourg 2.5
| 6. Health | Molise 25.6 | Thrace 25.2 |
J. Social | Northern | Northern
Ireland 0 Ireland O
K. Cultural North East Central/Western
| | (Ireland) 0 | Macedonia 2.5 |
L. Natural Several Irish Islands of Eas-
Regions 0 tern Aegean
| sea 0
Thrace O
| IGES | North East | North East |
| | (Ireland) 2.3 | (Ireland) 5.8 |
== e |
| Source: Table 10 |
TABLE 13 informs about maximum-minimum-ratios and coef-

ficients of variation for all main infrastructure cate-
gories and for IGES on the basis of the Community
Analysis. The first two <columns of TABLE 13 show
MMR-figures which take into account whether a single or
several regions of one country do not have an
infrastructure equipment according to the indicator
definition selected. In these cases, MMR formally would
amount to infinity. Instead, the sign ">1000" is wused.
Whenever this sign appears, at lLeast one region really
does have no equipment according to the definition. 1In

order to inform about the disparities between those
regions that have positive endowments, the third and
fourth columns show figures for MMR*. For the calcula-
tion of this measure, the indicator value for that
region having the LlLowest equipment close to zero has
been used. The sign ">1000" corresponds with the sign
">100" 1in the preceding Tables presenting the results

of the National Reports.



INFRASTRUCTURE STUDY GROUP FINAL REPORT 194

TABLE 13.: Maximum-Minimum-Ratios (MMR) and Coeffici-
ents of Variation (VC) for Main Infrastruc-
ture Category Indicators for up to
139 EC-Regions

L D - D W T =D WS W = T T e S WS M We R WS TR G M P D WP WU W T W MW S G S WD WD S WP G MU M We W D D W AW B W

Cate-| MMR | MMR * | Ve | NN
gory |-----=-c-es-mmmeconeeo tommmm e ==
} 01} 02} 01 ] 02 ] 01} 02} 01| 02
----- b el DL R e D et b D LD DL
| A. |>1000{>1000} 53.8|175.4| 56.6| 66.0] 127 | 139 |
| ===-- brm——— - tomm——— tm———— | ====- tm———— tem——- tm————
B. | 8.2 8.0f 8.2| 8.0| 40.9] 32.0] 109 | 118
----- L e e DL EEL L LR D et DL R it
c. |>1000]>1000] 98.0}137.0} 92.6| 94.9§ 130 | 139
|===-- tm———- fom——— e tomm—— |====- b R i tm———— |
p. | n.a.| n.a.| n.a.| n.a.} n.a.| nia.| --| --|
----- L i e L P R S el e e DD D]
| E. |>1000]>1000]294.1]|166.7| 68.3| 58.8| 77 | 119 |
----- D ik et e I it At Dl
F. |>1000] 40.2| 24.4| 40.2] 49.9] 42.1] 119 | 119
| ====- bmm——— b tm———— pm———— | ====- tmm——— tm———— $mm——
6. | 3.9] 4.0} 3.9} 4.0| 24.8} 23.5| 121 | 130
----- R T I T
H. | n.a.| n.a.| n.a.| n.a.| n.a.| n.a.l -- 1| --]
----- R T R it il it Dttt it T T
I. | n.a.| n.a.]| n.a.| n.a.| n.a.| n.a.}] --1| =~
| ====- tm———— o bmm——— === |~~==- tpm———— fomm——— pomm———
J. }|>1000|>1000| 78.7}111.1] 83.2] 75.0] 120 | 129
----- T e R r T T e Ll L L LT T
| K. |>1000) 40.2|137.0f 40.2| 93.2| 78.8] 97 | 139 |
----- e e it it Rt it il Dttt
L. [|>1000|>1000}| 98.0|333.3] 67.9] 80.8] 129 | 129
| ====- bmm——— pm———— tomm———— Fmm——— | === $mm——— fem———- fm———— |
| IGES| 43.5] 17.2] 43.5) 17.2| 44.3]| 40.5] 139 | 139
| === e e
| Legend: |
MMR: Maximum-Minimum=~Ratio
If minimum is equal to zero, >1000 is used.
| MMR=*: If a single region has no infrastruc- |
ture equipment, the minimum region for
calculating MMR* is the one with the
Llowest value close to zero.
VC: Unweighted coefficient of variation. |
NN: Number of regions for which information is
available.

| Source: Table 10 |

- T G = w0 WP WS G N S M D A W W N WIS N WD M A M D WD M WS M MR VD W WD 40 A A T W B D e W WP W we e W e
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TABLE 14.: Ranking of 139 EC-Regions According to In-
frastructure Indicator IGES
1st and 2nd Cross Section Years

| Regions IGESO1 | Regions IGES02 |
113 IR- & 2.30 113 IR- 4 5.81

| 115 IR- 6 4,98 | 115 IR- 6 5.84 |
118 IR- 9 5.41 118 IR~ 9 7.46
117 1IR- 8 5.95 117 IR- 8 7.62
| 112 IR- 3 6.86 | 112 IR- 3 9.66
116 IR- 7 9.66 134 GR- &4 10.75
109 UK-11 11.36 116 IR- 7 11.07

| 111 IR~ 2 14.14 ] 135 GR- 5 11.11 |
110 IR~ 1 14.31 111 IR~ 2 12.78
138 GR- 8 15.16 138 GR- 8 13.99

| 136 GR- 6 15.61 137 GR- 7 14 .45 |
135 GR- 5 15.72 133 GR- 3 15.00
134 GR- 4 18.21 136 GR- 6 15.19

73 1T-15 19.18 | 132 GR- 2 16.37 |

| 114 IR~ 5 20.19 | 114 IR- 5 17.05 |
| 132 GR- 2 20.42 | 73 1T-15 17.66
| 51 FR-14 21.63 ] 75 1T-17 13.08

| 133 GR- 3 21.64 | 110 IR- 1 19.09 |
| 137 GR- 7 22 .61 | 109 uk-11 20.64
| 49 FR-12 23.62 | 71 17-13 22.88
99 UK- 1 24 .06 76 1T-18 24 .14
122 DK- & 24 .25 131 GR- 1 24 .27
| 105 UK- 7 24 .68 | 122 DK- 4 24 .90
54 FR-17 25.14 74 1T-16 25.98
101 uUK- 3 25.77 139 GR- 9 26.66

131 GR- 1 25.87 | 77 1T-19 28 .11 |
75 I1T-17 26.17 78 1T-20 30.39
76 1T-18 26.71 69 17T-11 36.48
108 UK-10 27 .04 | 70 1T-12 38.01
124 DK~ 6 27 .37 72 1T-14 39.51
56 FR-19 28.38 129 DOK-11 40.25

| 43 FR- 6 28.48 | 102 UK- & 40.53 |
139 GR~- 9 29.22 124 DK- 6 40.77
102 UK- & 29.56 1 GE~- 1 41.18
| 94 BE- 6 31.19 | 130 DpK-12 41.46
127 pK- 9 31.34 | 68 1T-10 41.94
100 uKk- 2 31.34 | 105 UK- 7 42 .66

] 129 DK-11 32.19 | 100 UK- 2 42 .70 |
107 UK- 9 33.08 125 DK~ 7 43 .01
39 FR- 2 33.47 92 BE- 4 43,29
130 pK-12 33.70 | 104 UK- 6 43 .91
45 FR~- 8 35.13 108 uUK-10 44 .33
40 FR- 3 35.35 101 uK- 3 44.50

| 90 BE- 2 35.79 | 51 FR-14 45.16 |
123 DK- 5 36.76 64 1T- 6 45 .17
74 1T-16 37.09 33 GE-33 45,20

- D D P - T =D D D D D M3 S =D G S D O D GE D WD P D Y D . D WD S A W WD O D WD G > Y WA - D S wh D W WD S W A em
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Table 14 continued

D D G D D R D R D R R R D W D W D S W L G WD S M D WD S M ST W M M A D T VD G WE WD WD N S WD . D W e we e

| Regions IGESO1 i Regions IGESO2 {
| 125 DK- 7 37.21 | 56 FR-19 45 .22 |
| 121 pk- 3 37.42 | 127 DK- 9 45 .41 |
| 95 BE- 7 38.21 | 63 1T- 5 45 .83 |
| 97 BE- 9 38.47 | 59 IT- 1 .  46.08 |
| 44 FR- 7 38.68 | 40 FR- 3 46.13 |
| 106 uk- 8 40.01 | 60 IT- 2 48.20 !
| 104 UK- 6 40.28 | 45 FR- 8 48 .52 |
| 50 FR-13 41.53 | 123 bK- 5 49 .10 |
| 48 FR-11 41.57 | 4 GE- & 49 .23 |
33 GE-33 41.88 | 50 FR-13 49 .45
S3 FR-16 42.00 6 GE- 6 49 .55
93 BE- 5 42.01 39 FR- 2 49 .60
| 103 UK- 5 42 .55 | 54 FR-17 50.27 |
72 1T-14 42 .81 19 GE-19 50.58
6 GE- 6 43 .34 49 FR-12 50.63
| 77 I1T-19 43.58 | 107 UK- 9 51.21 |
42 FR- 5 44 .01 7 GE- 7 52 .47
71 17-13 44 .45 43 FR- 6 52.60
| 1 GE- 1 44,62 | 66 1T- 8 53.42 |
| 7 GE- 7 44 .70 | 67 IT- 9 53.52 |
| 47 FR-10 44.70 | 90 BE- 2 53.84 |
| 57 FR-20 45.53 | 99 UK- 1 53.89 |
52 FR-15 46 .53 | 95 BE- 7 54 .08
19 GE-19 46 .54 | 128 pK-10 54 .33
| 32 GE-32 46.95 | 23 GE-23 S4 . hb
128 DpK-10 47 .94 | 106 UK- 8 54 .60
5 GE- 5 48 .63 | 32 GE-32 54.64
| 78 IT-20 48.83 | 91 BE- 3 54.76 1
126 pK- 8 49 .15 | 22 GE=-22 55.09
86 NL- 9 49 .42 | 103 uUK- S 55.57
| 4 GE- &4 49 .80 | 35 GE-35 55.95
96 BE- 8 50.11 | 5 GE- 5 56.20
91 BE- 3 50.63 | 42 FR- 5 56.41
| 69 IT-11 51.21 | 65 IT- 7 56.97 |
22 GE-22 51.48 121 DK- 3 57.40
46 FR- 9 51.66 97 BE- 9 57 .46
| 92 BE- 4 51.82 | 86 NL- 9 57.63 |
| 41 FR- 4 52.00 44 FR- 7 57 .66
| 23 GE-23 52.08 93 BE- 5 57.88
| 119 DK~ 1 52.48 | 62 1T- 4 58 .46 |
] 60 1T~ 2 53.55 2 GE~- 2 59.24
| 64 IT- 6 53.88 46 FR- 9 59.75
| 17 GE-17 54.03 | 52 FR=15 60.30 |
| 89 BE- 1 55.42 27 GE-27 61.06
| 35 GE-35 56.33 53 FR-16 61.27
| 12 GE-12 56 .43 | 21 GE-21 61.54 |
|
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Table 14 continued

| Regions IGESO1 Regions I1GESO2
| 9 GE- 9 57.16 | 20 GE-20 61.95 |
| 58 FR-21 57 .67 31 GE-31 62.11
| 2 GE- 2 57.86 9 GE- 9 63.20
| 31 GE-31 58.05 | 94 BE- 6 63.22 |
| 21 GE-21 58.08 | 3 GE- 3 64 .47 |
| 80 NL- 3 58.29 126 pK- 8 64 .93
| 27 GE-27 58.50 48 FR-11 64 .98
| 65 IT- 7 58.85 | 8 GE- 8 65 .35
| 55 FR-18 58.92 | 36 GE-36 65.67
| 70 IT-12 53.98 | 34 GE-34 66.33
| 79 NL- 2 59.56 | 80 NL- 3 66.70 [
| 66 1T- 8 60 .47 | 57 fFR-20 66 .88
| 88 NL-11 60.99 | 17 GE-17 67 .27
| 13 GE-13 61.42 | 12 GE-12 67.57
| 81 NL- & 61.73 | 13 GE-13 67 .79
| 67 IT- 9 61.82 | 55 FR-18 67 .87
| 62 1T- & 62.51 41 FR- & 69 .25
| 120 bK- 2 62.68 58 FR-21 69.58
| 36 GE-36 62.84 ] 87 NL-10 69.59
| 10 Ge-10 62.86 88 NL-11 69.75
| 82 NL- 5 63.22 11 GE=-11 69 .87 |
| 87 NL-10 63 .49 | 119 DK- 1 71.18 |
| 68 1T-10 63 .69 30 GE-30 71.61
| 20 GE-20 64 .36 81 NL- 4 71.67
| 11 GE-11 66 .01 | 10 Ge-10 72.07 |
| 37 GE-37 66 .21 | 32 NL- 5 73.00 |
| 63 IT- 5 66.72 | 37 GE-37 73.02 |
| 30 GE-30 66.72 | 38 FR- 1 73.60 |
3 GE- 3 67 .48 26 GE-26 74 .00
26 GE-26 68.65 47 FR-10 74 .95
| 34 GE-34 . 69 .52 | 89 BE- 1 75.57 |
14 GE-14 70.41 14 GE-14 76.53
59 1T- 1 71.73 61 1T- 3 76.83
| 98 LU- 1 75.40 | 79 NL- 2 77 .09
15 GE-15 76.84 25 GE-25 79 .11
28 GE-28 77 .34 98 LU- 1 80.73
\ 16 GE-16 79.11 | 120 bKk- 2 81.45 |
| 25 GE-25 79.61 | 29 GE-29 81.98 |
| 29 GE-29 79.74 | 16 GE-16 82.72 |
| 24 GE-24 79.77 | 24 GE-24 83.30 |
| 38 FR- 1 84.33 | 28 GE-28 83.67 |
| 83 NL- 6 85.62 | 15 GE-15 86.81 |
| 18 GE-18 88.03 | 83 NL- 6 89.47 |
| 85 NL- 8 89.36 | 13 GE-18 91.81 |
| 61 17T- 3 94 .04 | 85 NL- 8 95.53 |
| 84 NL- 7 100.00 | 84 NL- 7 100.00 |
| |

- = D - D D D . S " S AP D w0 =D D GD S D D S S D G D S D G WS WD D WS P D GD WS D WS GD WP WD MR AR WY W, -
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The main findings based on TABLES 10 to 14 can be sum-
marized as follows:

(1) On the basis of a Community-wide analysis, the
best equipped region 1in both <c¢ross section
years is Noord-Holland with the maximum
IGES-value of 100. The opposite end of the
ranking scale is occupied by North East of
Ireland with an aggregate infrastructure equip-
ment of 2.3% of Noord-Holland in the 1st and of
5.8% in the 2nd year. These IGES-values give a
MMR of 43.5 1in the 1st and 17.2 in the 2nd
year. Compared with the maximum national MMR
for Italy of 3.5, this is more than 12 times
respectively 5 times as much. As the VC-figures
demonstrate, the reduction of the Community MMR
between the 1st and the 2nd year is larger than
the reduction of VC from 44.3 to 40.5 . This
indicates that the 1improvement of North East
from 2.3 to 5.8 does not correspond with the
average improvement of all other regions inside
the Community. Obviously, regions must exist
which experienced lower increase of
infrastructure capacities than the Least equip-
ped Irish region.

(2) There are sesven main categories in the 1st and
still five in the 2nd vyear for which the
indicator values range from zero to 100 as is
indicated by a MMR of >1000. If the non-equip-
ped regions are excluded, the MMR* reduces to
values of 333 at maximum (Natural Infrastruc-
ture) in the 2nd <cross section year and 3.9
(Health) in the 1st at minimum. The value for
Natural Infrastructure is, however, affected by
serious comparability problems between the 1st
and the 2nd cross section year.

(3) The general tendency of reduced disparities
from the beginning to the end of the seventies
shows up also in Communication, Environmental
and Cultural Infrastructure. In Communication,

the in-between distribution has become
significantly more equal compared with the span
of the extreme values according to MMR*.

Environmental and Cultural Infrastructure show
clear reductions according to both measures.
Education, Health and Social Infrastructure
increased their distribution span according to
MMR*, whereas according to VC, disparities have
become smaller. Apparently, regions in-between
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the extreme equipment values have relatively
improved their situation. A strong increase in
disparities is to be observed in Transportation
and in Natural Infrastructure, a smaller one
also in Energy Supply. Further 1insight idinto
changes in relative position of individual
regions can be obtained with the aid of a clu-
ster analysis whose results are presented
below.

(4) The Lowest disparities show up for Health and
for Communication. In case of Health, a MMR of
about 4 and a VC of 24.8/23.5 is very low com-
pared with national disparities measured in MMR
which e.g. inside Greece amount to MMR of 9.06
and 8.2 Ccf. TABLE 9]1. This Llends support to
the view that Health Infrastructure, measured
here with the aid of number of hospital beds
per 1000 population, may belong to those basic
public services that any government tends to
supply according to reasonably equitable stan-
dards in relation to population. A MMR of about
8.0 and a VC of 40.9/32.0 in case of Communica-
tion points to the second Lowest disparities.
This indicator, based mainly on existing
telephones or telephone connections, is only a
partial indicator as far as the broad fields of
telecommunication, especially new media, sate-
Lite systems and computer networks are concer-
ned. Unfortunately no data were available for
these more modern types of communication.
Again, Greece comes very close to the MMR for
the Community (GR: 7.05, 4.87). But even compa-
red with the Lowest national disparities in
Ireland (1.45 for 2nd year only), the Community
disparities are still very low. A third catego-
ry with relatively low disparities, at least on
the VC basis, is Education Infrastructure. Here
also a certain trend towards a more equitable
provision of educational facilities throughout
the member countries can be responsible for the
already mentioned clear decrease in disparities
and the Low Level of VC (42.1) reached in the
2nd year.
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IX.3. A SIMPLE CLUSTER ANALYSIS

A simple cluster or gr