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Evaluation of the spatial and economic effectiveness of industrial land
policiesin Northwest Europe

Abstract

This article stems from the discrepancy betweenldbk of attention paid to industrial land
policy by academics and the predominant thought rgmelected representatives and
development agencies, i.e. that industrial landcpgdlays a key role in the creation of growth
and new jobs. The article begins with a reflectionthe literature, which stresses the need to
develop knowledge on industrial land policies. BdpHill this research gap, we have developed
an exploratory piece of research on the themeef spatial andeconomic effectivenessn the
basis of statistical analyses dedicated to seventdes. As regardspatial effectivenesshe
results underline significant national differergiah terms of land consumption on the one hand,
while highlighting the economic sprawl that affeEtance and Belgium on the other hand. As
regardseconomic effectivenessur results show that the impact of the developgmaf
economic estates on growth depends largely on mabi@ontexts. In particular, the
“intermediate regiorisin western Germany stand out as belonging toexifip context where
land policies seem particularly effective from aoomomic standpoint. By contrast, the
economic effectivenes$ industrial land policies requires readjustmeéntsiost ‘predominantly
rural regions, close to a city

Keywords
Regional development, land policy, economic estatelistrial land, land consumption, spatial
effectiveness, economic effectiveness

1. Introduction

The involvement of public authorities is clearlyepent in the domain of land for
industrial developments:ttiey publish information (make the market morecieffit),
assemble difficult sites, buy from ‘passive owneenove physical constraints, and so
on’” (Needham, 1995, p. 464). In several European s, the involvement of public
authorities in industrial land policy goes as farthe public development of economic
estates, i.e. land specifically developed to accodate economic activities. For
instance, these developments are common in FraNaggéary, 2012), Belgium
(Vandermeer & Halleux, 2013), the Netherlands (Etoakers et al., 2013) and
Scotland (Bramley & Kirk, 2005).

For local elected representatives and economiclojevent agencies, industrial land
policy is often considered as an essential factortarritorial competiveness and
attractiveness. This predominant thought origindtesn a fear of losing local or
regional firms due to a shortage in land supplyth& same time, this thought is also
fuelled by the argument that the release of new tacheap, if possible — will help to
attract new investments from outside the regioealtory. The research synthesised in
this article originates from the discrepancy betwékis way of thinking and the
scientific literature devoted to regional developténdeed, unlike local stakeholders,
scholars active in the field of regional sciencab/wery rarely refer to the impact of
the land markets on levels of competitiveness dtrdciveness. Rather than focusing
on the theme of land and property, regional sa&ntunderline the importance of
intangible factors such as innovation, entreprestépr education, etc. (Martin, 2003).

Today, there is an abundance of literature on tiiangible factors of regional
development briefly listed above (innovation, eptemeurship, education, etc.). On the
other hand, the existing literature on the resedhgme of land and property in
economic development remains limited and poor gergeral level, despite its relative
popularity in the nineties (Adams et al., 1994; &akL995). In an effort to fill this



research gap, we have developed an exploratorg miecesearch on the theme of the
effectivenessf industrial land policies, with the aim to deditheir true roles in relation
to economic development. As we will explain in het detail in the subsection 3.1, our
theoretical framework is based on the differentiatbetween thapatial effectiveness
on the one hand, and tleeonomic effectivenesm the other. Our empirical analyses
have been developed on the basis of a study asreaicg seven countries: Belgium,
France, Germany, Ireland, Luxembourg, the Nethddaand the United Kingdom. We
decided to work on this group of countries from tharest Europe because there are
many diversities in their industrial land policiesien though they belong to a relatively
homogenous economic context.

The rest of the article is structured as followsseéction 2, we develop a reflection
on the literature devoted to links between regiat@telopment and the commercial
property market. This reflection aims to explaie thmited availability of research on
the links between regional development and lanctigsl The third section is devoted
to the presentation of our theoretical frameworkwedl as to the description of the
methodological choices made for our statisticalys®s. Here we present the data used
and we deal with questions regarding the area alyais, the scale of the data
processing and the methods of operation mobiliseadtiress the issues spatial and
economic effectivenes3he fourth and fifth sections are respectivelyaled to
statistical analyses ospatial effectivenesand economic effectivenessSection 6
concludes the analysis and evaluates the mainypahd research implications of our
empirical findings.

2. Why thislack of interest in the relationships between regional development and
theisssue of land for industrial development?

As mentioned in the introduction, the research #efland and property in economic
development remains limited. In order to understdmsl situation, it is useful to detail
three main elements:

(1) the limited interest of regional scientistdhe land issue,

(2) the focus of the urban economy on the intraanricale and,

(3) research on the economic impact of plannirgiilsin its early stages.

2.1. Thelimited interest of regional scientistsin theland issue

As previously mentioned, regional development ptiacers pay great attention to the
factor of the availability of industrial land. Hower, researchers who are active in the
field of regional science only consider this factora limited extent (Halbert et al.,
2014). D’Arcy and Keogh (1999, p.925) help expltiis dichotomy by emphasising
the fact that the literature on economic developngemerally considers that the land
and property supply is supposed to react immegiateévolutions in demand. In other
words, location markets are not supposed to haukpezlopment as they are supposed
to operate fairly and effectively. However, all theoperty and planning specialists
know that land and property markets are far fronindpecompletely efficient in
matching supply and demand (Adams et al., 1994 dearKrabben & Buitelaar, 2010;
van der Krabben & van Dinteren, 2010).

In order to explain the very relative interest efjional scientists regarding the land
issue, we should also emphasise the predominanteedtnowledge-based economy
paradigm. We shall illustrate this observation ksferring to the typology of
competitive regions established by Martin (2008)tHhis typology, which differentiates
three groups of regions, land as an input factothm economy is only taken into



consideration for the first group: theegions as production sitésRegions that draw
their competitiveness from the low cost of prodmatfactors (labour, capital, land) are
integrated into this group. Regarding the other tgroups, which represent more
economically evolved regions (theeions as sources of increasing retdrasid the
“regions as hubs of knowledyethe land problem is overlooked and the emphasis
placed on innovation aratjglomeration economies

The concept odgglomeration economidsas become central in the field of regional
development. This results from the fact that itvyies an understanding of the
apparently paradoxical situation of contemporaryoneecnies where the new
organisation of the economy (globalisation) is apanied, at the same time, by the
decreasing importance of distance and the cond@mtraf productive activity in the
main metropolitan regions (metropolisation) (Rigy a., 2009). Agglomeration
economiegan be divided into three major categories (sweinstance, Fujita & Thisse,
2000). Firstly, there are the externalities linked the presence of suppliers and
customers, as it is generally in the best intesédirms to be located close to activities
upstream and downstream of the production chaioor®@8y, labour market pooling is
another very powerful externality, stemming frone tfact that the amount and the
diversity of the employment offered in large empiegnt areas increase the chances of
matching labour supply and demand. Thirdly, infotiora externalities, which result
from knowledge transfer between conglomerate firatso act in favour of the spatial
concentration of businesses. Of course, besiggiomeration economiggve also find
agglomeration diseconomieganging from traffic congestion and density-retht
pollution topecuniarydiseconomiesuch as high wages or high land costs.

The literature linking commercial property and wegil development from the point
of view of agglomeration economieanddiseconomieseveals two types of approach,
each with a very different conclusion in terms loé fevel of spatial concentration of
firms. The first type, which is intuitively the east to grasp, relates to the impact of the
competition on land in highly sought-after urbandtons. Due to this competition, we
see both a scarcity of the offer and a price risdh® markets. As regards firms, the
issue here igpecuniaryagglomeration diseconomys high land and property prices
might affect their profitability — and even theoropetitiveness — owing to the impact
on their production costs. The direct consequesitieaspatial dispersabf land hungry
industries. To complete the theoretical reasoning,have to keep in mind that high
land and property values usually represent the talegation of agglomeration
economiesan observation that illustrates the intrinsicstens betweemgglomeration
economiesnddiseconomiesvhen firms take a decision on their locationati&-affs.

Within the scope oagglomeration economigthe second type of approach that links
commercial property to regional development relateshe efficiency of property
markets in allowing businesses to limit their ti@tgn costs when they have to adapt
their locations. This subject has resulted in redeanainly devoted to office markets
(D’Arcy & Keogh, 1997, 1999). Since it is office itdings that represent the physical
structures of relational and informational resosrcthis interest in office space is
indisputably the reflection of the dominant econontiynamics, where growth in
developed countries is increasingly dependent dangible elements linked to
competences and innovation. The issue here isagighomeration economiecause,
compared with second-rank cities, the highly strredd and professionalised character
of office markets in main metropolitan regions cidnites to an increase in their
attractiveness and, therefore, to fipatial concentratiorof economic life (Theurillat et
al., 2014).



2.2. Thefocus of the urban economy on the intra-urban scale

As we pointed out above, high land values shouldcdwesidered asgglomeration
diseconomie®r, in other words, as a source of the spatighedisal of the economic
agents. For firms, the underlying economic reasathat high land and property prices
are synonymous of high land and property costanRtos point of view, it is necessary
to develop a multiscalar reflection in order to allethe impact of land prices on
companies’ property costs and on their locationicd® In an effort to clarify this
subject, it is necessary to distinguish the inttaan scale on the one hand, and the
inter-urban, inter-regional and international ssab@ the other. In scientific literature,
the relationships between land markets and chdidecation are usually associated
with the intra-urban scale rather than with the@fwentioned higher scales. In order to
support this observation, we can refer to the fadldpatial economics, where the issue
of land rent is taken into consideration to explaifirm’s location at the intra-urban
scale. According to the foundational models of arleaonomics, location choices are
explained according to the trade-off between lamstscon the one hand, and distance-
related costs (especially transport costs) on therdhand (Alonso, 1964; Muth, 1969).
The main prediction of these models is the strumguof urban regions through a
decreasing gradient of land rent according to tis¢éadce from the city centre. The
initial versions of these models only concern resitl locations. However, as
illustrated in the work of Costes (2008), they easily be adapted to the location of
businesses. On this basis, it is easy to diffeatmtbetween the location of offices in
centres, where businesses that make the magjgddbmeration economiesme situated,
and the expulsion of land-hungry businesses t@peral locations.

The formalisation of the role of land rent on iAtndan locations has no equivalent
on inter-urban or inter-regional scales. Urban ecaios therefore tend to consider land
rent as a key determining factor in the choiceooétion on an intra-urban scale, but not
as a key determining factor in the trade-off of ibasses when they have to choose
between different towns, different regions or difiet countries.

2.3. Research on the economic impact of planningisstill in its early stages

The previous points reveal that specialists inaegi sciences and urban economics are
only marginally interested in the relationshipswesn land markets and regional
development. To have a complete view of the rebedevoted to this theme, we must
also consider the work dedicated to the impact lahming practices. Some British
works have focused on the relationship betweerigjoair of planners and businesses’
property costs, like the model that Cheshire anitbdti(2008) calibrated in order to
assess the impact of planning constraints on offeselopment costs. They arrive at the
conclusion that the restrictive policies in the tddi Kingdom impose additional costs
amounting to 250% in Birmingham and between 400 806% in London. In
comparison, additional costs are only 50% in NewkyY@®&00% in Paris and 200% in
Amsterdam.

For Cheshire et al. (2012, p.7), the additionatsabserved in British cities should
result in a reduction in investments. The undegyatonomic rationale is that, “all
other things being equal”, an area where land @stigher will be less attractive than
an area where land costs are lower. However, utiikecausal link between the rigour
of planning and property costs, the causal linkvMeen costs and attractiveness is not
dealt with by Cheshire and his colleagues. In otdesupport this hypothesis, it would
be necessary to check whether these higher costsiarcounterbalanced by other
benefits égglomeration economigdikely to generate proportionally greater gains i



added value. Furthermore, it would also be necgdsaassess the effective impact of
property costs by comparing them to all the cosismé by businesses. From this
perspective, even if we know little about compamgperty costs, we can reasonably
assume that they are generally minimal comparedage costs (Needham & Louw,
2006, p.88).

Henneberry et al. (2005) also focused on the imp&gblanning regulations on
development costs. Their work integrated indusfrraberty and sought to quantify the
impact in terms of economic growth. The multipleuation models prepared by
Henneberry and his colleagues (2005) show thata ih@rease in planning permission
leads to a 1.55% increase in local economic agtiwitoffice-based services, and 3.8%
for firms based in buildings traded on the indadtproperty markets. The text
presented by Henneberry et al. does, however, oretite methodological weaknesses
and uncertainties concerning the results obtaintour findings need much
qualification. This was an initial analysis congtrad by significant data limitatiohs
(p. 122).

Ultimately, our review of the literature revealsathhe link between land markets
and regional development still has not been dedh satisfactorily by research. As
regards the potential links between land issuescangpanies’ choice of location, the
relation is clear within urban regions. On the oth&nd, once we depart from the intra-
urban scale, current knowledge does not help teatibjse the hypothesis according to
which differentials in land availability and landige are likely to cause differentials in
competitiveness and attractiveness. Although a murabworks published by planning
scholars deal with the impact of planning policl@scompanies’ property costs, these
works are still in their infancy and much remaims he done to objectivise the
consequences of planning policies on the profitgbdf companies and, more broadly,
on territorial competitiveness and attractiveness.

3. Theoretical and methodological framework

As highlighted in the previous section, there haerblittle research on the links
between regional development and the issue of tnduknd. In an effort to shed light
on these complex relationships, we elaboratedstitati analyses in order to develop an
exploratory piece of research on the theme ofstiaial andeconomic effectiveness
industrial land policies. The following explainsethitheoretical and methodological
framework of these analyses.

3.1. The spatial and economic effectiveness of industrial land policies: a theoretical
framework

The analyses were conducted with an aim to prowidgvers to the two following
guestions: i) How different are the statuses of the countrieeerms of economic land
consumption?and ii) “Is there any link between economic land consumpdiwh the
level of regional developmerit?The first question is related to the issue @ $patial
effectivenessf industrial land policy. More specifically, itddresses the planning
objective which consists of limiting the consumptiaf land for urbanisation (economic
urbanisation in this case). The second questionvenssthe issue of theconomic
effectivenessf industrial land policies. By answering the datuestion, we should be
able to justify the premise of many developmentctitianers according to which
generous land supply represents a real assetdgioniad development.

To discuss the issue alpatial effectivenessve elaborated a ratio in which the
numerator measures the consumption of economicdaddhe denominator reflects the



production of wealth. It was thereby possible tonpare the countries based on the
working hypothesis according to which, the lowee thatio, the higher thepatial
effectivenesds. Here we drew inspiration from the approach land productivity
applied by Louw et al. (2012) to the Netherlandsgbneralising it to the whole area of
analysis.

With regard to the analyses @tonomic effectivenes$éand consumption was
correlated with GDP and employment numbers. Giles tramework, our working
hypothesis is that the land policies are all mdfecéve when there is a high correlation
between the level of development and consumptiomdistrial land. Indeed, a high
correlation can be interpreted as a sign of the@eac usefulness of land consumption.

In order to clarify the difference betwespatial effectivenessn the one hand and
economic effectivenessn the other, we can use the case of the NetlusrlaAs
discussed later in detail, what we see in this ttgus a combination of goodpatial
effectivenessand pooreconomic effectivenesiVhile goodspatial effectiveness a
consequence of a strong job density within economstates, pooreconomic
effectivenessgesults from the fact that the creation or theeegion of economic estates
does not significantly stimulate the regional ecogo

The methodological choice to complete the evalmaté economic effectiveness
through evaluatingpatial effectiveness justified by the fact that the industrial land
policies can increase urban sprawl (van der Kraldb&uitelaar, 2010) and, therefore,
aggravate the well-known negative spatial impaatssed by it (EEA, 2006). The urban
sprawl of economic activities is especially prob&im when out-of-town economic
estates are a host for businesses whose characseridow level nuisance for the
neighbourhood and a large number of jobs per drar@a — would have been perfectly
suited to inner city neighbourhoods. This is sonmgthwe see in Wallonia for instance,
where almost 50% of businesses and 20% of jobdddaaithin out-of-town economic
estates would have been perfectly suited to urlesmres (Deloitte & Touche et al.,
2002, p.20). Situations like this are spatiallyfieetive as they exacerbate urban sprawl
as well as vehicle traffic while also contributingnecessarily to the devitalisation of
traditional urban fabrics.

3.2. The area of analysis and the scale of data analysis

The area covered by our analyses includes severirezsi Belgium, France, Germany,
Ireland, Luxembourg, the Netherlands, and the Wnikengdom. The data analysis was
carried out at the scale of the NUTS 3 regionss Thithe most detailed level for which
statistical data are available and comparable ler ¢ountries studied. The seven
countries studied include 751 NUTS 3 regions.

Our approach has combined two levels of analysisthe one hand, that of the
whole of the territory studied and, on the othendiathat of the seven countries
composing it. The countrywide analysis is justifldthe national diversities relating to
both economic specialisations and planning and Idpaeent policies. Concerning
planning policies, a differentiation has to be maeééveen countries such as Belgium
or France, where planning policies regarding thsipenious use of land are relatively
recent, and countries like Germany, the Netherlaard$ the United Kingdom, which
can be considered as European pioneers in termgaohing policies and sprawl
limitation (Halleux et al., 2012; Sellers, 2004)eValso distinguished an intra-national
level for Germany. This distinction turned out t@ Imecessary considering the
significant economic and spatial disparities thgitexist between former East Germany
and the rest of the country.



As well as differentiation per country, we also maa distinction between the
NUTS 3 regions according to their degree of urkatios. This differentiation was
taken into account on the assumption that the unpil@@nomenon determines the
availability of land as well as the relationshigveeen this availability and the level of
development. The regions were classified accordmgthe urban-rural typology
including remotenesgEuropean Commission, 2010). This typology idéssiffive
NUTS 3 categories:gredominantly urban regiofs” intermediate regions, close to a
city”, “intermediate, remote regiohs predominantly rural regions, close to a ¢ignd
“predominantly rural, remote regiohsMap 1 represents the typology of the 751
NUTS 3 regions of the countries taken into accobaot.these countries, the number of
“intermediate, remote regiohs very small (three regions). Consequently, analyses
only studied a single group for the so-call@dérmediate regioris

Map 1. The NUTS 3 regions according to theban-rural typology including
remoteness.

3.3. Thedata used

For land consumption, we used the Corine Land C@@&C) data, which has the
advantage of covering the whole area of analydi® Most recent available data was
used, i.e. data from 2006. CLC data were produgepdhoto interpretation of satellite
images. The final result takes the form of a laadet vectorial database, composed of
polygons representing homogenous zones greater2thdrectares and more than 100
metres wide. The CLC data distinguish five majqrety of land use: artificial surfaces,
agricultural areas, forests and semi-natural armgaands and water bodies. There are
eleven categories within the artificial surfaceer Bur analysis, we favoured the data
relating to “industrial and commercial units”. Fgreater simplicity, we renamed them
“economic surfacés(ES). These areas mainly correspond to econonsiates.
Moreover, we used data relating to the “continuodsan fabric” and “discontinuous
urban fabric” categories. This is land mainly fesidential purposes. In the rest of the
article, we shall therefore use the temmasidential surfac€s(RS) to refer to these land-
use categories. Coordinated by the European Emaean Agency (EEA), CLC data
have the advantage of allowing a comparison onrafgan scale. The disadvantage is
that they do not identify small economic estatesess than 25 hectares. In most
European regions, however, it is unlikely that éhemall economic estates represent a
significant proportion of economic surfaces.

For the level of development, we used two indicattine purchasing power parity
GDP and employment numbers in the secondary anidrtesectors. The GDP and
employment data at the scale of the NUTS 3 regweae directly extracted from the
Eurostat website. We chose to extract 2006 datader to use economic information
relating to the specific period for which the lange information is available.
Concerning the scale of data on GDP and employntemtostat does not provide
information at a finer scale than NUTS 3. Therefarés not possible to associate the
development indicators with well-defined economstages relating to the polygons of
the CLC vectorial database.

All in all, although our methods of operation désed below are limited by the
available sources of data, we nevertheless cons@erthey are sufficiently robust to
achieve our fundamental objective, i.e. evaluatitige spatial and economic
effectivenessf industrial land policies.

3.4. The methods of operation



Our method of operation ospatial effectiveness based on a comparative analysis
relating to the consumption of economic land (sect). This was performed according
to a ratio where the consumption of land is dividgdthe production of wealth. This
variable, which is expressed in hectares of ecoa@uifaces per EUR 100 million of
GDP, has been called th&DP standard of the economic surfatda addition to the
“GDP standard of the economic surfagese also calculated and analysed the GDP
standards of therésidential surfacés on the basis of a ratio where the numerator
measures the consumption of residential land. A&sipusly mentioned, our working
hypothesis was that the lower th@DP standard of the economic surfateke higher
thespatial effectiveness

As regards the relationships between economic tamsumption and the regions’
level of development (section 5), i.e. theonomic effectivenesse used the statistical
tools of correlation and simple regression. Theselst aimed to check whether,
statistically speaking, economic land consumptietp$ to explain the levels of GDP
and employment numbers. The correlation and regresanalyses between the
quantities of economic land and the levels of dgwelent aim to assess theonomic
effectivenessf the land policies and to verify the hypotheaiscording to which
economic development is positively influenced hydl@onsumption. From this point of
view, it is necessary, statistically speaking, @atcol the size effect which results from
the fact that the size of the regions influence lboe quantities of economic land and
the quantities of GDP and employment. If this dffa@s not controlled, the size
differences between the regions would have an upwapact on the levels of
correlation. In order to control this size effest divided the initial variables by the
number of inhabitants.

4. Spatial effectiveness. compar ative study of economic land consumption

Map 2 represents the GDP standards of economiacasf i.e. the indicator resulting
from the division of the number of hectares of exuit surfaces by the production of
wealth expressed in EUR 100 million of GDP (200@&laTable 1, which synthesises
the data at a countrywide level, helps to compleenformation provided by Map 2.

The comparison of national means identifies two ntoes that consume
considerably more economic surfaces than the othéne production of wealth being
equal. They are France and Belgium, with 19.3 lh Eh6 ha respectively per EUR
100 million of GDP. In comparison, Germany and Wetherlands have averages that
are similar to the overall average of the areardlysis (13.9 hectares). Finally, the
three countries that appear to consume the leastoatc surfaces are the United
Kingdom, Luxembourg and Ireland. Per EUR 100 milliof GDP, their average
consumptions are 9.0 ha, 8.1 ha and 5.4 ha regphcti

Besides land policies, it is necessary to inclugefactor of the countries’ economic
specialisations in order to interpret these resdlke figures relating to Luxembourg,
Ireland and the United Kingdom should be linkedhese countries’ specialisation in
tertiary activities with high added values, suchths banking and finance sector
(OECD, 2012). In order to explain the situationthie United Kingdom, we must also
refer to the very strict planning policies that id@erise this country, both as regards
residential developments and economic developnielgsneberry et al., 2005).

Concerning France and Belgium, the extent of the®GlEandards bears witness to
land policies that pose a certain number of probl&mm a spatial point of view. This
is a result that confirms several studies on theoriemic sprawl” of services and
companies that characterises both France (DemazZa®®4; Margary, 2012) and



Belgium (Vandermeer & Halleux, 2013). Among thesebtems is the fact that
businesses and services adapted to urban locatiespecially retail — are often being
located in peripheral economic estates. Anotheblpro relates to the low density of
employment in these economic estates. For instaaseregards the situation in
Wallonia, the density there is only 17 jobs perthex In comparison, the same
indicator is 46 jobs per hectare for Dutch econoesiates (Lambotte et al., 2010, p.3).

Map 2. The GDP standards of economic surfaces (2006).

Table 1. Average consumption of economic surfaces to prodtld® 100 million of
GDP, standard deviation and coefficient of variaiio 2006.

Table 1 also shows that the averages per courdeyrhigjor intra-national disparities.
Germany is the country with the greatest differanseth a clear split between East
Germany and the rest of the countiis clearly emphasises how far behind former
East Germany is in terms of economic developmehé United Kingdom also has a
high coefficient of variation (0.98). This can bepkined by the situation of certain
Scottish counties, where development is laggingingeland where development
agencies have produced an oversupply of economdt (Bramley & Kirk, 2005). On
the other hand, France and Ireland are relativebyndgenous countries, with
coefficients of variation under 0.40. Finally, Bieligp and the Netherlands occupy an
intermediate position.

Map 3 represents the GDP standards of residentitdces. In comparison with the
GDP standards of economic surfaces, several elendeserve to be highlighted. First
of all, the division between eastern and westermfaay, although visible on the two
maps, is far more noticeable in terms of the GD&hddrds of economic surfaces.
Considering the legacy of the Communist perioandtkes sense that the territories in
former East Germany are characterised by a moensixe use of economic land than
residential land. Indeed, the ideology that inflcesh town planning practices during the
Communist period has led to the concentration giutetions in apartment buildings on
the one hand, and to the use of vast tracts of farehsure the success of industry on
the other (Halleux et al., 2012).

Map 3. The GDP standards of residential surfaces (2006).

Concerning Map 3, a second observation relateseigildn and its North-South
divide. For an equivalent production of wealth, Wiaia consumes nearly twice as
many residential surfaces as Flanders, while treeemost no differential in terms of
economic surfaces. This observation tends to uinéed major problem of residential
sprawl in Wallonia.

The specificity of certain Scottish counties, idked on the map representing the
GDP standards of economic surfaces, does not appetiie map of GDP standards of
residential surfaces. This situation would suggdstt Scottish planners are more
successful in managing residential land than ecantéand. The work of Bramley and
Kirk (2005) confirms the idea according to whicho8and has implemented stricter
planning as regards residential land in compangitim economic land.

Like Scotland, the Netherlands seems charactebgedmore effective control of its
residential urbanisation than its economic urbdimsa According to the Dutch
analysts, this situation results from a predominaaly of thinking that considers
economic land as vital to job creation (Ploegmalatral., 2013). In fact, this way of
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thinking leads many municipalities to develop arersupply of economic land (van
Bronkhorst, 2014).

In graph 1, the main entities of the area of anslgse positioned in relation to this
area considered as a whole. It aims to comparesiti@tion relative to the GDP
standards of the economic surfaces with the stinaglative to the residential surfaces,
thus confirming the analyses presented above.

Graph 1. GDP standards of the economic surfaces (ES) aidergial surfaces (RS) at
national and intra-national level.

5. Economic effectiveness: relationship(s) between economic land consumption and
thelevel of development

By taking into account all 751 NUTS 3 regions, viedfstatistically non-significant
relationships between economic land consumption #rel GDP indicators and
employment numbers (with an analysis where the @i#fect was controlled as
explained in subsection 3.3). However, if we extdmel analysis by differentiating the
regions per country or by taking into account thban-rural typology, we obtain
significant results that help to clarify the issoé the economic effectivenessf
industrial land policies.

The calculations reveal that the relationships ketweconomic land consumption
and the level of development are statistically sicgmt in the group of thtermediate
regions and in the group of gredominantly rural regions, close to a C¢ityThis
significance is proven through both the GDP (T&)land employment numbers (Table
3). It is important to point out that the relatibisis positive as regardsntermediate
regions and negative for gredominantly rural regions, close to a €ity8y contrast, as
regards predominantly urban regiohisand “predominantly rural, remote regiohshe
relationships are not statistically significant.

Table 2. Parameters of the equations of regression betweS8ANHAB and
GDP/INHAB according to tharban-rural typology including remoteness.

Table 3. Parameters of the regression equations betweenNHESB and
EMPL/INHAB according to theirban-rural typology including remoteness.

The “predominantly urban regiofisare typically characterised by the presence of a
major metropolitan area. Economic specialisatiomnghtrtherefore explain the absence
of significant relationships in these territories #hey predominantly accommodate
spatially intensive high value added activitiesnnixed urban fabrics and business
districts. This observation can be linked to théject of agglomeration economigs
since such a form of economic specialisation irhhiglue added economic sectors is
determined by varied externalities such as abundadtqualified labour supply, the
presence of numerous suppliers and customers, @aaldy infrastructures, and a high
flow of information and knowledge. In such a conjeur results tend to indicate that
the opening of large areas to industry and senacdyg offers economic production a
marginal advantage.

On the other hand, in thentermediate regioris offering land to companies seems
to have a positive effect on GDP and employmenag6r2). This probably has to do
with the fact that these regions are well suitethtopresence of businesses that require
vast surfaces, like the logistics sector. Howetteg, coefficients of regression remain
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relatively low (0.52 for GDP and 6.62 for employrjerprobably as a result of the
spatially extensive nature of these types of bissies.

The analysis of Graph 2 shows a subpopulation of 8l3 regions for which the
availability of economic land leads to a higherwgtto of GDP. This concerns almost
exclusively western German regions. By only stugytime ‘intermediate regiorisn the
western part of Germany, we obtain an R? of 0.4&h or the regression aimed at
explaining the GDP and for the regression aimeskptaining employment numbers. In
these German regions, every hectare of extra keeuk|to an average increase of 71.07
jobs and EUR 4.97 million of GDP.

Graph 2. Variation of GDP/INHAB according to ES/INHAB in th&ntermediate
regions.

Using a Chow test, it is possible to check whetherparameters of the equations of
regression relative to the observations of timetfmediate regiorisin the western part
of Germany are statistically different from thodettee equations of regression relative
to all the ‘intermediate regioris The test rejects the parameter stability hypsithe
regardless of whether we consider GDP or employn¥dns confirms that the western
German fntermediate regioris(IR W-DE) are characterised by a statistical hébar
that differs from all theifhtermediate regionyIR).

We should also add that considering tirgeérmediate regioriscountry by country
leads to significant relationships for the westeant of Germany as well as for Belgium
and France (Table 4). Compared with the inferre@paters for the west of Germany,
the parameters are, however, far more limitedHerlatter two countries.

Table 4. Parameters of the equations of regression in theermediate regioris
country by country.

As regards predominantly rural regions, close to a ¢ityghe relationships between
economic land consumption and the levels of GDPeangloyment are both significant
and negative. This means that an increase in theuoaption of land for economic
activities is accompanied by a decrease in theymtozh of wealth and employment
numbers. The hypothesis that we can formulate pta@xthis counter-intuitive result is
that, in this type of region, development agenaiesoffering all the more land since the
region is lagging behind in terms of developmerdwidver, opening up to urbanisation
does not offer the expected results in the ends baaring witness to the fact that the
availability of land is not a sufficient conditioto stimulate significant economic
growth. The situation ofgredominantly rural regions, close to a Cityerefore points
to economically ineffective land policies.

In terms of fpredominantly rural, remote regiofsthe lack of significant
relationships is primarily linked to the limitedzei of the population (22 observations
with two atypical points). Another explanatory hyjpesis is that of the absence of
active land policies aimed at developing large eaoin estates. Unlike decision-makers
in rural regions close to a city, decision-makershie most rural regions probably have
less desire to create vast economic estates. allgdait is important to bear in mind
that our data do not take into account areas uli¢rectares, which are probably more
frequent in rural regions than in other region®ofthwest Europe.

At a national and intra-national scale, the relaslips between economic land
consumption and levels of GDP (Table 5) are ordyistically significant in the western
part of Germany and in Belgium. When the calcutadi@are conducted to explain
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employment numbers, the relationship is also sicanit and positive for France (Table
6). In comparison with the coefficients of regressrelative to Germany (for instance,
38.40 for employment), the coefficients relatingBelgium (15.69) and France (4.19)
are, however, much lower.

Table 5. Parameters of the equations of regression betweS8ANHAB and
GDP/INHAB per country.

Table 6. Parameters of the equations of regression betweS8ANHAB and
EMPL/INHAB per country.

Looking at all the NUTS 3 regionia the western part of Germany (call€deise),
the intensity of the relationship between land comgtion and GDP is moderate (R2? of
0.19). As shown in Graph 3, every hectare of egttanomic land leads to an average
growth in GDP of nearly EUR 2.5 million. In compson with what was observed in
Graph 2 for intermediate western Gerntéaeise the intensity of the relationship here
is lower, confirming the special relationship betwdand consumption and economic
development in theifitermediate regioris Taking into account employment numbers
rather than GDP, the conclusions concerningKhase in western Germany remain
unchanged. The relationship remains moderate, avit® of 0.24, and every hectare of
extra land is associated with almost 40 jobs. Imgarison, as mentioned above, the
inferred parameter for the situation of the westéamman intermediate regiorisalone
was 71.07 jobs.

Graph 3. Variation of GDP/INHAB according to ES/INHAB in ¢hwestern German
Kreise.

The figures gathered in Table 6, on the relatigmstietween land consumption and
employment, also highlight the situation in the iINgtands, where the relationship is
significant but negative. This represents a situathat is comparable with the one
identified for ‘predominantly rural regions, close to a cdityan increase in the
consumption of land for economic activities is aopanied by a decrease in
employment numbers. The well-documented case ofNéherlands highlights this
result (Louw et al., 2012; Needham & Louw, 200&dmakers et al., 2013). Land-use
planning in this country takes place at a commueakl. This high degree of
decentralised power results in competition betweemicipal agencies leading to an
oversupply of economic land, which is particulapevalent in the country’s regions
where the economy is less dynamic — in particilamiorth.

6. Discussion and conclusions

6.1. Methodological limitations

We introduced this paper with the observation tttatjate, the theme of industrial land
has not yet been adequately addressed by regiomalces. To help fill this research
gap, we have developed a pioneering piece of relsear the theme of thepatial and

economic effectiveness industrial land policies. This work is based statistical

analyses relating to seven countries in Northwastie. Before entering into the
discussion of our empirical results, it is necegsar analyse the methodological
limitations of our methods of operation. The pumpoef this is to envisage
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methodological improvements for further researctd tmhelp the reader to correctly
interpret the results obtained.

Concerningspatial effectivenesa key methodological issue that emerges from our
methods of operation is the fact that the calcdlatgio is dependent on the sectorial
structures of the economy. In order to completelyesthis methodological problem, it
would be necessary to have data that allows joldsaalded values to be situated at a
very fine scale. In particular, it would be necegsto differentiate the economic
activities present within economic estates from é¢henomic activities present within
mixed urban fabrics and business districts. Comtp&wethe data currently available,
this would require a much greater level of refinatna economically relevant spatial
information.

As regards the theme etconomic effectivengssur methodological developments
are based on univariate analyses, with land consamas the sole explanatory variable
of economic development. Of course, many otheofaaietermine regional disparities
in economic development: the intensity of the aggloation effects, accessibility
within transportation networks, the level of quahbtion of the manpower, R&D
expenditures, etc. In this respect, we should pmilhthat we tested multiple regressions
during our research. We finally decided to abanthes methodological approach since
the information relating to the key independentialdles we used overlapped with the
information provided through the use of the urbaraktypology including remoteness.
For our transnational approach, the same results amclusions were therefore
achieved with multiple regressions and with simglgressions. Here, we are referring
in particular to the identification of three regabrprofiles concerning the relationships
between the consumption of land for economic aeatiwviand the regions’ level of
development (see below the subsection 6.3). Irt bfjkhis situation, we finally decided
to build the article on the basis of the simplesthnds possible, i.e. correlation and
univariate regressions. Of course, the fact thatcalculations did not justify the use of
multivariate analyses does not mean that new relsdaased on the framework we
developed should not retest the opportunity toragkivariate techniques.

6.2. Spatial effectiveness

The spatial effectivenessf the industrial land policies was dealt with abhgh a
comparative analysis of the consumption of econdamd. This analysis revealed that
three countries — Ireland, Luxembourg and the Wnikengdom — show very low levels
of GDP standards of economic surfaces. Howevels itkely that the main factor
behind this situation does not correspond to indalsiand policies, but rather to the
specialisation of these states in tertiary sectate a high added value. In order to
verify this interpretation accurately, it would becessary, as previously mentioned, to
have data that can be used to differentiate thenaom activities present within
economic estates from the economic activities prtesgthin mixed urban fabrics and
business districts.

In contrast with the three countries we have jushtioned, France and Belgium
consume two to three times more industrial langrtmuce the same amount of GDP.
For these two countries, such results cannot iy duplained by the effect of economic
specialisations. Beyond this economic aspect, wieeuse it is essential to make
reference to the low level cdpatial effectivenesef the land policies applied in the
context of mono-functional economic estates. What see here is a situation of
“economic sprawl”. On the basis of the availabter&ture, the low level o$patial
effectivenesghat affects both countries can be associated lawthemployment density
in economic estates (which is synonymous with aevesland resources) and with the
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presence of firms, in these estates, whose chasdct® would have been perfectly
suited to inner city neighbourhoods. Here, we @&ferring in particular to retail or,
more generally, other service activities whichnirthe point of view of effective and
rational planning, should preferentially be locaitetraditional urban fabrics.

As for the Netherlands and Germany, they occupintemmediate position between
the two abovementioned groups of countries. Howef/ere only consider former East
Germany, the situation there is far less favouraHlere, the poospatial efficiency
measured can be explained by a relatively low lefeconomic development, as well
as by a high consumption of industrial land integtitrom Communist town planning.

6.3. Economic effectiveness

The analyses aimed at identifying the relationsbigtsveen the consumption of land for
economic activities and the regions’ level of depehent have led to the identification
of three regional profiles: thepfedominantly urban regiofis the “intermediate
regions and the predominantly rural regions, close to a cityn the “predominantly
urban regiony, land consumption only plays a marginal role, tmdsly owing to the
presence of numerous activities that are not vetgnsive spatially, yet very productive
in terms of added value. By contrast, in the st¢edalintermediate regioris the
consumption of industrial and commercial land hasea@ impact on development.
However, the value of the parameters obtained shbaisthe effective impact remains
limited. Thirdly, there are theptedominantly rural regions, close to a cityhere the
opening of land to urbanisation does not deliverdesired results. Indeed, our results
indicate that the development agencies in thedensgffer all the more land since the
region is lagging behind in terms of development.

Among the fntermediate regioris the western German regions stand out clearly in
comparison with the regions belonging to the ottegritories. On the basis of the
methodology developed, the most economically effednd policies are to be found
in these territories. In fact, this German spetifiprobably results from a variety of
factors combining the economic aspect and the pignaspect. From an economic
point of view, Germany is a country whose industii@se remains very solid.
Compared to more tertiarised economies, this stmagngenders greater land needs.
Concerning planning practices in Germany, we dohaoe any detailed information on
land policies in terms of industrial developmenhftttunately, this subject is not well
documented and various contacts established amengda experts did not provide us
with any clear explanations.

In comparison with the German case, the Dutch sriaribetter documented. Many
publications on the subject of Dutch economic estairovide an understanding of a
Dutch policy for industrial development that apgeanore effective spatially than
economically. In terms afconomic effectiveneshe Netherlands has results similar to
those observed imptedominantly rural regions, close to a ¢itywhereby an increase in
the consumption of land for economic activitiesaiscompanied by a decrease in
employment numbers. On the basis of the literatilws, situation can be explained by
competition between municipalities, which leadsatsignificant oversupply of land in
the regions of the country where the economy is thgamic (van der Krabben &
Buitelaar, 2010). On the other hand, in termsdtial effectivenesghe Dutch land
policies produce better results. Compared withdesgial urbanisation, economic
urbanisation certainly appears to be less well matay the Dutch planners but, in
comparison with the other countries taken into aotothe GDP standard of economic
surfaces remains limited (13.7 for the Netherlaomimpared to 13.9 for the whole area
of analysis as mentioned in Table 1). This seenietbnked to quite high employment
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densities and, as a consequence, to a parsimoogr®f ground area in economic
estates.

6.4. Policy and research implications

This paper shows that various aspects of land ipslior industrial land in Northwest
Europe require readjustments. As regards spafiettefeness, the situation in France
and Belgium should be highlighted. As mentionedvabour results confirm a problem
of “economic sprawl!”, which is challenging for thesponsible authorities.

In terms ofeconomic effectiveneghe situation is problematic in the Netherlansls a
well as in most predominantly rural regions, close to a ¢ityWhat we see in these
contexts is land policies that ignore the evidetita the supply of land is not a
sufficient condition for economic growth and joleation. Concerning the Netherlands,
we also see that a decentralisation of the decjsionesses towards the local level can
cause counter-productive competition between mpaiities. There is no doubt that
this situation should raise awareness in placds avitend in favour of decentralisation.

We consider that theeconomic effectiveness “intermediate regiorisis also
challenging for the responsible authorities. Indeeden if the statistical analyses
confirm that the consumption of industrial land laggositive impact on their economic
growth, this impact is actually very limited. Inetfe regions, the release of new
industrial land helps essentially in the developh@ractivities such as logistics, which
generate a limited amount of jobs and added valee surface unit. From this
perspective, we question whether the economic emgiveighs the negative impacts
associated with the waste of large surface areas.

Besides policy implications for the public authest our empirical findings also
have three major implications for a future reseagénda. Firstly, we consider that our
exploratory analysis focusing on Northwest Européhin provide a basis for
investigations where the framework we developedlavtne applied to different study
areas. In parallel, new research could also belolese on the countries we studied.
Such new investigations could allow a more in-ddjpitus on a number of regional
differences that we were unable to address throogh transnational approach.
Secondly, we also consider that our research cdadd usefully extended by
investigating the reasons that make the westerm@efintermediate regiorisplaces
where land policies are particularly effective anexonomic level. Thirdly, as already
pinpointed, the research presented in this articldd also be further developed if more
detailed data were to become available on the pladeere employment and the
production of wealth are located. This would makgassible to refine the assessment
of land policies aimed at stimulating the econohmptigh the consumption of industrial
and commercial land.
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Table 1. Average consumption of economic surfaces to produce EUR 100 million of

GDP, standard deviation and coefficient of variation in 2006.

Country Average (ha) Standard deviation  Coefficient of variation
Ireland 54 1.9 0.35
Luxembourg 8.1 - -
United Kingdom 9.0 8.8 0.98
Netherlands 13.7 7.9 0.58
7 countries 13.9 125 0.90
Germany 14.3 14.2 0.99
West DE 11.7 6.3 0.54
East DE 28.8 16.8 0.58
Belgium 16.6 9.6 0.58
France 19.3 7.4 0.38

Source: authors’ calculation based on Eurostat (2006) and EEA (2006) data

Table 2. Parameters of the equations of regression between the ES/INHAB and the

GDP/INHAB according to the urban-rural typology including remoteness.

Parameters of equations of regression No. of R?-
between ES/INHAB and GDP/INHAB atypical - Coeff. g of P-Coeff.  p-
) of corr. of regr. value
NUTS 3 scale - 2006 points det.
Predominantly urban regions (n = 218) 8 0.01 0.00 0.05 0.88
Intermediate regions (n = 307) 2 0.15 0.02 0.52 0.01
RredoT|nantIy rural regions, close to a 10 017 003 .0.28 0.02
city (n=177)
Predominantly rural, remote regions (n=
24) 0 0.18 0.03 -0.28 0.41

Source: authors' calculation based on Eurostat (2006) and EEA (2006) data
Observations whose absolute value of the residuals was twice as high as the standard deviation

were considered as atypical.
Significance threshold at 0.05.

Table 3. Parameters of the regression equations between the ES/INHAB and

EMPL/INHAB according to the urban-rural typology including remoteness.

Parameters of equations of regression No. of R? -
between ES/INHAB and the EMPL/INHAB atypical R-Coeff. g of D-Coeff. — p-
) of corr. of regr. value
NUTS 3 scale - 2006 points det.
Predominantly urban regions (n = 218) 4 0.05 0.00 3.29 0.41
Intermediate regions (n = 307) 2 0.13 0.02 6.62 0.02
RredoT|nantIy rural regions, close to a 12 019 003 -4.09 0.01
city (n=177)
Predominantly rural, remote regions (n=
o) Y glons { 2 0.30 0.09 808 0.8

Source: authors' calculation based on Eurostat (2006) and EEA (2006) data
Observations whose absolute value of the residuals was twice as high as the standard deviation

were considered as atypical.
Significance threshold at 0.05.
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Table 4. Parameters of the equations of regression in the “intermediate regions”,
country by country.

Parameters of the equations of

regression in the IR R R2 bo_f (r:é’erff- p-value
NUTS 3 scale - 2006 gr
. Belgium (n = 12) 0.74 0.55 2.23 0.01
GDP/INHAB according to
ES/INHAR "9 W-DE (n=138) 068 047 497  0.00
France (n=29) 0.43 0.18 0.83 0.02
, Belgium (n=12) 0.76 058  20.69 0.0
EMPL/INHAB according to W-DE (n=138) 067 047 7107  0.00
ES/INHAB

France (n=29) 049 0,24 10.13 0.01

Source: authors' calculation based on Eurostat (2006) and EEA (2006) data

Observations whose absolute value of the residuals was twice as high as the standard deviation
were considered as atypical.

Significance threshold at 0.05.

Table 5. Parameters of the equations of regression between the ES/INHAB and
GDP/INHAB per country.

Parameters of the equations of

2
regression between the ES/INHAB No. of R - Coeff. R"- b - Coeff. p-
atypical Coeff. of
and the GDP/INHAB ) of corr. of regr.  value
points det.
NUTS 3 scale - 2006
Germany (n = 410) 19 0.01 0.00 0.02 0.89
W-DE (n = 326) 0 0.44 0.19 2.46 0.00
E-DE (n = 103) 0 0.10 0.01 0.15 0.31
Belgium (n = 43) 1 0.40 0.16 1.14 0.01
France (n = 94) 2 0.08 0.01 0.19 0.41
Ireland (n = 8) / 0.54 0.29 7.09 0.17
Netherlands (n = 38) 2 0.03 0.00 0.07 0.85
United Kingdom (n = 124) 4 0.04 0.00 0.15  0.66

Source: authors' calculation based on Eurostat (2006) and EEA (2006) data

Observations whose absolute value of the residuals was twice as high as the standard deviation
were considered as atypical.

Significance threshold at 0.05.
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Table 6. Parameters of the equations of regression between the ES/INHAB and

EMPL/INHAB per country.

Parameters of the equations of

2
regression between the ES/INHAB No.of = o coeff. R - b- Coeff.  p-
atypical Coeff. of
and the EMPL/INHAB : of corr. of regr.  value
points det.
NUTS 3 scale - 2006
Germany (n = 399) 30 0.11 0.01 4.20 0.02
W-DE (n = 326) 0 0.49 0.24 38.40 0.00
E-DE (n = 103) 0 0.10 0.01 -2.73 0.40
Belgium (n = 43) 1 0.52 0.27 15.69  0.00
France (n = 94) 2 0.22 0.05 4.19 0.04
Ireland (n = 8) / 0.28 0.08 108.70 0.51
Netherlands (n = 36) 4 0.33 0.11 -5.93 0.05
United Kingdom (n = 123) 5 0.15 0.02 4.88 0.10

Source: authors' calculation based on Eurostat (2006) and EEA (2006) data
Observations whose absolute value of the residuals was twice as high as the standard deviation

were considered as atypical.
Significance threshold at 0.05.
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Map 2. The NUTS 3 regions according to the urban-rural typology including
remoteness.
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Map 2. The GDP standards of economic surfaces (2006).

N

A

ES (ha) for 100 M€ of GDP

0-10
10 - 20 -

I 20-30 5

Il 30-45

I 45 - 100 0 250 500

Sources: GDP: Eurostat, 2006
ES: EEA, CLC, 2006

N

A

ES (ha) for 100 M€ of GDP

0-10
10-20
[ 20-30
N 30-45
0 250 500
I 45 - 100 s km

Sources: GDP: Eurostat, 2006
ES: EEA, CLC, 2006

23



Map 3. The GDP standards of residential surfaces (2006).
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Graph 1. GDP standards of the economic surfaces (ES) and residential surfaces (RS)
at national and intra-national level.
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Graph 2. Variation of the GDP/INHAB according to the ES/INHAB in the “intermediate

regions”.
0,08
o .-~ o o ; . West German intermediateregions
0,07 > T _ N 2_
-’ ° - Y =4.9667x+0.011 - R°=0.4664
e < / ,
0,06 g
=)
§ 0,05
=
< 0,04 M
W N
§_ 0,03 - =
o & <
8 0,02 4 422
(U} ’ ’ Py s 7 v <
0.01 . Allintermediate regions
’ ] Lo y = 0.5161x + 0.0235 - R*=0.023
0\ I’ - T T T T T T T 1

0,002 0,004 0,006 0,008 0,01 0,012 0,014 0,016 0,018
ES (ha) / INHAB
Sources: Eurostat, 2006; EEA, 2006

25



Graph 3. Variation of the GDP/INHAB according to the ES/INHAB in the western

German Kreise.
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