®
AITEAA

ASSOCIAZIONE ITALIANA DI
ECONOMIA AGRARITA E APPLICATA

How does space affect the distribution of the EU RP funds?

An econometric assessment

Camaioni B, Esposti RY, Lobianco A%, Pagliacci F*, Sotte F’,

! Universita Politecnica delle Marche, Dept. of Esmics and Social Sciences, Ancona, Italy
2 INEA, ltaly

f.pagliacci@univpm.it

Paper prepared for presentation at tHeAPZEAA Conference
“Between Crisis and Development: which Role for Bie-Economy”

6-7 June, 2013
Parma, Italy

Summary

This paper aims at investigating the main drivershe distribution of the RDP funds across the pdce. Eventually,
fund allocation is the consequence of some politiezision. Nonetheless, this political decisiom a¢®t be directly
observed. While the allocation across countries,aviten present, across NUTS2 regions is expliditlgided ex-ante,
the allocation at a lower territorial level can gnbe observed ex-post. This “local” allocation dags not only on the
top-down decision taken at some national or loaditigal level but also on the bottom-up (or locaBpacity to attract
and use these funds. To investigate this more tloleael, funds’ distribution across 1,300 EU NUTS$8gions is
considered. Three different effects are admittedna@r drivers of this spatial allocation. The “couy effect” takes
into account the well known differentials in theesand intensity of support across EU countriese Taral effect”
captures the fact that, at least in principle, tin®re rural a region is the larger the amount of RB#pport it is
expected to receive. However, this effect may &acprding to alternative definition of rurality, €hast effect is the
“pure spatial effect” and expresses the influenae,the support received by a region, of the bortgriegions and, in
particular, of their degree of rurality. These effe are estimated adopting alternative spatial niaggpecifications: the
spatial Durbin model, the SEM and the SAR modedugh results differ across these alternative speatibns, they
are concordant in suggesting that in fund allocatiorality matters but in a counterintuitive diréat, while also the
neighbouring regions play a role.
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1.INTRODUCTION

This paper is aimed at stressing the relevancbefjeographical issues in defining the allocatibn o
the Rural Development Policy (RDP) expenditureserivally, fund allocation is the consequence ofesom
political decision. Nonetheless, this political & can not be directly observed. While the altam
across countries and, when present, across NUEgi@ns is explicitly decided ex-ante, the allocatéd a
lower territorial level can only be observed exipdhis “local” allocation depends not only on ttugp-
down decision taken at some national or local jgalitevel but also on the bottom-up (or local) @eipy to
attract and use these funds. The present paperadimgestigating fund allocation considering tlegual ex
post expenditure at this more “local”’ level, by anahgsifunds’ distribution across 1,300 EU NUTS 3
regions:

Different effects are here considered as majoredsivf this spatial allocation. Firstcauntry effect
can be observed: each EU Member State shows diffarensities of RDP expenditure as effect ofwied!
known differentials in the rural support across Edlintries. Then, a specifitral effectis expected to
capture the fact that, at least in principle, th@revrural a given region is the larger is the amamirRDP
support it is expected to receive. However, thieafmay vary according to alternative definitioofs
rurality. Finally, apure spatial effects also considered. This effect captures the ttlaa the amount of
support received by a given region can be alsaienited by the amount of support received by the
neighbouring regions and, consequently, by thagreke of rurality.

Working at the maximum disaggregated territorialele(NUTS 3), adopting alternative and more
comprehensive definitions of rurality, explicitlyogelling spatial dependence, represent the maginati
aspects of the present study. Evidently, the rebeabjective is not new. Previous studies already
investigated the territorial allocation of the EWR funds (Shucksmith et al., 2005). However, inenoh
them fund allocation is analysed at the NUTS 3llewal looking at the real expenditure. Moreoveeyth
associate funds’ distribution to the degree of lityr&xpressed only by conventional indicators arfigtn
exclusively relying on the OECD-Eurostat urban-rtypologies.

According to this general framework, the preserepaanalyses the spatial allocation of the RDP
funds by estimating the above-mentioned effectsutiinout the specification of a sequence of econienet
models: moving from a generic OLS model to modeene spatial dependence (or correlation) is made
explicit in different forms.

The work is organised as follows. Section 2 prosideme detailed information on RDP expenditure
data. Moreover, some alternative measures of tyrate suggested, in order to properly assessuta r
effect. Section 3 describes the econometric modetilse generi®©OLS modethat does not take into account
any spatial effect; ii) thepatial Durbin modelthat accounts for the spatially-lagged indepetdanable (in
particular, the rural effect); iii) th8EM (Spatial Error Model); iii) th&SAR(Spatial AutoRegressivenodel

1 NUTS is an acronym indicating tiNemenclature of territorial units for statistics
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Section 4 illustrates and discusses the main eitimeesults. Section 5 concludes the paper, bgesting
some policy implication of the analysis togethethwiossible direction of future research in thiddi

2.DATA

2.1. RDP expenditure

The Rural Development Policy (RDP) is the secofidmpof the Common Agricultural Policy (CAP).
This policy is financed by the European AgricultUfand for Rural Development (EAFRD) and is aiméd a
supporting rural areas, which still represent alvitart of the EU economy and society. In spitesarine
major weaknesses, those regions have been facimgmpgortunities and challenges within the progressi
transformation of the developed industrial econanfibe ‘post-industrial rurality’) (Sotte, 2009; festi,
2011; Sotteet al, 2012). In the 2007-2013 programming period, RORMsaat: i) improving the
competitiveness of the agricultural and forestmgt@e(economic restructuring of rural areas); nhancing
the sustainable management of natural resourceshalping regions in meeting future economic and
environmental challenges; iii) improving the qualiof life in rural areas (throughout the increasing
diversification of the rural economies).

Depending on these generic objectives, EAFRD expamed do not show an homogenous spatial
allocation. Here, data on total EAFRD actual exjteinel have been collected at the NUTS 3 level atingr
to the NUTS 2006 classification (about 1,300 regjprfor years 2007 to 2009. By themselves, these
expenditure data do not allow directly representhng different support across regions due to tlaegely
different size. Therefore, the analysis on fundcdtion is here performed by means of three indexes
expressing the expenditure intensity:

1. RDP expenditure per unit of Utilized Agriculturafe® in ha (€/UAA);

2. RDP expenditure per agricultural Annual Working t{&/AWU);

3. RDP expenditure per thousand Euros of agriculi@raks Value Added (€/.000 €).

Data on utilized agricultural areas (UAA) and annwark units (AWU) are collected from the
Eurostat Farm Structure Survey (2007). Data oncaljiral GVA are taken from Eurostat National
Accounts (the average value for years 2007 to 20t6nsidered).

These indexes confirm the heterogeneous spatiadadibn of the RDP expenditures (Figure 1, Figure
2 and Figure 3). The emerging territorial distribntcan be attributed to some major differencessscEU
regions and, in particular, land use charactesggcg., the presence of woodlands and forestspecidr-
based characteristics (e.g., the relevance of ghieutural sector within the local economy), btitaiso
evidently depends on geographical characteristitzg, is, the country they belong to and the surdown
regions. The combination of all these factors, h@wegenerates a complex picture. For instanceR{DE
expenditure intensity per unit of UAA is particliatow in both the plain regions of Northern Fraraoed of
Spain. Conversely, the RDP expenditure intensitygugicultural GVA (in thousand €) is particulatygh
in the regions of Eastern European Countries dtiesio lower agricultural GVA values.
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Figure 1 - 2007-2009 RDP expenditure per unit tfizéd Agricultural Area (€/UAA)
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Source: authors’ elaboration

Figure 2 - 2007-2009 RDP expenditure per agricudtuknnual Working Unit (€/AWU)
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Source: authors’ elaboration




2" AIEAA Conference — Between Crisis and DevelopmenichiRole for the Bio-Economy Parma, 6-7 June 2013

Figure 3 - 2007-2009 RDP expenditure per unit ai@agdtural Gross Value Added (€/.000 €)
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Source: authors’ elaboration

Analysing in detail the RDP expenditure intensitylee NUTS 3 level, some outliers can be detected:
they mainly refer to urban areas, where UAA and AW but expenditure is still significant as selvera
RDP beneficiaries are located in this regions. Tiniglies “artificially” high levels of expenditurmtensity.
Thus, before moving to the spatial analysis, tloegkers have been dropped out from the dataset:

- RDP expenditure per UAA: Berlin (DE300); Riga (L\V@0 Dublin (IE021); Byen Kgbenhavn
(DKO011); Potsdam Kreisfreie Stadt (DE423); MiastozRan (PL415); Inner London West
(UKI11); Inner London East (UKI12); Bruxelles (BELQ Portsmouth (UKJ31); Coburg
Kreisfreie Stadt (DE243); Budapest (HU101); Wied (80); Paris (FR101); Bucaresti (RO321);

- RDP expenditures per agricultural AWU: Riga (LVOO®yen Kgbenhavn (DK011); Potsdam
Kreisfreie Stadt (DE423); Inner London West (UKI1Ipner London East (UKI12); Bruxelles
(BE100); Paris (FR101); Luton (UKH21); City of Edurgh (UKM25); Blackburn with Darwen
(UKD41); Milton Keynes (UKJ12); Schweinfurt Kreisfe Stadt (DE262); Isle of Wight
(UKJ34); Brighton and Hove (UKJ21); Swindon (UKK14)ismar Kreisfreie Stadt (DE806);
Plymouth (UKK41);

- RDP expenditures per agricultural GVA: Wismar Kfeige Stadt (DEB06); Potsdam Kreisfreie
Stadt (DE423); Bruxelles (BE100); Paris (FR101).

After excluding these outliers from the dataset, iimerosity of the sample under investigation bexsoof

1288 NUTS 3 regions.
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2.2.  Alternative measures to define rurality

In principle, among the factors that influence ¢patial allocation of RDP expenditure among regions
their degree of rurality should be the prominerd @me call it the “rural effect”). could play a eghnt role.
However, the relevance of this factor may vary adicg to alternative definitions of rurality. A wed
literature has focused on this topic in the lash wecades, but an homogeneous and univocal definiti
distinguishing rural regions from urban ones idl &icking at the international level (MontresoQQ2;
Anania and Tenuta, 2008). For example, the EC doeprovide any formal criterion to identify thoaeseas
where rural development policies are expected tinpiemented: each Member State (or NUTS 2 regmn)
autonomously in charge of defining its own ruradas. This is justified by the fact that wide diffieces in
terms of demographic, socio-economic and envirotabeoonditions still affect the EU rural areas
(European Commission, 2006; Hoggatt al, 1995; Copuset al, 2008). Also the lack of comparable
statistics, at a disaggregated level, is usualhsiered as a substantial obstacle preventing pratmansive
definitions of rurality (Bertoliniet al, 2008; Bertolini and Montanari, 2009). Howevennsoindicators (for
instance, demographic density) are universally idened valid criteria to define these regions.

The most widely cited urban-rural typologies aresth proposed by the OECD (1994; 1996; 2006)
and by the EC (Eurostat, 2010): both follow a simépproach based on the demographic density &nd th
presence of major urban areas. According to the @EQGrostat methodologies, NUTS 3 regions in EU-27
Member States are classified@gdominantly urbar{PU), intermediate(IR) andpredominantly rural(PR)
regions. Therefore, both demographic density ardadBCD-Eurostat methodologies are commonly used to
define rural areas across Europe.

However, in the “post-industrial rurality” (Sotet al, 2012), these dichotomous definitions of rural
areas (mostly based on density) are outdated. 8ine ©ECD, and recently also the FAO, has openeava n
research line in order to establish a qualifiedofetariables in order to more properly measureetktent of
rurality also at the EU level (FAO-OECD Report, 200The Wye Group, 2007). Therefore,
multidimensional approaches are increasingly sugdedn defining rural and urban areas.

Following this idea, a comprehensive PeripheRuyr#titlicator (PRI) has been computed by Camaioni
et al. (2013). This synthetic indicator is obtained by lgjmg a principal component analysis (PCA) to a set
of 24 variables, grouped in four different thematieas:

- Socio-demographic characteristics (7 indicatorglging on the demographic structure and on the

major demographic trends;

- Structure of the economy (7 indicators) referrimgthe structural composition of the regional
economy (share of agricultural activities, manufaog sectors and services on total economy, per
capita GDP...);

- Land use characteristics (3 indicators) taking axtoount the presence of forests, agriculturalsarea
and artificial areas;

- Geographical features (7 indicators) mainly refegtio the accessibility of regions and their dis&an
from major urban areas, that is, variables expngsie degree of peripherality or remoteness of the
region (this explains the name of the syntheticciair, PeripheRurality (Camaioniet al, 2013).

Data about these variables have been collectdee /TS 3 level. The PCA extracted the following

Principal Components (PCs):

- PC1 - Economic and geographical centrality;

- PC2 — Demographic shrinking and ageing;

- PC3 — Manufacturing in rural areas with well penfiarg labour market;

- PC4 — Land Use: forests vs. agricultural areas;




2" AIEAA Conference — Between Crisis and DevelopmenichiRole for the Bio-Economy Parma, 6-7 June 2013

- PC5 — Urban dispersion).

The comprehensive PRI is then computed from thisseHCs. Firstly, an ideal region characterized
by extreme urban features is established. This faao ‘urban benchmark’ is defined calculating, dach
PC, the average score between the only two EU pide#ropolitan Economic Growth Areas (MEGAS),
Paris and London (ESPON, 2005). Secondly, themistbetween any NUTS 3 and this urban benchmark is
computed for all the PCs. The PRI of tk#éh region is then computed as the following Eugdid distance
(Camaioniet al, 2013):

PRE=\/Y (% ~Xep) - DION
)

whereN = 1, ...., nindicates the set of regions under considerakignepresents thieth region’s score for
the p-th PC andx,y,represents the urban benchmark’s score foptthePC. By construction, the greater the
PRI the more rural and/or peripheral tkié region is. The computed values of the PRI aenvs in Figure
4.

Figure 4 - PRI across EU NUTS 3 regions

PRI
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Source: author’s elaboration

In order to take into account these possible measofrrurality, in the present analysis the ruffda
will be alternatively expressed by the followinglicators:
- Demographic density (the lower the density the nnoral the region);
- PRI (the greater the PRI, the more rural the région
- Eurostat (2010) typologiesP{edominantly Rural, PRregions, Intermediate, IR,regions and
Predominantly Urban, PUegions).
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3. THE ECONOMETRIC SPECIFICATIONS

3.1. The OLS model

The first suggested model to test the main driwerthe allocation of the RDP support across EU
NUTS 3 regions in is a simple Ordinary Least Sgsigf@LS) model. It does not take into account any
specific spatial effect. The model can be expregs#tk following form:

Y =DB+yX +¢ (2)
where:Y is the @ x 1) vector indicating the RDP expenditure intgngalternatively expressed per UAA,
AWU, .000 €).D is the  x 27) matrix of country dummies arfdis the (27 x 1) vector or respective
unknown parameters expressing twuntry effect Actually, to avoid perfect collinearity, one cdryn
dummy must be skipped (Austria is skipped in thespnt case). However, hgf@lso includes the constant
term and this explains the dimension of bothndp (see Table Al).

X is, alternativelya (n x 1) vector expressing the degree of ruralityf ieadensity (negatively related to
rurality), PRI (positively related to rurality) @r (n x 2) matrix of dummies indicating urban-rural typgies
(PR, IR, PU regions), is the respective unknown parameter indicatingtinel effect ¢ is a fi x 1) vector

of i.i.d ND0,6°) disturbance terms. Therefore, (2) implicitly asgs no spatial correlation across units
(regions) and, consequently, excludes the presafrepure spatial effect

3.2.  Testing for spatial autocorrelation: the Moras | statistics
The OLS model method of estimation is not appragriam case of spatially correlated disturbance

terms, that is, Whenevd:_:(fi £ )¢ 0, i, jON. This evidently happens when there is spatialetation in

the observed dependent variableshat is not fully taken into account by the indegemt variablesD and
X. In order to test the presence of this spatiabddpnce we compute the Moran’s | statistics orbttk the
dependent variable¥,, and theestimated residuals of the OLS mode{Moran, 1950; Cliff and Ord, 1981).
This statistic is a very synthetic measure of gpatitocorrelation, and is defined as follows:

| = n D 2 (i - )y, -v)
ZLZLV"U Zin:l()/i - 7)2
_on XLYIwEd
Zin=1 Z?:lvvij Zin:j_é:i ?

where w; is the generic element of a row-standardized apaights matrix\(V) defined as follows:

.0, jON

| L O, jON 3)

*

_ W
W= (4)

|J n *
>
j=1

The generic element V\/IJ in (4) can take two different values:vv;=0 when

i=jorizjandjON() ; V\/IJ =1 wheni# jandjON() , whereN() is the set of neighbours of th¢h
region according to a first-order queen contiguity matkiithin this approach, two regions are considered

as neighbours only if they share a common boundawertex (Anselin, 1988). The queen contiguity nixat
is preferred to other possible spatial matrix (etlgose based on the nearest neighbours) becabsédt

2 OLS estimates are biased and inconsistent undéiakporrelation of the disturbance terms (Anseli®88).

7



2" AIEAA Conference — Between Crisis and DevelopmenichiRole for the Bio-Economy Parma, 6-7 June 2013

suits the case under study (NUTS 3 regions actes&U27) presenting a great heterogeneity in terims
size that inevitably affect the distanéddowever, when dealing with the contiguity matribese adopted, a
major issue is represented by islands, that clerlgot have any contiguous region. In our samdect are
25 islands. They have been considered contiguoasltoone region, the closest in terms of geogregihi
proximity’. The geographical representation of this adjustattiguity matrix is shown in Figure 5 where
any link represents a non-zero element\ofTable 1 reports the distribution of the numbecaftiguous (or
links) within the sample of NUTS 3 regions. Eaclsetvation shows, on average, 5.04 neighbouringnsgi
(i.e. links).

Figure 5 — Geographical representation of the fiostier queen contiguity matrix

Source: author’s elaboration

Table 1 —Distribution of neighbouring regions (links) withthe sample

Number of neighbouring regions 1 2 3 4 5 6 7 8 9 10 11 12| Total

Number of observed regions 68 97 142 188 242 2338 1B1 29 12 5 3 1288

3 However, an alternative distance matrix basecherbtnearest neighbours has been used to chegbhiirgtness of results.

% In defining this contiguity matrix, no distinctidras been made between trans-national neighbodrsational neighbours. We are
aware that national borders may still represeriiresiitutional” obstacle when considering the reahnectivity among regions. The
same is true, however, even for “natural” obstatlesveen two regions (for instance neighbouringoreg sharing a mountains
chain as the main border). All these aspects haea disregarded here but could be considered iora sophisticated construction
of W.
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This row-standardized spatial weights matrix (Wh dze used to compute the global Moran's |
statistic both on the original variables, to asdbssdegree of spatial dependency in the distobutinder
study (see Table 4), and on the estimated distaebéerms of the various alternative models to asses
whether spatial dependence remains after estimation

3.3. Including the spatial effects

The presence of spatial autocorrelation makes ttfe €timates biased and inconsistent. Therefore, to
take it into account, model (2) can be properly ified by making the spatial effects explicit. TlEBows
directly estimating theoure spatial effectand getting rid of the spatial correlation. Thestfistep in this
direction is a Spatial Durbin Model. This model add the original specification the neighbours’ rage
values of the independent variables:

Y =DB+yX +ONX +¢ ) (5

whereY, D, B, X, y ande have the same meaning of (¥Y; is the ( x n) row-standardised spatial
weight matrix (first-order queen contiguity matrighd & is the unknown parameter expressing ploee
spatial effect

Beside the usual possible problems of multicollimgzand heteroskedasticity, this model does not
pose particular econometric problems as paramederde consistently estimated with OLS estimadso
the economic interpretation is relatively straightfard. Thepure spatial effecthere is given by the
spatially-lagged rural effect (i.e., the degreeusélity of the neighbouring regions). Therefofggarameters
@andyshare the same sign, it implies that the interdfigupport received by a given region respondhen
same direction to an increase (decrease) of its degnee of rurality and of the neighbouring regioive
interpret this case as evidence of rural/rural eoafon (or integration) and of rural/urban comiati. On
the contrary, different signs @fand yimply that the intensity of support responds ipagte directions to
an increase (decrease) of its own degree of ryrafitl of the neighbouring regions. This case cathbe
interpreted as an evidence of rural/rural commetitand rural/urban cooperation (integration). Bedius
economic interpretation, however, the estimatiothefSpatial Durbin Model might not eliminate thpatal
correlation of the estimated disturbance terms.rdfbee, after the estimation of model (5), Morast tis
again performed on the estimated disturbances.

In the case of a persistent spatial correlatiorg diternative spatial models can be specified and
estimated. They both directly address the spaipeddence in the error terms. The first is thei&lp@&tror
Model (SEM). It includes the spatial influence viitlhe error terms as follows:

Y =D +yX

e=AWeg+u

whereA is the unknown parameter indicating the spatiakddpnce of the error term. Therefore, in

(6)

this specificatiom incorporates theure spatial effectu is a 1 x 1) vector of i.i.d NIO,cﬁ I) disturbance

terms.

The economic interpretation of this model is th&tFRexpenditure intensity is affected by the over-
(or under-)support received by the neighbouringaregy(regardless of their degree of rurality). Acting to
the observed sign of the spatial effects, the maodel be interpreted in terms of place (territosssed
effects. According to the observed sign, the madel be interpreted in terms of place (territorised
effects. If parameted shows a positive sign, a sort of “local agglomerdtieffect of the over-(under-
)support is observed in the allocation of the RRpeaditure. On the contrary, a negative sign irndsahat
a cross-compensation of over- and under-suppabserved among neighbouring regions. Since thes unit
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under consideration are NUTS 3 regions, here tlissccompensation could be viewed as a “intra NATS
compensation” effect. Given tlex-anteallocation of support to a given NUTS 2 regiondided at the EU
or country level), an over-support going to somem$lB region, and independent from its degree @afityr
must be necessarily compensated by an under-sufgmadme neighbouring regions. Specification @) c
not be consistently estimated with OLS estimatiothldor the presence of non-spherical disturba@ces
because the model is no longer linear in the paemméecause of the new unknown paramét€ronsistent
estimates offf, y andA are thus obtained by Maximum Likelihood EstimatidLE) (Anselin, 1988;

Anselin and Bera, 1998).

A further model specification making the spatidieet explicit is the Spatial AutoRegressive (SAR)
model. It assumes that different levels of the depat variableY (i.e., the intensity of the RDP support)
also depend on the levelsYin neighbouring regions, according to the followsggcification:

Y =Dp+yX+ WY +¢

(7)

where p is the unknown parameter expressing the gpadial effect It indicates to what extent the
support received by neighbouring units affects ékRpenditure intensity of a given regianis a 1 x 1)
vector of i.i.d N0,0%) disturbance terms.

This model can be interpreted as a combinatiorhefprevious two models. With a straightforward
transformation, we can express (7) as:

Y =(1-pW) DB +y(1 - pW ) X+ (1 - pW ) e
(8)

(8) shows that in (7) the spatial dependence dgtualplies non-spherical disturbances and that
linearity in parameters does not hold true frTherefore, as for (6), consistent estimation of i€/
performed through MLE. The spatial effezhere expresses both the effect of the degree afdighboring
regions as well as their over (under) support.

4. RESULTS

Before presenting the estimates of models (2),(@)and (7) some descriptive statistics can pmvid
some evidence on the distribution of RDP expendiagross EU NUTS 3 regions. In particular, of major
interest is the relationship between the threecatdrs of expenditure intensity and the three wmigics of
rurality. Table 2 reports the Pearson correlatiogafficients between these two groups of indicaté/hen
density is considered, the RDP expenditure intexssdre not significantly correlated to ruralityittwthe
only exception of expenditure per AWU that is posity correlated with density (i.e., the more déypse
populated the region, the more the expenditurengitly). Significant correlation, on the contrary,found
when rurality is expressed with the PRI. Even iis tase, however, more central and urban regioas (i
those characterised by a lower PRI value) showeatgr intensity of RDP expenditure, again with ahéy
exception of expenditure per unit of agriculturl &

Similar findings emerge when looking at the disitibn of RDP expenditure according to the Eurostat
definition of rural regions, that is, the urbanaiutypologies PU, IR andPRregions). Table 3 confirms that
Urban areas generally show greater intensity of RDfport than more rural regions, thus confirming t
existence of a negative rural effect. Nonethel#ss,quite robust descriptive evidence should lxertawvit
caution. In fact, the correlation observed betwR&P expenditure intensity and the extent of ruyatiiay
actually hide other effects across space that easobfused with the effect of rurality. In ordennwestigate
the relevance of these effects across space, gMbedn’s | test is performed on expenditure intgnsi
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indicators. Table 4 shows these test results for different spatial weight matrices: the first e tabove-
mentioned first-order queen contiguity matrix; teecond is a 5 nearest neighbours matrix (for each
observation, the average values of the five neaggsbns is considered). Results from both casggesi the
existence of a significant spatial autocorrelatisnoss EU observations. The question thus becorhether

the country and the rural effects capture all {pegtial dependence in RDP expenditure or therenmsetung
else.

To answer this question, the analysis must move fitus descriptive evidence to models estimation.
Moving from these preliminary results, the OLS modeestimated. Tables 5 to 8 report the estimafes
model (2), (5), (6) and (7), respectively. Due pace limitations, these tables do not report thienaeses of
B, that is, of the constant term and of the coumffects. For specifications referring to the RDP

expenditure per UAA, these estimated parametersegited for all models in the Table A.1 (Annekiey
suggest that theountry effectare mostly statistically significant, that is, tbeuntry always matters in the
allocation of the RDP funds, and that expenditmterisity tends to be larger in some new membeesstat
(Czech Republic, Slovenia and Slovakia, for insggnm Scandinavian countries and in western perglh
countries (Ireland and Portugal).

Table 2 —Pearson correlation coefficients among indicatdrBRDP expenditure intensity (2007-2009) and
of rurality

Density PRI

RDP expenditure per UAA 0.033 -0.023*
(0.245) (0.416)

RDP expenditure per AWU 0.091* -0.073**
(0.001) (0.009)

RDP expenditure per agric. GVA -0.009 0.090**
(0.760) (0.001)

** *: statistically significant at the 1%, 5%, ngsctively

Table 3 —Average RDP expenditure intensity (2007-2009) pgoBtat urban-rural typologies
RDP expenditure (€) per RDP expenditure (€) per RDP expenditure (€) per

UAA (ha) AWU agric. GVA (.000 €)
Predominantly Rural (PR) regions 130.76 3,048.21 754,
Intermediate (IR) regions 111.33 2,997.10 117.72
Predominantly Urban (PU) regions 101.07 2,625.86 9.88

Table 4 —Global Moran’s | statistics for the intensity betRDP expenditure (2007-2009)

First-order queen contiguity matrix 5 nearest neifpbours matrix

Moran’s | p-value Moran’s | p-value
RDP expenditure per UAA 0.4378 0.000 0.4229 0.000
RDP expenditure per AWU 0.3682 0.000 0.3693 0.000
RDP expenditure per agric. GVA 0.3513 0.000 0.3457 0.000

Therefore, the tables only report the estimatgzsaohmeters (therural effec) and of parameterg 4,
andp, respectively (the@ure spatial effe¢f together with tests of spatial correlation otineated residuals
(Moran or LM tests). Estimates are separately tegofor the three indicators of expenditure intgnand
for the alternative measures of rurality. Limitiige discussion to statistically significant paraenet
estimates, we can firstly notice that in the cals®IoS estimation (Table 5), the PRI negatively urfhces
the RDP expenditure per UAA, whereas it is posiyivaffects the RDP expenditure per agricultural GVA
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Measuring rurality with density confirms this evide as it positively affects the RDP expendituneUb&A.

On the contrary, the dummies associated to thedkatrarban-rural typologies does not provide sigaift
parameter estimates, thus confirming that suctcatdr of rurality may be too rough to really captdine
allocation patterns across the EU space. Accorgirigese OLS estimates, however, it is confirmed the
RDP expenditure per UAA tends to be greater in noargral and more urban areas, whereas it is ggnera
lower in more rural and peripheral ones. Howevke Moran tests on OLS residuals also suggest the
presence of spatial autocorrelation. Not only thekes the OLS estimates biased and inconsistealisdt
suggests that there are other factors, besidedbetry and the degree of rurality, that affects RiDRd
allocation across space.

A first attempt to get rid of the spatial corredatiof the error term is the Spatial Durbin Modelosé
estimates are provided in Table 6. As obvious,iiglel does not apply to the specification wherality is
expressed by the Eurostat typology dummies, siheg tan not be spatially lagged. According to the
estimation results, the extent of peripheruralitgr(sity) negatively (positively) affects the RDRperditure
intensity; on the contrary, the extent of periphality (density) in neighbouring regions positively
(negatively) affects it. The former result confirmrevious findings (Shucksmith et al., 2005): whesrehe
country effect is properly take into account, tlegree of rurality still matters but it eventuallpesates in
the opposite direction: urban and more densely labgdi regions show a greater RDP expenditure iityens
than more rural ones. For both rurality indicatting, spatially lagged variable shows the opposifiess and
this seems consistent with the presence of a rural/competition and rural/urban integration a& MUTS 3
level. However, this model does not fully remove #patial autocorrelation across residuals, asanetil by
the Moran test. OLS estimation pfy andé thus remains biased and inconsistent.

Since they directly take into account spatial dejeeice within respective specifications: the SEM and
the SAR model are expected to restore sphericalirdsnces and, thus, provide consistent parameter
estimates. Table 7 reports the estimates of the .I&a&dults confirm what obtained from previous model
specifications:y is negative for PRI, positive for density and msagnificant for PR and PU dummies.
Therefore, the rural effect has a negative impacthe intensity of RDP support. Moreover, paramdter
indicating spatial correlation is positive and higkignificant in all the specifications. Accordirig this
result, the existence of a “local agglomeratiorféef in the allocation of the RDP support seemprevalil
on the “intra NUTS 2 compensation” effect that wbbk suggested by a negative sigi.of

As mentioned, the SAR model should can get richefdpatial dependence with a sort of combination
of the previous two spatial models.. Table 8 shtved also in the SAR model a negative rural effect
observed. However, paramejers significant and positive, thus suggesting thaure spatial effect occurs
and that, in the allocation of RDP support acrodsNEJTS 3 regions, neighbourhood matters. The passiti
sign can be interpreted as a combination of a flagglomeration” effect and a “rural/rural compietit’ or
“urban/rural integration” effect. Testing for sptautocorrelation of the SAR estimated residusdsfurther
spatial dependence is found, thus suggesting kimtspecification is capable of capturing all tipatsal
effects in action.
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Table 5 —Model (2) OLS estimates (p-values in parenth@sis)

RDP expenditure per RDP expenditure per

RDP expenditure per

UAA AWU agric. GVA

Veri -3.995** 66.71 4.612*
(0.009) (0.233) (0.047)
Moran test on residuals 0.208*** 0.216*** 0.204***
(0.000) (0.000) (0.000)

VDensit 0.016*** 0.353** 0.000
(0.000) (0.006) (0.294)
Moran test on residuals 0.215%** 0.242%** 0.222%**
(0.000) (0.000) (0.000)
PVeurostat pi 1.147 141.2 14.60
(0.846) (0.527) (0.130)
Veurostat fU -3.435 -432.1 -25.24*
(0.613) (0.091) (0.022)
Moran test on residuals 0.190*** 0.216*** 0.203***
(0.000) (0.000) (0.000)

*hx kk ok statistically significant at the 0.1%1%, 5%, respectively
&Constant and country dummies’ parameters are nottes) see Table Al.

Table 6- Spatial Durbin Model MLE estimates (p-values ingrahesis)

RDP expenditure per

RDP expenditure per

RDP expenditure per

UAA AWU agric. GVA

VR -12.74%** -281.08*** -7.553**
(0.000) (0.000)) (0.001)

Opri spatially lagger 22.41%** 911.82*%** 31.387**
(0.000) (0.000) (0.000)
Moran test on residuals 0.198*** 0.175*** 0.184***
(0.000) (0.000) (0.000))

Voensit 0.031*** 0.930*** 0.028***
(0.000) (0.000) (0.000)

9Density spatially lagge -0.039%** -1.628** -0.063***
(0.000)) (0.000) (0.000)
Moran test on residuals 0.210%*** 0.225%*** 0.212%**
(0.000) (0.000) (0.000)

*x xx x statistically significant at the 0.1%1%, 5%, respectively
&Constant and country dummies’ parameters are nottea) see Table Al.

Table 7 —SEM MLE estimates (asymptotic standard errorsairepthesis)

RDP expenditure per RDP expenditure per

RDP expenditure per

UAA AWU agric. GVA

VeRI -10.362*** -205.49** -5.213*
(1.610) (58.86) (2.470)

A 0.464** 0.480** 0.483***
(0.032) (0.031) (0.031)

VDensit 0.027** 0.817** 0.024***
(0.000) (0.130) (0.000)

A 0.462** 0.493** 0.503***
(0.032) (0.031) (0.030)
Veurostat Pi -1.879 64.08 5.45
(5.690) (212.01) (9.20)
Veurostat fU 5.581 58.23 -11.30
(7.110) (267.03) (11.50)

A 0.404*** 0.445** 0.455***
(0.033) (0.032) (0.031)

*x xx x statistically significant at the 0.1%1%, 5%, respectively
@Constant and country dummies’ parameters are notteg see Table Al.
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Table 8 —SAR model MLE estimates (asymptotic standard eliroparenthesis)
RDP expenditure per RDP expenditure per RDP expenditure per

UAA AWU agric. GVA
VeRI -5.977** -78.48 -0.775
(1.410) (51.17) (2.130)
P 0.415%** 0.447**=* 0.440%**
(0.032) (0.032) (0.032)
LM test on residuals’ autocorrelation 0.292 6.905** 2.228
Yensit 0.019*** 0.568*** 0.013*
(0.000) (0.120) (0.000)
P 0.417%*= 0.461%** 0.454***
(0.032) (0.031) (0.031)
LM test on residuals’ autocorrelation 0.799 2.155 .728**
VEurostat Pi -1.17 18.47 5.57
(5.470) (204.92) (8.910)
VEurostat iU 1.78 -53.84 -11.73
(6.300) (234.95) (10.14)
P 0.397*** 0.434*** 0.428***
(0.032) (0.032) (0.032)
LM test on residuals’ autocorrelation 2.150 10.391* 2.010

*hx kk ok statistically significant at the 0.1%1%, 5%, respectively
@Constant and country dummies’ parameters are nottex see Table Al.

5. SOMECONCLUDING REMARKS

This study investigates the main drivers of the RB®enditure allocation across the EU space by
focusing on the most disaggregated territorial I€MJTS 3 level) admitted by data availability. stich a
territorial disaggregation, the distribution of tlagtual expenditure not only depends on the toprdow
political decisions, but also on the “local” capggdio attract and use these funds. The proposerbagip
explains funds’ allocation as a combination of dogrrural and pure spatial effects. The latterresp the
influence of neighbouring regions on RDP expendititocation and can be interpreted, in turn, imgeof
rural/rural competition or integration effects, dnderms of local agglomeration or compensatidaat$.

The different model specifications are quite codeot in suggesting some univocal and robust
empirical evidence about the distribution of the FRRBExpenditure intensity. First of all, country neast as
regions belonging to some countries tend to receiges (less) than other countries. This resulteisher
new nor surprising but it still suggests that diareling the country effect may erroneously ideniifypther
factors, for instance the degree of rurality, tr@mdrivers of fund allocation. The most relevasguit is, in
fact, the role of rurality. As could be expectadkality matters in the allocation of RDP expendstinut it
operates in the opposite direction: the less tgmres rural, the higher the expenditure intensity

The major objective of the present study, howeigeto investigate whether and how neighbourhood
matters in the allocation of funds and provide sdewative interpretations for this. Estimates agire
showing that neighbouring regions play a role arela@so concordant in indicating the direction luift
influence. More rural neighbouring regions reduoe RDP expenditure intensity thus suggesting adfort
rural/rural competition, while over- (under-) suppim neighbouring regions tends to induce ovendgr-)
support also within the region under question @agglomeration” effect).

The magnitude and direction of this spatial or lamaditioning of RDP fund allocation represent the
main result of the present study. At the same timeyever, they also represent the main challenggifare
research emerging from this approach. More sophisttl spatial econometric specifications and estms
could be put forward to explicitly investigate ate$t the abovementioned interpretations of the rebge
spatial dependence. In addition, a more in-depthpigeal investigation could be attempted by
disaggregating the RDP expenditure into axes arasumes thus linking disaggregated expenditure sitien
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to specific socio-economic characteristics of tegions. More generally and importantly, a theoadtic
explanation of the concentration of RDP expenditatensity in a given region and of the influendetee
neighbourhood is still missing. Political econompdels could provide useful insight into the mechars
underlying the observed spatial distribution anpahelence.
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ANNEX

Table A.1 reports the estimates of parametefis(constant term and country effects) for models (&), (6) and

(7) when the RDP expenditure per UAA is used agddent variableY) and rurality K) is measured by the PRI.

Table A.1 —Constant term and country effect estimates (stahelaors/asymptotic standard errors in parenthesis)

OLS Model Spatial Durbin Model SEM SAR model
Constant 382.78** 173.99%* 460.40%*=* 292.08**
(27.53) (37.06) (31.39) (27.66)
Belgium -231.16%** -213.90*** -207.63*** -148.81***
(19.99) (19.60) (27.84) (19.46)
Bulgaria -230.79*** -273.32%** -192.40*** -133.16%**
(22.68) (22.71) (31.95) (21.89)
Cyprus -124.37 -125.03 -50.58 -28.96
(88.29) (86.05) 81.98 (81.62)
Czech Republic -132.39*** -139.80*** -130.18**=* -80B*
(27.57) (26.89) (34.44) (25.69)
Germany -203.80*** -202.18*** -184.56*** -132.43***
(15.49) (15.10) (20.66) (15.29)
Denmark -270.60%** -249.16%** -245.89*** -175.44%**
(31.24) (30.57) (45.21) (29.74)
Estonia -179.12%** -199.63*** -145.70* -107.30**
(41.62) (40.64) (62.62) (38.72)
Spain -267.33*** -272.16%* -248.80** -171.29%*=
(19.30) (18.82) (27.80) (19.26)
Finland -47.59 -60.17* -27.05 -35.70
(24.52) (23.95) (37.89) (22.64)
France -235.89*** -235.46%** -212.19%** -149.65***
(17.35) (16.91) (24.34) (17.26)
Greece -181.32%*=* -207.06*** -152.60*** -113.56***
(19.44) (19.20) (28.34) (18.61)
Hungary -180.73**= -192.66*** -142.23%* -114.78**=
(24.93) (24.34) (33.85) (23.41)
Ireland -86.35* -91.13* -56.37 -56.19
(36.04) (35.13) (80.55) (33.33)
Italy -230.88*** -230.78*** -204.76*** -148.28***
(17.09) (16.66) (23.67) (16.94)
Lithuania -181.20*** -217.36*** -168.71*** -114.20*
(31.40) (30.79) (44.69) (29.48)
Luxembourg -78.36 -87.74 -53.27 4.16
(88.15) (85.92) (80.55) (81.58)
Latvia -229.49%* -250.64*** -197.43%* -146.92**
(41.67) (40.69) (54.06) (38.90)
Malta -7.50 7.17 5.33 -20.79
(63.19) (61.61) (106.55) (58.34)
Netherlands -276.25%* -256.21*** -256.99*** -180&8**
(20.32) (19.96) (28.55) (20.19)
Poland -204.37** -221.43%* -188.74** -132.84**=
(18.40) (18.06) (26.06) (17.90)
Portugal -107.85*** -124.26** -90.58* -65.98**
(22.23) (21.76) (32.22) (20.73)
Romania 275.23*** -316.38*** -235.83*** -164.55%**
(20.72) (20.81) (29.62) (20.62)
Sweden -180.05*** -183.63*** -154 .95%** -116.18***
(24.10) (23.50) (36.67) (22.73)
Slovenia 70.20* 68.83* 62.03 43.54
(29.17) (28.43) (37.10) (27.03)
Slovakia -102.11%** -108.85** -87.93* -65.00*
(34.12) (33.26) (39.80) (31.62)
United Kingdom -249.57*** -238.04*** -234.01%** -19.15%*
(16.92) (16.55) (23.97) (17.01)

*x xx o statistically significant at the 0.1%1%, 5%, respectively
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