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Abstract

The European Union (EU) is giving significant financial support to member states through Common ag-
ricultural policy (CAP). The problem is that the effects of EU funds are not presented in the way that
would allow wide auditorium to understand their benefits. This is very important because it explains
where the money collected from the EU citizens is spent. The goal of this paper is to present a model of
visualisation by using geographic information system (GIS) as an effective tool for simple analysis of ad-
ministrative EU measures, taking into consideration multiple factors at once. Results gained by using
GIS show that there is only 2 of 27 EU countries that present significant positive correlation between in-

vested funds and agricultural outputs.
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Introduction

The total EU budget for 2014-2020 amounts to 960
billion Euros in commitments (Czyzewski & Stepi-
en, 2014). Agriculture is a relatively small sector of
EU economy. It provides for less than 2 percent of EU
gross domestic product (GDP) and about 5 percent of
its employment (Understanding the EU Common Ag-
ricultural Policy, 2018).

The Common Agricultural Policy of the European
Union was formulated in the late 1950s and launched
in 1962. It constituted ‘the first successful attempt to
create a single policy for one economic sector, im-
plemented in a unified manner over the territory of
a number of independent states and which governed
their relationships not only with each other but also
with the rest of the world” (Fennell, 1997). For many

years it was the only common European Community

Policy (Skogstad & Verdun, 2009).
The CAP takes action by means of the following

measures:

o Support of income. Direct payments enable stabili-
ty of farmers’ income.

o Measures for rural development. Specific needs
and challenges facing rural areas are recognized in
national and regional programmes.

The CAP is financed through two funds which
are part of EU budget. The European Agricultural
Fund (EAGF) provides direct support and funds mar-
ket measures (the so-called “first pillar” of the CAP)
and is worth 277.851 billion Euros for period 2014-
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2020. The second pillar of the CAP is funded through
the European Agricultural Fund for Rural Develop-
ment (EAFRD) and supports EU rural development
policy. It is worth 84.936 billion Euros for the same
budget period. The share of CAP in EU budget has de-
creased over past 25 years, from 73% in 1985 to 41% in
2016. This decrease has taken place despite the succes-
sive EU enlargements (European Commission, 2013).
There are many discussions about effects of the CAP
and its subsidies to EU member countries. Results of
research done by Szabolcs at al. implied that no signif-
icant economic development occurred. The econom-
ic impacts of CAP measures were examined as ex post
evaluation of the Rural Development Programme
(RDP) 2007-2013 (Szabolcs et al., 2017).

The CAP is considered to be a controversial EU pol-
icy that influences millions of Europeans, from small
farmers to grocery shops, from Sweden to Spain. It
takes daily from the pocket of each EU citizen around
30 euro cents ($0.41) in taxes. The United Kingdom
(UK) is the biggest opponent of the CAP, although anal-
yses show that Berlin, and not the UK, stands to lose
the most from the CAP policy. The UK’s criticism of
the EU is targeted at inefliciency, misuse, and corrup-
tion of CAP. There is no specified formula to allocate
payments and the distribution process is very political.
Funds are very differently distributed among EU mem-
ber states. Furthermore, the absorption of delivered
payments still presents difficulties for member states,
particularly countries in Central and Eastern Europe,
the ones that lack skilled administration staff to lead
this process. Those countries have lower labour pro-
ductivity in agriculture, less mechanization, and small-
er size farms. This is the case, for example, with Roma-
nia, Poland, and Bulgaria (Debating Europe, 2018).

There are many investigations for particular coun-
tries, but those are not generalized for all member
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states. For example, data on applying CAP in Germa-

ny shows that the Pillar 2 measures brought a moder-

ate impact in 2006, namely, an increase in agricultur-
al income (5%) and agricultural land use (0.15%), and
increase in total greenhouse gas emissions (Schroed-

er etal., 2014).

Janet Dwyer (2013), focusing on Pillar 2 pro-
grammes and its various achievements, writes that
CAP did not cause significant transformation in agri-
culture or rural areas. Particular criticism was aimed
at new member states (Erjavec, 2012). Studies con-
clude that the policy of delivering CAP support is not
well structured. This mechanism should include local
specificities. It should be developed with a holistic ap-
proach and with a vision of the whole territory/sector,
before any aids are further allocated and paid (Dw-
yer, 2013).

The goals of the authors of this paper are to:

o propose spatial visualization model for more efhi-
cient and result oriented graphical assessment of
the impact of CAP measures on development of ag-
ricultural sector along EU member states.

The impact was measured by observing how pay-
ments distributed to EU member states reflect on
changes of values of basic agricultural facts in the EU
member states.

Starting positively, the authors wanted to confirm
the following three hypotheses:

Hi) Use of EAFRD and EAGF funds increases agri-
cultural outcome in EU member states (profit),

H2) Use of EAFRD and EAGF funds increases agri-
cultural gross value added (GVA) in EU member
states (effectiveness),

H3) The most developed countries are leaders in ef-
ficient use of EAFRD and EAGF funds (leader-
ship).

To test the hypotheses authors used data collection,
analysis framework, Pearson correlation coeflicient,
and GIS visualisation methods. The first step was to
collect data on financial support realized through EA-
FRD and EAGF funds over the period of ten years,
from 2007 to 2016. As the budget of EU lasts 7 years,
this period is covered by two budgets: the whole 2007-
2013 budget and the beginning of 2014-2020 budget ex-
ecution. In some of the years there have been parallel
payments from both budgets at the same time and this
fact has been taken into account. Data was taken from
official reports of the European Commission (EC, 2018).

The authors wanted to identify effects that the Eu-
ropean Union financial support had on agricultural

sector of EU member states. What criteria should be
used to measure them?

They decided to analyse agricultural output and
gross value added. Why are these values important to
measure effects of EU funds?

Eurostat (European Statistical Office) explains
that the total output of the agricultural industry in
the EU in 2016 was 405 billion Euros at basic pric-
es. Total output is a measure of value of total volume
that reached the market and it consists of: ,,output
values of crops and animals, agricultural services,
and the goods and services produced from insepa-
rable non-agricultural secondary activities” (Euro-
stat, 2018). 59.1% of this value was paid for interme-
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diate consumption, input goods and services, mostly
for: seeds and plantings, fertilisers, plant protection
products, food for animals, and veterinary expens-
es. The residual, which is called gross value add-
ed (GVA) amounts to 40.9% of the total output and
was 165.7 billion Euros. The authors selected these
values to analyse the impact of EU funds on agricul-
ture results and collected data for them from the web
site of the EC - the part concerning Agriculture and
rural development in the EU and the member states
(European Commission, 2018b). They wanted to find
dependence between that data and the payments ex-
ecuted through EAFRD and EAGF funds to different
countries and over a longer period, in this case from
2007 to 2016.

The most usual measure of association or depend-
ence between two groups of data is Pearson’s correla-

Results

tion, obtained by dividing the covariance (cov) of two
variables by a product of their standard deviations
(0). The strength of the correlation can be interpreted
(Fennell, 1997) by the absolute value of (r) as:

- 0.00-0.19 “very weak”

- 0.20-039 “weak”

- 0.40-0.59 “moderate”

- 0.60-0.79 “strong”

- 0.80-1.00 “very strong”

To prove the posited hypotheses H1 and H2 for each
member state, authors calculated Pearson correlation
coeflicient (r) by using IBM (Statistical Package for So-
cial Science) SPSS software.

Geographic information system, open source soft-
ware Quantum GIS (QGIS) Desktop version 3.0, was
used for spatial visualisation of the outcomes.

The data on absorption of EU funds was taken from
official European Commission reports for the Euro-
pean Parliament (European Commission, 2018). To
get the total value of realized European allocations
to agricultural sector, authors added up values of EA-
FRD and EAGF for each year and for each country.
This data with the sums for each country are present-
ed in Table 1. Because Croatia became member of EU
in 2013, it is not included in this table.

After having collected all previously presented data,
the authors prepared one table for each country that
presents overview of EAFRD plus EAGF sums, agri-
cultural outputs and GVA values during the period
2007 - 2016.
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Correlation is calculated for 2 cases:
Between the sums of EAFRD and EAGF funds paid
to EU members states for years 2007-2016, as Xi, and
a) agricultural output (production value at basic
price) for years: 2007-2016, as Yi,
b) agricultural gross value added at basic prices for
years: 2007-2016, as Yi,
where i = 1, 2, ..., n, indicates the number of years
taken into consideration as a sample.
All calculated correlation coefficients are present-
ed in Table 2.
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Table 2. Amounts received from EAFRD and EAGF funds (column 2). Pearson
correlation coefficients between EAFRD and EAGF amounts and (a) agricultural
outputs (column 3) and (b) GVA (column 4) for 2007 - 2016 period

Country Received EAFRD + r of output r of GVA
EAGF per country
(million EUR)

Column 1 Column 2 Column 3 Column 4

Austria 12,420.94 -0.1137 -0.0333
Belgium 7,635.98 -0.8080 -0.1821
Bulgaria 6,913.23 +0.7586 +0.7781
Czech Republic 10,364.92 +0.5058 +0.5308
Cyprus 643.06 +0.4454 -0.2481
Denmark 10,532.63 -0.6868 -0.4987
Estonia 1,716.31 +0.4492 -0.0824
Finland 9,437.70 +0.1893 -0.1605
France 95,641.62 -0.2881 -0.1747
Germany 65,947.00 -0.4561 -0.3425
Greece 28,738.95 +0.4594 +0.3443
Hungary 14,930.96 +0.4601 +0.5422
Ireland 16,207.38 -0.5480 -0.4367
Italy 58,511.22 +0.3969 +0.2173
Latvia 2,685.12 +0.2789 -0.1568
Lithuania 5,266.17 +0.5452 +0.4885
Luxembourg 466.67 -0.8530 -0.4348
Malta 144.93 0.5110 +0.0422
Netherlands 10,412.71 -0.8474 -0.6591
Poland 40,865.99 +0.7800 +0.4896
Portugal 12,571.02 +0.5059 -0.2771
Romania 18,273.46 +0.3012 +0.1845
Slovakia 5,479.35 +0.1372 -0.1332
Slovenia 2,249.73 +0.3701 +0.1136
Spain 67,258.96 -0.2700 -0.4041
Sweden 9,637.39 -0.2018 +0.1025
UK 39,984.34 -0.2630 -0.2735

Source: Authors
Correlation between issued payments from the For agricultural GVA:

funds and both agricultural outputs and GVAs should
be positive. That means that the money paid rendered
foreseen effects - effecting increases and decreases
relative to (in correlation with) the fluctuations of re-
ceived amounts.

For agricultural output:

Results show that there are only two countries that
have strong positive correlation (numbers in bold):
Bulgaria and Poland. Countries that have moderate
positive correlation (values in italic) are: the Czech
Republic, Cyprus, Estonia, Greece, Hungary, Lithua-
nia, Malta and Portugal. None have it very strong.
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Results show that there is only one country that
has a strong positive correlation (numbers in bold):
Bulgaria. Countries that have moderate positive cor-
relation (values in italic) are: the Czech Republic,
Hungary, Lithuania and Poland. None have it very
strong.

To facilitate reasoning and give conclusions, the
authors used open source geographic information
system QGIS. They wanted to prove that using this
software tool could facilitate conclusions and cross-
referencing of more than two determined variables.
Figure 1 presents visualised spatial distribution of the
values of total payments: EFARD plus EAGF during
2007-2016 period. It is obvious that major sums were
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Figure 1. Visualised spatial distribution of the values of total payments: EFARD plus EAGF (2007-2016)
categorized into 5 classes (darker colour = bigger payment)
Source: Authors
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Figure 2. Visualised spatial distribution of the values of Pearson correlation coefficient between the EAFRD plus EAGF
payments and the agriculture outputs (2007-2016) categorized into 5 classes (darker colour = higher correlation) with
values of GDP per capita visualised by using different sizes of circles (bigger circle = higher GDP) (List of sovereign
countries in Europe by GDP (nominal) 2018)

Source: Authors
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Figure 3. Visualised spatial distribution of the values of Pearson correlation coefficient between the EAFRD plus EAGF
payments and the agriculture GVA (2007-2016) categorized into 5 classes (darker colour = higher correlation) with values
of GDP per capita visualised by using different sizes of circles (bigger circle = higher GDP per capita) (List of sovereign
countries in Europe by GDP (nominal) 2018)

Source: authors

a better way. Also, from Table 1, it can be conclud-
ed that only 2 (7.4%) of 27 EU countries have strong
positive correlation between the agricultural outputs
and the used EU agricultural funds, and additional
25.9% have moderate correlation. This refutes the Hi
hypothesis.

As far as the GVA values are concerned, Figure 3
gives visual insight into spatial distribution of the
Pearson correlation coeflicient between total pay-
ments through EFARD plus EAGF during period
2007 - 2016 categorized into 5 classes and agriculture
GVAs with indicated values of correlation coeflicient,
and with GDP per capita. And again, it is in favour of
Eastern and central European countries.

Also, from the Table 1, it can be concluded that only
3.7% of 27 EU countries have strong or very strong pos-
itive correlation between the GVA and the used EU

Permanent
process

(]
-
©
©
0
&=
=)
9]
9
Gl
(Y]

Calculating Pearson
correlation coefficient

Monitoring

Monitoring

agricultural funds and additional 14.8% have moder-
ate correlation. This refutes the H2 hypothesis.

Table 3 with all previously stated discussions, proves
that the use of EAFRD and EAGF funds is least efficient
among the most developed countries. Their use of EU
funds is not responsible enough and creates even wid-
er gap between highly developed and less developed EU
member states. This refutes the hypothesis H3.

The rejection of the three posited hypotheses brings
about discussions about better and faster tools for
monitoring the use of EU funds. GIS as a software tool
proved to be a good tool for fast reaction on outcomes
of absorption of EU financing. The model that could
be implemented is presented in Figure 4.

It consists of permanent collecting of significant
data and yearly analysis by means of calculating cor-
relation coefficients and spatial visualisations of data

Monitoring,
correcting,
improving impact

Visualization by GIS

Figure 4. Model for evaluating the effects of agricultural EU funds based on GIS methodology
Source: Authors
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using GIS. All of which should be carried out by EU
countries. This model will render data needed for cor-

Discussion
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rection of measures and provide basis for improve-
ment of impacts of EU financial support.

The authors of the paper have surveyed the effective-
ness of EU funding in the agriculture sector. Statistical
and geovisualised tools were used to analyse proposed
hypotheses. QGIS took more variables that indicate
system’s performances into consideration, rather than
only relying on mathematical models, in this case, spa-
tial distribution and GDP per capita. Researchers have
found a weak relationship between basic agricultur-
al facts and spent EU funds. Results related to correla-
tion between the allocated money and the agricultural
output, and between the allocated money and the agri-
cultural GVA have revealed that only 7.4% (2) of 27 EU

Conclusion

countries have a strong positive correlation with agri-
cultural output and only 3.7% (1) with agricultural GVA.
That refuted the hypotheses H1 and H2 of the authors.

Furthermore, discussion regarding economic rank-
ing of EU countries proved that less developed coun-
tries are more successful in using subsidies from EU
funds, probably due to the fact that they more dearly
appreciate EU assistance. Five of the most developed
countries have negative correlation between appropri-
ated funds and agriculture gross value added which
shows that funds were not properly used. That refuted
also the hypothesis H3.

Conclusions of authors are that the money spent
through EAFRD and EAGF funds did not contrib-
ute to more profitable, effective and responsible devel-
opment of agricultural sector within EU 27. Authors
point to the problem of monitoring and presentation

References

of European investments. Visualisation enables anal-
ysis of more variables at the same time and fast reac-
tions on changes in performance and could be imple-
mented for all EU funding programs.

Czyzewski, A., & Stepien, S. (2014). Budget of the EU
and Common Agricultural Policy for 2014-2020 in
the light of the polish interests. Management, 18(1),
473-487. doi:10.2478/manment-2014-0035

Debating Europe (2018). Arguments for and against
the Common Agricultural Policy. Available at: htt-
ps://www.debatingeurope.eu/focus/arguments-for-
and-against-the-common-agricultural-policy/#.
Wspajfmbypo (10.02.2018).

Dwryer, J. (2013). Transformation for sustainable ag-
riculture: what role for the second Pillar of CAP?.
Bio-based and Applied Economics, 2(1), 29-47. http://
dx.doi.org/10.13128/BAE-12174

Erjavec, E. (2012). Why no “Green Revolution” in new
Member States?, EU CAP reform blog. Available at:
http://capreform.eu/why-there-is-no-green-revo-
lution-in-nms-despite-richrd-funding-for-increas-
ing-agro-food-sector-competitiveness/ (21.03.2018).

European Commission (2013). Overview of CAP re-
form 2014-2020. Agricultural Policy Perspectives
Brief. Available at: https://ec.europa.eu/agriculture/
sites/agriculture/files/policy-perspectives/policy-
briefs/o5_en.pdf, (20.03.2018.)

European Commission (2018). Financing the Com-
mon Agricultural Policy. Financial reports: EAGF
and EAFRD. Available at: https://ec.europa.eu/ag-
riculture/cap-funding_en (10.04.2018).

European Commission (2018b). Agricultural statistics
and indicators. Agriculture in the European Un-
ion and the Member States - Statistical Factsheets.
Available at https://ec.europa.eu/agriculture/statis-
tics/factsheets_en (12.04.2018).

Eurostat (2018). Agricultural accounts and prices.
Available at: https://ec.europa.eu/eurostat/statis-
tics-explained/index.php/Agricultural_accounts_
and_prices#Agricultural_output

Fennell, R. (1997). The Common Agricultural Policy:
continuity and change. Oxford: Clarendon Press.
Pp- 456. https://doi.org/10.1080/07036330902782105

List of sovereign countries in Europe by GDP (nom-
inal) (2018). Available at: https://en.wikipedia.org/
wiki/List_of_sovereign_states_in_Europe_by_
GDP_(nominal) (29.05.2018).

Schroeder, L.A., Gocht, A., & Britz, W. (2014). The
Impact of Pillar II Funding: Validation from
a Modelling and Evaluation Perspective. Jour-

Geographica Pannonica * Volume 23, Issue 2, 112-120 (June 2019) | 119



GIS based Model for Evaluating Effects
of Agricultural EU Funds

nal of Agricultural Economics, 66(2), 415-441.
doi:10.1111/1477-9552.12091

Skogstad, G., & Verdun, A. (2009). The common agri-
cultural policy: Continuity and change. Journal of
European integration, 31(3), 265-269.

national Scientific Conference “Strategies for the Ag-
ri-Food Sector and Rural Areas - Dilemmas of De-
velopment”, 19-21 June 2017, Lichen Stary, Poland.
Available at: https://ssrn.com/abstract=3102307,
(18.02. 2018).

Szabolcs, B., Janos, S., & Potari, R. (2018). Economic ~ Understanding the EU Common Agricultural Poli-

Importance of the Common Agricultural Policy in
Terms of Agricultural Production in Hungary and
Its Implications after 2020. Proceeding of the Inter-

120 | Geographica Pannonica * Volume 23, Issue 2, 112—120 (June 2019)

cy (2018). Stratfor Worldview. Available at: https://
worldview.stratfor.com/article/understanding-eu-
common-agricultural-policy (12.07.2018.)



