
http://www.apstract.net

Typography:

Vo
l. 

8.
 N

um
be

rs
 1

. 2
01

4
A

pp
lie

d 
St

ud
ie

s I
n 

A
gr

ib
us

in
es

s A
nd

 C
om

m
er

ce

20141
Applied Studies In Agribusiness And Commerce

Vol. 8. Numbers 1. 2014
Aberdeen, Belgrade, Belgorad, Berlin, Budapest, Cork, Debrecen, Fayetteville, Hohenheim, Kazan, Kiev, Nitra, Novi-Sad, Prague, Stravropol, Ulab-bator, Warsaw, Wageningen, Zagreb

www.opalmedia.hu

 3

Contents
PREFACE  
Wim Heijman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5

SCIENTIFIC PAPERS

THE MOTIVATIONS FOR THE DIVERSIFICATION OF THE NIGERIAN ECONOMy FOCUSING ON SUSTAINABLE 
AGRICULTURE 
György Iván Neszmélyi Ph.D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7
HUMAN RATIONALITy, ENVIRONMENTAL CHALLENGES AND EVOLUTIONARy GAME THEORy  
Andrea Karcagi-Kovács. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15
AGRICULTURAL DEVELOPMENT AND GOVERNMENT ExPENDITURES IN THE NEW EU COUNTRIES  
Peter Bielik, Luboš Smutka, Elena Horská, Richard Selby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21
AUTOMATED VALUATION MODEL FOR LIVESTOCK APPRAISAL IN LOANING PRACTICE  
Dr. Ferenc Buzás, Sándor Kiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37
AN ExAMINATION OF THE ORGANIZATIONAL CULTURE AT THE POLICING  
Edit Elekes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43
THE CONDITIONS OF SECURITy IN SUSTAINABLE RURAL ECONOMICS  
Edit Elekes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51
TESTS OF DIFFERENTIAL DIESEL FUELS IN ENGINE TESTING ROOM  
Ferenc Farkas–Valéria Nagy–Attila Bai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59
SENSITIVITy OF TECHNICAL EFFICIENCy ESTIMATES TO ESTIMATION METHODS: AN EMPIRICAL 
COMPARISON OF PARAMETRIC AND NON‑PARAMETRIC APPROACHES  
Henry de-Graft Acquah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67
ANALyZING SOUNDNESS OF NATIONALIZED BANKS IN INDIA: A CAMEL APPROACH  
S.K.Khatik- Amit Kr Nag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73
PLANNING PRACTICES OF LOCAL GOVERNMENTS BASED ON THE RESULTS OF AN EMPIRICAL RESEARCH  
Sisa Krisztina A.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79

INFORMATION FOR AUTHORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  93

pl
an

ni
ng

 p
ra

ct
ic

esdi
es

el
 fu

el
s 

ag
ric

ul
tu

ra
l d

ev
el

op
m

en
t 

ru
ra

l e
co

no
m

ic
s

na
tio

na
liz

ed
 b

an
ks

 

te
ch

ni
ca

l e
�  

ci
en

cy

hu
m

an
 ra

tio
na

lit
y

go
ve

rn
m
en

ts



Applied Studies in Agribusiness and Commerce

Official Periodical of the International MBA Network
in Agribusiness and Commerce AGRIMBA

Vol. 8. Number 1. 2014



2	

Editor in Chief: 

Prof. Dr. dr. Hc. Wim Heijman, Wageningen University, The Netherlands

Deputy Editors:

Prof. Dr. dr. Hc. András Nábrádi, University of Debrecen, Hungary, Prof. Dr. János Lazányi, University of Debrecen, Hungary

Executive Editorial Board:

Dr. Andrei Babenko, Tomsk State University, Russia, Dr. Erdenechuluun Tumur, Mongolian State University, Mongolia
Dr. Guzalia Klychova, Kazan State Agrarian University, Russia, Dr. Ivana Ticha, Czech University of Life Sciences Prague 

Dr. Josip Juracak, University of Zagreb, Croatia, Dr. Kalna Dubinyuk Tetyana, NULES Kiev, Ukraine 
Dr. Ksenia Matveeva, Kazan State Agrarian University, Russia, Dr. László Kárpáti, California Consulting, Ltd. Hungary

Dr. Mario Njavro, University of Zagreb, Croatia, Dr. Olena Slavkova, Sumy National Agrarian University, Ukraine
Dr. Olga Lisova, Stavropol State Agrarian University, Russia, Dr. Shamil Validov, Kazan Federal University, Russia

Dr. Svyatoslav Serikov, Stavropol State Agrarian University, Russia, Dr. Tatiana Litvinenko, Belgorod State Agricultural Academy, Russia
Prof. David McKenzie, Scotland Rural College, Scotland, Prof. Dr. Breslavets Pavel, Belgorod State Agricultural Academy, Russia

Prof. Dr. Bruce Ahrendsen, University of Arkansas Fayetteville, USA, Prof. Dr. Dragoljub Jankovi, Mediterranean University, Montenegro
Prof. Dr. Edward Majewski, University of Life Sciences Warsaw, Poland, Prof. Dr. Jan Hron, Czech University of Life Sciences Prague, Czeh Republic

Prof. Dr. Peter Bielik, Slovak Univerity of Agriculture, Slovakia, Prof. Dr. Zorica Vasilevi, University of Belgrade, Serbia

Honorary Editors:

Dr. Ranjith Ihalanayake, Victoria University Melbourne, Australia
Prof. Dr. Csaba Csáki, Corvinus Universty, Hungary

Prof. Dr. Csaba Forgács, Corvinus Universty, Hungary
Prof. Dr. dr. mpx. Hc. József Popp, University of Debrecen, Hungary

Prof. Dr. Drago Cvijanovi, Balkan Scientific Association of Agricultural Economists, Serbia
Prof. Dr. Govinda Prasad Acharya, Tribhuvan University Kathmandu, Nepal

Prof. Dr. István Kapronczai, Research Institute of Agricultural Economics, Hungary
Prof. Dr. Mária Vincze, Babes Bolyai University, Romania

Prof. Dr. Ramesh B., Goa University, India 
Prof. Dr. Reiner Doluschitz, Hohenheim University Stuttgart, Germany

Prof. Dr. Zoltán Lakner, Corvinus University, Hungary
Prof. Dr. Zoltán Szakály, University of Debrecen, Hungary 

Reviewer Board:

Dr. Attila Bai (University of Debrecen, Hungary), Dr. Károly Petô (University of Debrecen, Hungary), 
Dr. Szilvia Perényi (University of Debrecen, Hungary), Dr. Krisztina Koch Kormosné (University of Debrecen, Hungary),  

Dr. István Szûcs (University of Debrecen, Hungary), Dr. Krisztina Dajnoki (University of Debrecen, Hungary), 
Dr. Miklós Pakurár (University of Debrecen, Hungary), Dr. Péter Balogh (University of Debrecen, Hungary), 

Dr. Katalin Csobán dr. Vargáné (University of Debrecen, Hungary), Dr. Sándor Kovács (University of Debrecen, Hungary), 
Dr. Péter Balogh (University of Debrecen, Hungary), Dr. Csaba Csáki (Corvinus University of Budapest, Hungary), 
Dr. Judit Karsai (Hungarian Academy of Sciences, Hungary), Dr. Zoltán Bács (University of Debrecen, Hungary), 
Krisztián Kovács (University of Debrecen, Hungary), Dr. György Szabados (University of Debrecen, Hungary), 

Dr. Miklós Herdon (University of Debrecen, Hungary, Dr. Tibor Tarnóczi (University of Debrecen, Hungary)

Associate Editor:

Krisztián Kovács, University of Debrecen, Hungary

This number is published with the financial support of University of Debrecen,  
Faculty of Applied Economics and Rural Development, Hungary

APPLIED STUDIES IN AGRIBUSINESS AND COMMERCE
Official Periodical of the International MBA Network in Agribusiness and Commerce:

APSTRACT®
©AGRIMBA

Editor-in-chief: Prof. Dr. Wim Heijman Wageningen University
Editorial office: Debrecen University, H-4015 P.O. Box 36.

Phone, fax: (36-52) 508-304
Executive publisher: Agroinform Publishing House Hungary – www.agroinform.hu

Typography: Opal System Graphics www.opalsystem.com

HU-ISSN 1789-221X – Electronic Version: ISSN 1789-7874

Home Page: http://www.apstract.net ● E-mail: editor-apstract@agr.unideb.hu



	 3

Contents
Preface  
Wim Heijman .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                           	 5

Scientific papers

The motivations for the diversification of the nigerian economy focusing on sustainable 
agriculture 
György Iván Neszmélyi Ph.D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                	 7

Human Rationality, Environmental Challenges and Evolutionary Game Theory  
Andrea Karcagi-Kovács  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                   	 15

Agricultural development and government expenditures in the new EU countries  
Peter Bielik, Luboš Smutka, Elena Horská, Richard Selby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                         	 21

Automated Valuation Model for Livestock Appraisal in Loaning Practice  
Dr. Ferenc Buzás, Sándor Kiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                               	 37

An Examination of the Organizational Culture at the Policing  
Edit Elekes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                              	 43

The Conditions of Security in Sustainable Rural Economics  
Edit Elekes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                              	 51

Tests of Differential Diesel Fuels in Engine Testing Room  
Ferenc Farkas–Valéria Nagy–Attila Bai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        	 59

Sensitivity of Technical Efficiency Estimates to Estimation Methods: An Empirical 
Comparison of Parametric and Non-Parametric Approaches  
Henry de-Graft Acquah  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                    	 67

Analyzing soundness of Nationalized Banks in India: a camel approach  
S.K.Khatik- Amit Kr Nag  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                   	 73

Planning practices of local governments based on the results of an empirical research  
Sisa Krisztina A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                          	 79

Information for authors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                             	 93



4	



Applied Studies in Agribusiness and Commerce – APSTRACT
Agroinform Publishing House, Budapest	 Preface

Preface

Dear Colleagues,

In this volume you will find valuable and interesting articles on the main themes covered by our journal: Agribusiness and 
Rural Development. Let me take the opportunity to thank everybody who contributed to the success of it: the authors, the re-
viewers and especially the Associate Editor, Krisztián Kovács, without whom the quality of the journal would be much lower 
than it is now. 

I am convinced that Apstract plays an ever more important role in the scientific development of senior and junior staff 
members engaged in research of the areas concerned, which will certainly enhance the quality of the research output of the re-
lated institutions. Agrimba and its journal Apstract is to become an open platform of scientific cooperation between West- and 
East-European academics, professionals and students, active in agribusiness and rural development.

This was clearly shown at our annual meeting in Nitra on June 16–18, 2014. Apart from the meeting Professor Peter Bie-
lik, rector of the university, and his staff received us with an impressive program. On behalf of the Agrimba General Board 
I would like to thank him for that. Next year, 2015, Agrimba will organize its 4th bi-annual conference and annual meeting 
in Poreč Hrvatska, Croatia. Mario Njavro, chairman of the organizing committee, will send out the first call for papers soon. 
I hope that the 4th conference will be even more successful than its predecessors. 

Wageningen, July 16, 2014.

� Wim Heijman
Editor in Chief
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Introduction

The Federal Republic of Nigeria is one of the most important 
states of Africa. Its area is ten times larger than that of Hungary 
(923 thousand km2), according to the estimations of the Central 
Intelligence Agency of the United States (2011) by the number 
of population (ca.155 million) this is the eight largest country 
of the world. (This is just an estimation as there are no reliable 
and exact data available on socio-economic situation of the 
country.) The population growth is extremely high: the median 
age is 19.3 years. The Nigerian economy is the 31st largest in the 
world, by the calculations of the IMF (2009). 

The Nigerian economy is the largest in West Africa and the 
second largest in sub-Saharan Africa, predominantly oriented 
toward the production of agricultural products and crude oil. 
Agriculture accounts for about 30.9% of the GDP, 70.0% 
of employment but contributes only about 2.5% of export 
earnings. Crude oil and natural gas account for about 15.0% 
of GDP, 71.0% of export earnings and 79.0% of government 
revenue.

The Nigerian leadership faces parallely public anger 
arising from the urging economic reform measures and the 
increasing spread of extremist groups throughout the country. 

Methods of the research

The paper was based on secondary research founded on 
the descriptive-analytical exploration of concrete economic, 
social and political factors, which could be found in the 
background of the distortion of the Nigerian economy. The 
examinations were based on the available international and 
Hungarian bibliography, and databases in this field.

Mention should be made about the fact that the author 
worked in Nigeria between 2007 and 2009, therefore his on-
site personal contacts, work experiences and his formerly 
published papers related to this field [Neszmélyi 2012, 2013] 
also contributed to the result of his work.

The reasons of the economic distortions

Nigeria is a resource-rich country, with about 34 different 
minerals, including gold, iron ore, coal and limestone. It has 
about 37.2 billion barrels of proven oil reserves, 187 trillion 
cubic feet of proven natural gas1 and produces about 2.3 
million barrels of oil per day. It also has about 70 million 
hectares of farmland. The structure of the Nigerian economy 
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Abstract: Agriculture is one of the major branches of the economy in Nigeria, the most populous country in Africa. It employs around 70% 
of the population and its contribution to the national GDP ranges around 45% (2012).  
In spite of the fact that most of the area is arable the majority of food, the Nigerian population consumes, comes from imports. The paper 
attempts to provide in insight to the reasons, why Nigeria could still not achievew self sufficiency from major food crops and livestock. 
Beyond the rapid growth of the population, one of the major reasons is the rich oil and natural gas reserves, the exploitation and export of 
which has been providing with the country with “easy cash” for the recent few decades. Another reason is that the agricultural holdings are 
small and scattered, and farming is carried out with simple tools and techniques. Modern and large-scale farms are not common.
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agriculture is being transformed towards commercialization at small, medium and large-scale enterprise levels. 
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is oriented toward the production of two primary products: 
agricultural products and crude oil.

The Nigerian economy slowed down from 7.4% growth 
in 2011 to 6.6% in 2012. The oil sector continues to drive the 
economy, with average growth of about 8.0%, compared to 
-0.35% for the non-oil sector. Agriculture and the oil and gas 
sectors continue to dominate economic activities and Nigeria. 
The fiscal consolidation stance of the government has helped 
to contain the fiscal deficit below 3.0% of gross domestic 
product (GDP). This, coupled with the tight monetary policy 
stance of the Central Bank of Nigeria (CBN), helped to keep 
inflation at around 12.0% in 2012. The outlook for growth 
remains positive. Short- and mid-term downside risks include 
security challenges arising from religious conflict in some 
states, costs associated with flooding, slower global economic 
growth (particularly in the United States and China) and the 
sovereign debt crisis in the euro area. 

The economic growth has not translated into job creation 
or poverty alleviation. Unemployment increased from 21% in 
2010 to 24% in 2011 because the sectors driving the economic 
growth are not high job-creating sectors (the oil and gas sector, 
for example, is a capital intensive “enclave” with very little 
employment-generating potential). The major policy issue is 
employment generation, particularly among the youth, and 
inclusive growth. So, one of the major reasons of the present 
economic and social problems is the lack of diversification of 
the Nigerian economic sectors. 

The manufacturing base is low and has been dwindling. 
The share of the manufacturing sector in the GDP declined 
from 6% in 1985 to about 4% in 2011. The main drivers of 
economic growth do not require large amounts of labour and 
thus are not able to absorb the 1.8 million new entrants in the 
labour force every year. 

The economic growth was not accompanied by a 
structural change of the Nigerian economy. The economy 
lacks diversification and agricultural production lacks 
modernisation. To address this, the government is encouraging 
the diversification of the Nigerian economy away from the oil 
and gas sector. It is addressing the infrastructure deficit in the 
country and the development of the agricultural sector through 
modernisation and the establishment of staple-crop processing 
zones, with the value chain model to provide linkages to the 
manufacturing sector [African Economic Outlook (2013)].

Tarrósy pointed out that the principle of the modernist 
theory is wrong in cases of African countries and societies 
that for the development of these newly formulated nations 
and states it was a critical issue whether it was possible and if 
so in which extent to implement industrialization in classical 
agricultural regions. Models suggesting increasing rates of 
industrialization might not be relevant for Africa [Tarrósy I. 
2009].

Furthermore it has to be pointed out that Nigeria is the 
homeland for over 200 ethnic tribes and the majority of the 
population belongs to two major religious communities 
(Christian and Moslem). The climatic changes, the southward 
expansion of dry areas, the increasing shortage of water 
resources in the northern part of the country were the major 

reasons of an internal migration. People from the dry northern 
areas started to flee southward to find better conditions for 
farming. Even though as it has been already well known that 
thousands of years ago African people protect themselves 
against droughts, desertification, or even massive floods 
or epidemics by migration [Búr G., Tarrósy I. 2011] it is a 
relatively new phenomenon in Nigeria that this migration led 
to unrest and clashes between different religious communities. 
The formerly relatively peaceful co-existence among various 
religions and ethnic communities is really fragile now, and the 
situation may be further deteriorated if the activity of radical 
extremists’ groups (like Boko Haram) which appeared a few 
years ago in Nigeria would continue. 

Table 1: Macroeconomic indicators of Nigeria

  2011 2012 (e) 2013 (p) 2014 (p)

Real GDP Growth 7,4 6,6 6,7 7,3

Real GDP per capita growth 4,9 4,1 4,2 4,8

CPI inflation 10,9 12 9,7 9,5

Budget balance % GDP -0,1 3,7 4,4 5,7

Current account balance   
% GDP

3,2 10,4 11,8 14,6

Source: African Economic Outlook (2013) (Data from Domestic authorities; 

estimates (e) and prediction (p) based on authors’ calculations).

Figure 1: Sectoral value added, Nigeria, 1960–2005 (% of GDP)
Source: Tewodaj M. et al. on the basis of World Development Indicators 

2007.

Figure 2: The change of agricultural foreign trade balance and the oil 
production

Source: Zsarnóczai J. S. et al. (2011) on the basis of IMF electronic database
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Nowadays the most important sector of Nigeria is the oil 
production. The different governments failed to diversity the 
economy away from its overdependence on the oil export. 
The oil and gas sector provides the 95% of the foreign 
exchange earnings and approximately four fifth of the general 
budget revenues (Ikpi, 1988). Parallel with the increasing 
of importance of oil and gas sector there has been a general 
decreasing of level of agricultural production. This fact can be 
seen in worsening foreign trade balance of agro-food sector in 
Nigeria [Zsarnóczai J. S. et al. (2011)].

As a consequence of this disproportional development, 
there is an increasing social tension between the urban and 
rural regions. If there seems no possibility of increasing the 
living standard of rural population, living in less favoured 
regions of Nigeria, we have to forecast a rapid increasing of 
overburdened cities (e.g. the population of Lagos is more than 
10 million). This fact further aggravates the problems (crime, 
environmental pollution) of large towns [Zsarnóczai J. S. et 
al. (2011)].

The challenges of the agricultural sector

Despite the country’s huge agricultural potential, less 
than 50% of the total farmland in Nigeria is cultivated, 
and agricultural productivity is low because of the lack of 
modernisation. Nigeria relies on the importation of food to 
meet its domestic demand, with the import bill for wheat, rice, 
sugar and fish estimated at NGN 1 trillion (USD 6.4 billion) 
per annum. 

The improvement of food security – like the growth of 
food production – is an issue of core importance. Therefore 
the urging task is to find the most efficient ways to spread 
the modern methods and technologies, with the assistance 
of international agricultural development projects. In many 
countries, several decades ago agricultural extension systems 
were established. Even much before independence (1960) it 
was established in Nigeria in 1954 with the view of supporting 
the small farmers. Kozári (2007) also pointed out that in several 
freshly independent African and Asian countries during the 
1960’s such systems – due to the application of inappropriate 
methods – ceased in the course of several years. However 
from the mid-1970’s the national governments- with the 

assistance of international organizations (FAO, WorldBank, 
IFAD, regional banks, etc.) made new efforts to re-organize 
the agricultural extensions systems in these countries [Kozári 
J. (2007)]. 

Auta, S.J. and I.I. Dafwang (2010) pointed out that 
Agricultural Development Projects (ADPs) had already been 
launched since 1972 in order to increase food production, 
and to raise the income of small-scale farmers. The success 
of the pilot schemes led to expansion nationwide by 1984, 
but nowadays the ADPs in majority of the states stand just as 
symbols of past glory [Auta, S.J. and I.I. Dafwang (2010)].

Oruruo K. I. summarized the main reasons of the low 
agricultural efficiency and of the lack of agricultural products 
as folows. 
a)	 The former military regimes and bad governance: From 

1966 till 1999 Nigeria was held under the misguided feet 
of military leaders who heralded affairs with little training 
on national governance, poor guidance on economic 
stimulation and general government structures that were 
inimical to individual capitalist strides. Industries where 
held at ransom and slowly Nigeria went from a net exporter 
to a net importer of agricultural produce.

b)	 Unrealistic goals and greed: One of the main reasons why 
farmers became diasppointed is an unrealistic assessment 
of the prospects of a farm driven by poor agricultural 
education, poor business understanding and sometimes 
outright greed. Entrants must understand that farms must 
be built in tandem with market realities and societal 
variables. They must also understand that a farm is a long 
term business and not a get rich quick scheme, it must be 
founded on solid economics and must be given time to 
mature. 

c)	 Infrastructure deficit: A farm is a consumer of some vital 
infrastructure which many farms fail to take into full 
consideration. Some of these are roads for easy distribution 
of the products created, electricity for industrialization of 
processes and water for irrigation. Many Nigerian farms 
fail because in a bid to access cheap land entrepreneurs 
buy into locations that are not economically viable due to 
infrastructural deficits. Farmers must take an integrated 
approach to planning and implementation of agricultural 
projects, understanding the importance of location as it 
correlates to resources and distribution. 

d)	 Lack of skilled labour pool: While there is massive 
unemployment in Nigeria and a lot of manpower is 
available, when it comes to farming a lack of middle 
management and skilled labour is a major contributor to 
the failure of agricultural ventures. In Nigeria there is a 
culture that equates farming with the lowest of jobs and 
therefore it is not a popular field of institutional study or 
personal passion. 

e)	 Inability to manage large scale operations: Some 
agricultural products require production at large scales in 
order to compete with imported goods. Crops like rice and 
wheat are of high consumption and therefore the import 
load is extreme and the prices are highly competitive.  
A local brand which wishes to compete must have 

Figure 3: The urban population boom in Nigeria
Source: [Zsarnóczai J. S. et al. (2011)] on the basis of Faostat.fao.org
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sufficient economies of scale that will allow it to price 
itself competitively. This goes back to proper business and 
opportunity assessment. One must put in place the right 
structures and account for the related variables that affect 
his particular produce or livestock line. In some cases 
of course small establishments can achieve reasonable 
competitive advantages, so it is not always necessary to 
create massive large scale farms. This is true in highly 
manual fields where heavy equipment is not essential to 
production.

f)	 Access to financing is difficult: One of the biggest 
stumbling blocks for agricultural development in Nigeria 
today is capital. The Nigerian banks are not strong 
financiers of long term projects and in cases where they 
choose to finance their rates are exorbitant and unattractive 
for entrepreneurs [Oruruo K. I.].

The production of primary agricultural commodities and 
oil continue to dominate the Nigerian economy. Economic 
growth was not created through a structural change of the 
economy. Sources of economic growth need to be diversified 
to strengthen the economy. 

The recent years’ production output figures can be seen in 
Tables 2 and 3:

Table 2: Crop production of Nigeria

1000 ha
2010

1000 t
2010

1000 t
2009

yields t/ha
2010

Rice 1,788 3,219 3 403 1.8

Coarse Grain 11,983 16,259 17 543 1.4

Pulses 2,625 2,289 2 412 0.9

Oilcrops 7,647 2,765 3 322 0.4

Roots And Tubers 7,528 72,850 72 542 9.7

Sugarcane 73 1 414 1 402 19.3

Source: FAO Statistical Yearbook (2012)

Table 3: Animal husbandry production of Nigeria

10000 tonnes
2009

10000 tonnes
2010

Milk 472 496

Eggs 613 623

Poultry 256 256

Pork 226 226

Beef And Buffalo Meat 298 304

Sheep And Goat Meat 433 440

Fish, Capture 598 n.a.

Fish, Aquaculture 153 n.a.

Source: FAO Statistical Yearbook (2012)

Nigeria, by virtue of its location, enjoys a warm climate 
with relatively high temperatures throughout the year and two 
seasons – the rainy or wet season that lasts from mid- March – 
November in the South and from May to October in the north; 

and the dry season that occupies the rest of the year (Oyenuga, 
1967). Another constant element is the geographical location 
itself, which means that Nigeria is laying between the tropical 
zone and Sahara, therefore there are remarkable differences 
between the northern and southern parts of the country. The 
rainy season is shorter in the North, where climate is arid, 
comparing to the South, which is close to the Atlantic Ocean 
and to the Equator as well. Due to the climatic differences 
typical production zones can de identified in the country as it 
can be seen in Figure 4.

As Zsarnóczai, J. S. et al. (2011) pointed out that the 
competitiveness of traditional smallholders is extremely 
low, if they won’t cooperate and they will be transformed 
into a landless worker. The transformation of the trade is an 
especially important process. Nowadays this sector of the 
economy offers a very modest, but relatively stable source 
of income. As a consequence of an extremely high level of 
corruption there is an unequal access to factors of production 
in majority of the countries. A considerable progress could 
be achieved by improving the transparency of these socio-
economic processes. Government assisted or managed rural 
banks provide inexpensive credit to those who own large 
pieces of land, even if they do not have any serious business 
plan, concerning the management of these facilities. 

There is a general lack of coherent, long range plans for the 
development of rural regions. This is not because governments 
are ignorant, but because the political elite in most cases give a 
low priority to reducing inequalities and to a much more stable 
way of development. The low level of agricultural production 
is paired with high waste level. There is a considerable gap 
between the agricultural production and consumption of 
products. If the producers are unable to sell their products 
on the place of production, there is a considerable economic 
loss (Fig. 5). This leads to a large-scale fluctuation of farmers’ 
revenue, and a constant imbalance between supply and 
demand [Zsarnóczai, J. S. et al. (2011)].

Figure 4: Coarse Grain Crop Zones in Nigeria
Source: USDA FAS
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Results

The reasons and goals of transformation

Boosting Agricultural Production involves targeted inter
ventions and reforms, including technological innovation, 
productivity improvement, infrastructure development in 
agricultural production zones, commercialisation and input 
supply and distribution systems. Specific interventions 
should include increasing the area of land under cultivation, 
increasing the use of improved seeds and 
fertilisers, enhanced cultural practices, 
mechanisation of agricultural production and 
the adoption of a value chain approach to 
boost agricultural production. These should 
be complemented with improvements in 
infrastructure, particularly road transport, 
energy, irrigation, storage and processing. 
Moreover, partnerships with private sector 
operators and farmers associations should be 
developed, and long-term financing should 
be provided at a reduced cost to small- and 
medium-sized enterprises in the agricultural 
sector. These measures are incorporated in 
the Agricultural Transformation Agenda of 
the current administration. 

The negative implications of excessive food 
import on Nigeria:

−− Nigeria’s food imports are growing 
at an unsustainable rate of 11% per 
annum.

−− Relying on the import of expensive 
food on global markets fuels domestic 
inflation.

−− Excessive imports putting high pressure on the Naira 
and hurting the economy

−− Nigeria is importing what it can produce in abundance.
−− Import dependency is hurting Nigerian farmers, 

displacing local production and creating rising 
unemployment.

−− Import dependency is not acceptable, nor sustainable 
fiscally, economically or politically.

In November 2012, an Agricultural Transformation 
Agenda was adopted in which the Governmen t’s vision is was 
set to boost the agricultural sector, in order to make Nigeria an 
agriculturally industrialized economy” [Adesina A.(2012)].

New policies, institutions and financing structures to drive 
sector growth:

1.	 Deregulation of seed and fertilizer sectors,
2.	 Marketing reforms to structure markets,
3.	 Innovative financing for agriculture,
4.	 New agricultural investment framework.

The Federal Government has fully deregulated the fertilizer 
and seed sector, and sanitized the fertilizer subsidy program

−− Government distribution system is inefficient and 
wastes resources.

−− Government distribution channels subsidize corruption
−− Implemented Growth Enhancement Support Program 

to directly target famers.

Figure 5: The losses of products in the Federal Republic of Nigeria
 (2006-2009 averages)

Source: Zsarnóczai, J. S. et al. (2011)] based on faostat.fao.org.

Figure 6: Distribution schemes of fertilizers 

Source: Adesina A. (2012)
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Distribution schemes of fertilizers

Foreign Investment in the Nigerian Fertilizer Industry: 
In Joint Venture with Mitsubishi, Notore is expanding its 
capacity to over 2.75 Million MT/year.

Food processing and manufacturing from local staple crops:

−− Rapid urbanization, rising middle class incomes, 
supermarkets and demand for “ease to prepare foods”,

−− Target commodities are maize, soybeans, rice, yams, 
cassava, sweet potatoes, sorghum,

−− Staple Crop Processing Zones (SCPZ) 14 sites selected 
across Nigeria for the first set of SCPZs,

−− Development of finance institutions such as the World 
Bank and the African Development Bank, have pledged 
support,

−− High Quality Nigerian Rice Rolled Out - Modern rice 
mill (30,000 MT) begins operations in Ebonyi State.

Government incentives to support investors in agriculture

−− New fiscal incentives to encourage domestic import 
substitution

−− Removal of restrictions on areas of investment and 
maximum equity ownership in investment by foreign 
investors

−− No currency exchange controls – free transfer of 
Capital, Profits and Dividends

−− Constitutional guarantees against nationalization/
expropriation of investments

−− Zero percent (0 %) duty on agricultural machinery and 
equipment imports

−− Pioneer Tax Holiday for agricultural investments
−− Duty Waivers and other industry related incentives e.g., 

based on use of local raw materials, export orientation 
etc. [Adesina, A. (2012)].

It was announced recently that the World Bank has 
approved credit f acilities of 300 million USD for Nigeria to 
boost agricultural output and food security. According to the 
World Bank, 200 USD million loan will go to small-holder 
farmers organised in clusters in six federal states for producers 
of rice, cassava, sorghum and other staples, while another 100 
million USD will be used to improve crop yields, promote 
market access and better management. The credit will be 
provided under the International Development Association’s 
terms f or helping poor countries, according to the statement. 
As of 2010, more than 60 percent of the country’s population 
of more than 160 million people lived on less than $1 a day, up 
f rom 51.6 per cent in 2004, according to the National Bureau 
of Statistics [Idowu B. (2013)].

The Commercial Agriculture Development Project 
(CADP) is aimed to improve Agriculture production in 
Nigeria by supporting the commercialization of agriculture 

production, processing and marketing 
outputs among small and media-scale 
commercial farmers and agro-processors. 
CADP is supporting the Federal Government 
of Nigeria strategy options of diversifying 
into non-oil sources of growth and away from 
over dependence on oil and gas. To achieve 
the above objectives, the project will help to 
improve access of participating commercial 
farmers to new technologies, improved 
infrastructures, finances, and output markets, 
to strengthening agricultural production 
systems and facilitate access to market for 
some targeted value chains among small and 
medium scale commercial farmers in five 
participating federal states: Cross Rivers, 
Enugu State, Kaduna State, Kano State, and 
Lagos State. These value chains are rice, oil 
palm, cocoa, fruit trees, poultry production, 
aquaculture and dairy, with maize and rice as 
staples [CADP (2013)].

Figure 7: Growth in Production (Thousands of Metric Tons of Urea)
Source: Adesina, A. (figure for 2012 is estimation)

Table 4: Sample Rates of Returns to Agricultural Investments in Nigeria

Crop Modeled Investment Theme 
Start Up Capital (Fixed 

Assets) 
IRR 

Payback 
Period 

Tomato 
Tomato paste and related 
products plant to replace 
imported Chinese paste 

$3.9 M for plant with 15,000 
tons/annum 

20% 
~ 4years 

Cassava 
Cassava chips processing for 
export to Northeast Asia 

$3.5 M for plant with 115,000 
tons/annum plant 

19% 
4.5 

years 

Cotton 
Cotton production and gin-
ning into lint for export and 
domestic markets 

$3.2 M for a 30,000 ton /
annum ginnery 

20% 
3.5 

years 

Maize 
Processing into animal feed 
to serve fast growing live-
stock market 

$3.5 M for a 50,000 ton/an-
num plant 

30% 
~3.6 
years 

Rice 
Rice production and mill-
ing to serve large domestic 
demand 

$6.1 M on a 45,000 ton/an-
num rice mill 

33% 
3.5 

years 

Soya 
Beans 

Processing into animal feeds, 
industrial supplements and oil 
for domestic markets 

$10 M on a 100,000 ton plant 106% 
4.5 
years 

Source: Adesina, A.(2012) on the bases of Monitor Analysis; Interviews with Processors; 
NIRSAL Analysis
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Conclusions

The Nigerian economy needs growth in order to reduce 
the financial burden of imports, create jobs to absorb the 
growing unemployment, grow incomes, reduce poverty and 
increase prosperity. To achieve social development is really 
very important in a country which is the most populous one in 
Africa, and where harmony and peaceful co-existence among 
various religions and ethnic communities is really fragile. 

Creating more jobs in rural areas may diminish tensions 
and also the popularity of radical political groups (like Boko 
Haram and others) especially in the young generation. The 
application of new technologies and methods may rapidly 
increase the efficiency of the agricultural production. Perhaps 
those lands which have been abandoned due to the scarcity of 
water could be still kept in utilization. 

After all the agricultural reforms should serve not only 
the development of the rural society but, - indirectly - this is 
a valuable contribution also to the peace and security of the 
West-African region.
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Introduction

In the introduction to their book, Eigen and Winkler wrote 
the following in 1975: “It’s time for us to understand that hu-
mans are not nature’s mistakes; however, nature is not destined 
to “care about” human survival automatically and self-evident-
ly. Humans are participants in a Big Game where the outcome 
is open even for them. Humans have to evolve their skills and 
capacities in their entirety to become “Players” instead of the 
“Playthings of Chance” (Eigen–Winkler, 1981, p.18).

The most crucial and urgent task for humans in the 21. 
Century is to avert the global economic crisis. Human be-
haviour, i.e. the types of behavioural strategies people pursue 
in certain (economic, social) situations and their ecological 
consequences, constitutes an intrinsic element in the interac-
tion of human society and physical laws in nature. Several re-
searchers argue that we are on the brink of a global ecological 
catastrophe. At present, political decision-makers are in a tight 
corner, as they have to face a much more alarming, long-term 
danger while recovering from a serious global crisis (Karcagi-
Kováts–Kuti, 2012).

In our days, societies in western civilization, in terms of 
financial, economic, fertility etc. data are in an instable state 
and but the most threatening crisis might endanger them in 
terms of traditional values. Having a look at global summits 
held by the UN about environmental issues and sustainability 

reveals that the chances of joining forces in favour of com-
mon interests are rather low. Nevertheless, the time factor and 
increasingly alarming changes highlight the necessity of shift-
ing towards sustainability in an increasingly urgent way. 

The most false myth in the XX. Century regarded man to 
be a rational being, a homo eoconomicus. All sociological, 
psychological analyses express explicitly that human deci-
sions are not rational and cannot be rational, as the majority 
of decisions are formed in the sub-conscious and not in the 
rational part of the brain. Elliot Aronson, the greatest “social-
psychologist” of the XX. Century states that humans are not 
rational, but rationalizing beings, i.e. they bring some decision 
and try to give reasons why it was logical subsequently (Aron-
son, 2008). This mechanism is not only dangerous because it 
is capable of exerting a negative influence on social-economic 
processes, but because people insist on their bad decisions for 
a long time. As for environmental ethics and environmental 
psychology, this fact is of incredible significance. 

In relation to the crisis, currently several renowned econ-
omists argue that mainstream economics and methods of 
analysis applied there have failed and a new way is to be 
sought. Many claim that game theory as an analytical tool 
is the new avenue. My paper argues that the application of 
evolutionary game theory, a relatively young area of game 
theory is the most suitable method to examine how and with 
the adoption of what kind of behavioural strategies a process 

Human Rationality, 
Environmental Challenges and 

Evolutionary Game Theory
Andrea Karcagi-Kovács

University of Debrecen

Abstract: In recent years, game theory is more often applied to analyse several sustainable development issues such as climate change and 
biological diversity, but the explanations generally remain within a non-cooperative setting. In this paper, after reviewing important studies in 
this field, I will show that these methods and the assumptions upon which these explanations rest lack both descriptive accuracy and analytical 
power. I also argue that the problem may be better investigated within a framework of the evolutionary game theory that focuses more on the 
dynamics of strategy change influenced by the effect of the frequency of various competing strategies. Building on this approach, the paper 
demonstrates that evolutionary games can better reflect the complexity of sustainable development issues. It presents models of human – 
nature and human – human conflicts represented by two-player and multi-player games (with a very large population of competitors). The 
benefit in these games played several times (continuously) will be the ability of the human race to survive. Finally, the paper attempts to 
identify and classify the main problems of sustainable development on which the game theory could be applied and demonstrates that this 
powerful analytical tool has many further possibilities for analysing global ecological issues.

Keywords: . rationality, sustainability, game theory, evolutionarily stable strategy

Applied Studies in Agribusiness and Commerce – APSTRACT
Agroinform Publishing House, Budapest	 Scientific papers



16	 Andrea Karcagi-Kovács

APSTRACT Vol. 8. Number 1. 2014    	 ISSN 1789-7874

of transformation is to be realized where communities obey 
the laws of Nature and thus they can achieve a quasi stable 
state again. 

Some words about the game theory

Game Theory – GT is an abstract discipline engaged in 
the study of rational decisions, the theory of abstract deci-
sions which studies rational decisions in situations where the 
strategy of individual participants (players) depend on the 
expected strategy of the other participants. The founding fa-
ther of game theory was John von Neumann with his work 
published in 1928 (Theory of Parlour Games), where he used 
mathematical tools to analyse parlour games and proved the 
so-called MiniMax theorem claiming that in a given game the 
best strategy minimizes the possible maximum loss. In fact, 
the game theory was conceived in 1944 when the book writ-
ten jointly by John von Neumann and the Austrian economist, 
Morgerstern, was published entitled “Theory of Games and 
Economic Behaviour. Their theory was based on their studies 
on various kinds of parlour games, therefore a vast number 
of technical expressions were taken over from everyday life 
and later applied in game theory (e.g. game, player, payoff, 
etc.). As for their fundamental assumption, “players are self-
ish (all of them want to maximize their own benefits) and in-
telligent, i.e. they are aware of all the possible decisions and 
the related quantifiable gains. Players’ intelligence covers the 
ability to identify the best solution, if there is any, while they 
do not forget about their counterparts’ similar skills either” 
(Szabó, 2009, p.118). Neumann and his co-author wanted to 
support economists in the analysis of diverse economic and 
market situations, strategic problems. However, widespread 
application of their book had to wait. The main reason was 
that the Neumann-Morgenstern theory describes game com-
plete information, which means that all players know the pay-
off function of the other players, their strategic objectives and 
faculties as well.

The early 50s represented the next turning point. The the-
ory of n-player non-cooperative games and Nash-equilibrium 
is linked with the name of John Nash, and it describes an equi-
librium where none of the players have anything to gain by 
changing their own strategies as long as other players’ strate-
gies remain unchanged. John Harsányi expanded Nash equi-
librium to those cases when players do not have a thorough 
knowledge of other players’ strategies and utility functions. 
Harsányi realized that in reality or in economic life players 
can only understand others’ goals and potentials insufficiently 
or not at all. His model is grounded on Bayes’ theorem, where 
the main point is that once a player is involved in a game with 
another player about whom he has only deficient information 
or no information whatsoever, the best way to select the ratio-
nal strategy is to allocate probabilities to various possibilities 
and use them as starting points. Economists started the appli-
cation of game theory in the mid-70s. Later, this new theory as 
a new analytical tool emerged in other areas of social sciences 
(e.g. psychology, sociology, political science.).

A new branch of game theory, the Evolutionary Game The-
ory (EGT) was born in the early 70s. In 1973 John Maynard 
Smith and George Price evolution biologists realized that the 
fundamental ideas of game theory are suitable for the precise 
description of interactions among living creatures and for-
malized the key conception of evolutionary game theory, the 
evolutionarily stable strategy (ESS). This strategy argues that 
the state of a population where players “play” an evolutionary 
stable strategy is regarded stable if rare mutants are not ca-
pable of spreading (Smith–Price, 1973). Evolutionary games 
differ from traditional game theory models in several crucial 
issues. The payoff here is that the given species possesses its 
survival (propagation) ability (fitness), and the players are not 
intelligent and rational, meaning that they do not calculate the 
results of their possible decisions. A whole population is en-
gaged in these games, i.e. it is a multi-player game and while 
the basic game is played repeatedly, players have the oppor-
tunity to modify their strategies, causing modifications in the 
group itself. Darwinian selection applies in the course of these 
modifications, i.e. members of a certain population take over 
the strategy of the most successful player (with the greatest) 
individual fitness.

The conception of biological evolution is concealed behind 
evolutionary games, i.e. entities follow this or that strategy in 
a biologically determined way and their survival probabilities 
will have varying degrees in line with certain individual strate-
gies. To give an economic example, players of economic life 
learn from certain events and correct their behaviour accord-
ingly. Today the most vivid example for this may be drastic 
mood changes on borrowing in the past couple of years. Evo-
lutionary games use three fundamental concepts: mutation, 
selection and heredity. Mutation means a problem in a system 
and this is significant in terms of evolutionary stability, as a 
strategy is ESS if it is played by a satisfactorily large popula-
tion; mutants in this case are not able to spread in this popula-
tion, suggesting that an evolutionary stable state is immune to 
mutation (Szabó, 2003). Selection favours those entities who 
employ high payoff strategies. To date, there has been no clear-
cut standpoint about the fundamental units of natural selection. 
Followers of group selection claim that the fundamental unit of 
selection is a large group or species, while the majority argue 
that the theory of genetic selection serves as the basis of natu-
ral selection (Dawkins, 2011), i.e. selection exerts an effect on 
the survival of a single behaviour. “As for the world concept 
arising from the theory of group selection, nature wisely pro-
vides for expedient cooperation among entities within certain 
species and thus about the development of the given species….
As for the world concept arising from the selfish gene theory, 
the world is conducted exclusively by the short-sighted inter-
ests of genes without any superior goals, and development is 
at best the seeming product of perfection through the methods 
of selfish genes” (Mérő, 2007 p.187). Darwin himself “con-
sidered the appearance of morality the most vital evolutionary 
factor in the origin of humans and assigned its emergence to 
the effect of group selection” (Csányi, 1999, p.14).

The success story of evolutionary game theory started with 
John Maynard Smith’s famous hawk-dove game. In the past 
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couple of decades, this example was used in almost every field 
of social sciences, just like the Prisoner’s Dilemma. In the 
hawk-dove game Smith characterises the population of a given 
species, where players fight to obtain a certain resource with 
the restraint that entities in the population can follow merely 
two strategies: hawks always fight and when they are con-
fronted with hawks, the fight is always brought to an end by a 
serious injury. However, doves only threaten and pose if they 
meet other doves and escape when confronted with hawks. We 
might think that a community reaches the highest total gain 
if all the members are doves. But this behaviour is instable 
evolutionarily, as the appearance of a single hawk is enough 
for doves to take over the strategy of the hawk reaching the 
highest payoff and thus they start to proliferate rapidly. In the 
end, the proportion of hawks and doves in a given population 
will be determined by the values of the payoff matrix, provid-
ing the evolutionary stable state of a population (Szabó, 2003). 
In the evolutionary version of the multi–step game “Prisoner’s 
Dilemma” hallmarked with the name of Robert Axelrod, the 
strategy of the worst payoff was replaced with the best one at 
the end of each competition cycle, leaving the former extinct 
and the latter with a new offspring. The outcome was the de-
velopment of two evolutionarily stable states. In one of them, 
each player behaved selfishly without any cooperation whatso-
ever, leading to the extinction of the given population. As for 
the other strategy, most players pursued the Tit-for-Tat strat-
egy, as this strategy promised the highest gains (Szabó, 2003).

Analysis of certain issues of sustainability 
by game theory models to date

Several scientific articles seek to study certain issues of 
sustainability by using game theory models. Most of them 
focus on the depletion of resources, i.e. free riding behaviour 
under non-cooperative conditions. They also analyze poten-
tial shifts to tackle climate change, certain negotiation pro-
cesses and the probability of coalition development by coop-
erative game theory tools. Below, I present a non-exhaustive 
list of environmental areas already examined by game theory 
methods.

Bhat’s paper seeks to explore potential methods for the 
conservation of biodiversity, where two Players compete for 
the same resource on the resource market. The result is Har-
din’s the Tragedy of the Commons. However, he emphasises 
that if the game is cooperative, there are probabilities to avoid 
depletion and to maintain resources in the long run (Bhat, 
1999). Similarly, Acre studies the question of biodiversity and 
environmental protection as global public goods and uses the 
evolutionary game theory to explore global public assets. He 
claims that scientific, economic and political conditions not 
necessarily lead to the Prisoner’s Dilemma. He also argues 
that international environmental protocols may be improved 
by collaboration and cooperation, but this massively depends 
on the proportion of participants employing certain strategies 
in the group of negotiators (Acre, 2000). Palmini’s article 
uses comprehensive game theory tools, such as the MiniMax 

theorem and the lottery game for the analysis of hazardous 
problems with uncertain outcome for the description of en-
vironmental problems, and underlines the significance of the 
selection of risk-averse strategies (Palmini, 1999).

Liu et al. focus on the potentials of the establishment of a 
closed economic system with zero emission in the Western- 
Qaidam region, China by a game theory bargaining model 
(Liu et al., 2012) It means that similarly to symbiosis in wild-
life, farmers may cooperate in a mutually beneficial way in 
material (waste) and energy management, i.e. industrial sys-
tems should be developed in the same way as natural ecosys-
tems as these cycles do not generate waste and environmental 
pressure.

Jaehn and Letmathe analyse the volatility of the CO2 quota 
trading system by game theory tools (Jaehn–Letmathe, 2010).

Soroos makes a comparison between military and envi-
ronmental safety. He uses the Prisoner’s Dilemma to describe 
the process of striving after environmental safety and enhanc-
es that in negotiation efforts to curb the growth of the ozone 
hole the Prisoner’s Dilemma has not taken a central stage. He 
claims that this fact vividly demonstrates that we can surpass 
our narrow-minded, selfish selves and negotiating partners 
might recognize the necessity of cooperation to support sus-
tainability instead of aggravating international conflicts and 
unfairness (Soroos, 1994). Courtois and Tazdait also analyse 
the processes of environmental change negotiations to find the 
methods for the development of a cooperative coalition. Their 
model comprises persuasion, dissuasion, revocation and imita-
tion as well. Among others, they found that the distribution 
of unfavourable effects among players (negotiating parties) 
significantly boosts propensity for cooperation (Courtois–Taz-
dait, 2007). Dutta and Radner also write about climate change 
and make a distinction between national and international pos-
sibilities. They emphasize that on international level, climate 
change is equivalent with the tragedy of common pastures 
where the game is ruled by dominant states and the laws of 
Nature. Their model also includes population growth and play-
ers’ inter-temporal preferences (Dutta–Radner, 2006).

Rocha argues for the application of evolutionary game 
theory in the analysis of competition among companies pro-
ducing homogenous products on a quasi-competitive market. 
His model comprises social responsibility, environmental 
sensitivity, environmental benchmarking by the state and also  
social responsibility and environmental performance sensi-
tive consumer boycott. He finds EGT the most suitable tool 
of analysis because the result to be achieved depends not only 
on payoffs, but also on the proportion of certain behaviour 
strategies (e.g. supporters of socially responsible companies 
or environmentally sensitive ones) within the given popula-
tion (Rocha, 2013).

A matrix which offers the multifaceted evaluation of in-
dividual decision alternatives provides a comprehensive pic-
ture about a situation in social decision-making. With the 
payoff matrix used in game theory, Constanza demonstrates 
what results are to be expected if humanity, the player trusts 
the omnipotence of technology or it follows in the footsteps of 
technological pessimists, where the other player is the Earth, 
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suffering insignificant or significant injuries as a result of hu-
man intervention. The left side of Table 1. presents ongoing, 
alternative political strategies of technological optimism and 
pessimism, while we can see the real life situation of the world 
above. 

The intersections are labelled with the results of the combi-
nations of policies and the states of the world. For example, if 
we pursue the optimistic policy and the world really does turn 
out to conform to the optimistic assumptions, then the payoffs 
would be high. This high potential payoff is very tempting and 
this strategy has paid off in the past. It is not surprising that 
so many would like to believe that the world conforms to the 
optimist’s assumptions. If, however, we pursue the optimistic 
policy and the world turns out to conform closer to the scepti-
cal technological assumptions, then the result would be “Di-
saster.” The disaster would come because irreversible damage 
to the ecological life support system would have occurred (like 
ozone depletion and global warming) and technological fixes 
would no longer be possible. If we pursue the sceptical policy 
and the optimists are right, then the results are only “Moder-
ate.” But if the sceptics are right and we have pursued the 
sceptical policy, then the results are “Sustainable.” Within the 
framework of game theory, this simplified game has a fairly 
simple “optimal” strategy. (Assuming a “risk averse” player, 
which global society as a whole must certainly be in this case.) 
If we really do not know the state of the world, then we should 
choose the policy that is the maximum of the minimum out-
comes (i.e., the MaxiMin strategy in game theory jargon). In 
other words, we analyse each policy in turn, look for the worst 
thing (minimum) that could happen if we pursue that policy, 
and pick the policy with the largest (maximum) minimum. In 
the case stated above, we should pursue the sceptical policy 
because the worst possible result under that policy (“Sustain-
able”) is a preferable outcome to the worst outcome under the 
optimist policy (“Disaster”) (Constanza, 1993). In real terms, 
Constanza presents the precautionary principle by game theo-
ry tools in his article. 

In 2006 the World Bank published 3 studies analysing the 
competition for natural resources (e.g. fish stock, forests etc.), 
the distribution of resources, difficulties arising from the free 
rider problem and especially the issues of aboveground and 
underground waters, using the tools of Cooperative Game 
Theory (CGT) (Parrachino et al., 2006a, 2006b; Zara et al., 
2006).

Evolutionary game theory and sustainability

For several reasons, evolutionary game theory can be re-
garded a suitable method to set up models for the characteriza-
tion of social transformations. Vilmos Csányi wrote that hu-
man ethology “assumes that human behaviour is the result of 
evolution, the outcome of the adaptation of humans to their en-
vironment” (Csányi, 1999, p.7). My paper focuses on the ques-
tion, how to set up models to illustrate evolutionary processes, 
where developed national economies switch over to a lifestyle 
which takes ecological restraints into consideration. However, 
the analysis of the problem raised several difficulties. One of 
them is that the interactions and time related changes of a high-
ly complex system (environment-society-economy) should be 
described. The other one is that scientific knowledge of this 
system is very uncertain, “answers” from life-support systems, 
gains (rather losses) are delayed in time, and therefore switch-
ing to a new strategy is also delayed. The human factor must 
also be calculated, as the free rider behaviour is crucial: for a 
short time, excessive consumption and production leaving be-
hind environmental pollution will provide higher payoff. But 
Nature’s answer, the “slap in the face” will hit everybody, leav-
ing borders and behavioural strategies out of consideration.

Neumann’s MiniMax theorem is a theory for minimizing 
loss. This is true as long as available results are not temptingly 
high. At this time, however, humans become risk-takers, pos-
sible losses shrink into insignificance in the shadow of poten-
tial alluring gains (Kahneman, 2013). This is the attitude we 
adopt when it comes to environmental issues, when we bring 
decisions about patterns of production and consumption. In 
environmental terms, sustainable consumption and produc-
tion would require us to sacrifice temporary pleasures and 
higher profits. Our behavioural strategies are induced by the 
probability of potential growth, while our greediness prevents 
us from calculating serious long-term losses. Human psyche 
works in the way that long-term perils are either not sensed 
at all or we think that they can happen only to others, or else-
where and we play down what happens to the next generation. 
In economic theory, starting from Keynes, renowned think-
tanks always ended up discussing human nature. The model 
of environmental game theory is suitable for the description 
of temporally changing processes and for sketching various 
scenarios while forecasts are prepared. 

If the whole planet is considered to be a common pasture, 
our previous behavioural strategies will certainly lead to the 
tragedy of Hardin’s Commons, which demonstrates the con-
flict of public good and self-centred behaviour. In the evolu-
tionary competition, if the free rider’s gain is too high, only 
the parasites will survive as long as the total income for the 
community drops to a minimum in the final phase, i.e. natural 
resources get depleted. If, however, the rules of the game pro-
vide advantages for those players who adopt strategies sub-
jected to the rules of Nature, parasites will disappear from the 
population and hopefully, as a result of social evolution, our 
attitude to nature and natural environment will change and we 
break off with Bacon’s “knowledge is power” concept. 

The definition of the payoff function becomes problematic 

Table 1. Payoff matrix for techno-optimistic and pessimistic strategies, 
source: Costanza, 1993
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from two viewpoints in the analysis of the game against Na-
ture. The first is that the payoff is determined by the rules of 
nature, there is no possibility to bargain and potential losses 
are unknown. The second is that results, i.e. the slap in the face 
from Nature is delayed in time, so it is questionable whether we 
can learn from our mistakes in time. Two German sociologists, 
Wolfgang Krohn and Georg Krücken introduced the concept of 
evolutionary risk, denoting a new type of risk which is treacher-
ous and hiding, lurking with uncertain time and way of occur-
rence and when it takes place, it affects everybody, independent-
ly of their previous behavioural strategies (Krohn–Krücken). 

There are several behavioural forms that we humans learn, 
whereas our genes lead us to actively select our environment, 
the space where we can adopt other behavioural patterns 
(Csányi, 1999). 

Evolutionary game theory affords possibility for the play-
ers to take their place in space and for setting up models to de-
scribe their possible local relations and their effects. Accord-
ing to the rules of evolution, players take over the successful 
“neighbour’s” strategy and thus the proportion of individual 
strategies within a community constantly changes until – if 
everything turns out well – the population gets into an evolu-
tionary more stable state. 

Conclusions

Game theory tools have been widely used to explore sev-
eral sub-problems of sustainable development. Most papers 
use non-cooperative games and analyse mostly the depletion 
of scarce resources, focusing on selfish human behaviour, lead-
ing to Hardin’s Tragedy of the Commons. Cooperative games 
are primarily applied for analysing the possible outcomes of 
environmental negotiations. So far there have only been a few 
studies to set up sustainability models with evolutionary game 
theories, perhaps because evolutionary game theory is a young 
branch of game theory. Most of these writings analyse the 
changes of biological diversity by evolutionary game theory 
models. I am convinced that in the analysis of sustainability 
as a global ecological problem, evolutionary game theory is 
a suitable tool to illustrate uncertainties and processes alter-
ing in time, originating in our insufficient body of knowledge 
and the inherent nature of the system, and to provide forecasts 
focusing on the dynamism of changes in human strategies, the 
topology of players and therefore the potential meeting points 
among players; adoptable, learnable and hopefully, from the 
viewpoint of sustainability, positive behavioural patterns. 
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Introduction

The agrarian and food sectors are without any doubt the 
key sectors of any economy around the world (Svatoš, 2009). 
The agricultural sector and its performance are influenced in 
many countries by the attitude of individual governments to 
agriculture (Bartolini; Viaggi, 2013). For many countries, ag-
riculture and its performance (the value of production) and 
size (the number of hectares and people working in agricul-
ture, livestock population, share in GDP etc.) represent a stra-
tegic item of their policy-making activities (Matthews; Bu-
chan; Miller et al., 2013). Agriculture is not only an important 
part of the economy, but it is also part of the strategic sector, 
as it satisfies one of the most important needs of the human 
population – food (Horská, 2011). There is no country which 
does not have to address the problems of food security, and 
where internal security policies do not also include food se-
curity (Bielik, 2010). It therefore follows that the agricultural 
sector represents a specific sector of the global economy, and 
its development is affected not only by economic power (sup-
ply and demand), but also by political power (liberalisation, 

protectionism etc.) (Jeníček, 2009). The agricultural market, 
both from global and regional/individual countries point of 
view, is seriously affected by the policies implemented relat-
ing to the agricultural sector and market development (Svatoš, 
2008). The result of political interventions to agriculture is 
that the agricultural market represents one of the least liber-
alised markets within the world market (Horská, Hambálková, 
2008). One significant element within the global agricultural 
market is the European Union (Viaggi; Gomez y Paloma; 
Mishra, et al., 2013). The EU’s Common Agricultural Policy, 
together with the Common Trade Policy, significantly influ-
ences not only the EU’s internal agricultural market, but also 
global market development (De Castro; Adinolfi; Capitanio; 
et al., 2012). Every new member state of the EU is obliged 
to accept the Common Agricultural and Trade Policies – and 
both have a direct impact on the performance of each coun-
try’s agricultural sector (Drabík, Bártová, 2008). These poli-
cies can be either positive or negative (Ramniceanu; Ackrill, 
2007). Accession to the EU means significant changes in the 
economy of each individual member, including the agricul-
tural sector (Lukas, Poschl et al., 2004). 
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Government expenditure is a very important source of 
funding for agricultural sector development (Pokrivcak; Swin-
nen; de Gorter, 2003). In Europe, and especially in the Euro-
pean Union, government expenditures – and notably subsi-
dies provided by the European Union’s Common Agricultural 
Policy – are a very important source of income for individual 
farmers and agricultural companies. (Strelecek; Zdenek; Lo-
sosova, 2009; Basek; Kraus, 2011). It is a fact that without 
government support the majority of EU farmers would be op-
erating at a loss (Bielik; Juricek; Kunova, 2007). When con-
sidering government expenditures in the agricultural sector it 
should be noted that currently they are split into two flows. 
The first flow is represented by purely agricultural expendi-
tures. The second flow is represented by expenditures related 
to environmental protection (Sadowski; Czubak, 2013). The 
new EU member countries have recorded a significant growth 
of government expenditures related to agriculture and envi-
ronment protection value during the last two decades. In the 
period 2001–2011 alone, the value of government agricultural 
expenditures increased from 4.7bn. USD/year to 9.5bn. USD/
year (in constant 2005 USD prices), and the value of expen-
ditures for environmental protection increased from ca 3.9bn. 
USD/year to 9.3bn. USD/year. This means that government 
expenditures related in some way to agricultural activities, 
more than doubled during the last ten years. This growth of 
public support strongly influences the economy, the structure, 
and the performance of each new EU member states’ agri-
cultural sector. Despite the fact that the share of government 
expenditures on agriculture and environment protection in 
relation to total government expenditures in individual coun-
tries is very low – about 4% of NMCs’ total government ex-
penditures value – government expenditures represents a very 
important part of each countries’ agribusiness. Nowadays in-
dividual governments of NMCs spend about 20bn. USD for 
different kinds of expenditures related more or less to activi-
ties in the agricultural sector. This means that government ex-
penditures (paid every year) play a very important role in the 
formation of the agricultural sector’s final state budget in indi-
vidual countries (Rickard; Sumner, 2011). When considering 
the mutual relationship between government expenditures and 
agricultural sector development, it is necessary to highlight the 
existence of many common trends among all NMCs, though 
there are also huge differences apparent among the individual 
countries in the area of their agricultural sectors’ sensitivity 
and correlation in relation to changes in the value and struc-
ture of government expenditures. (Blazejczyk-Majka, Kala, 
Maciejewski, 2012; Bohackova, Hrabankova, 2011)

The main aim of this paper is to analyse agrarian sector 
development in individual new EU member countries with an 
emphasis on government expenditures (both agricultural and 
environmental expenditures) directed towards agriculture. The 
idea is to analyse the relationship between the agricultural sec-
tor and its performance (production value) on one side, and the 
level of government expenditures in agriculture on the other. 
Government expenditures in agriculture are a very important 
element influencing the position and performance (production 
value) of agriculture within the economy of individual coun-

tries. Government subsidies have a direct impact on crops and 
animal production value and structure development. Avail-
able public sources (government expenditures) also have a 
significant impact on the agricultural sector, its productivity 
and competitiveness. The conducted analysis provides a ba-
sic overview of the development of government expenditures 
value development on one side and agricultural sector and its 
performance on the other, in the period 2001 – 2011. 

Materials and Methods

This paper analyses the value and structure development of 
government expenditures in agriculture in ten new EU member 
countries (NMCs), viz: Bulgaria, the Czech Republic, Estonia, 
Hungary, Latvia, Lithuania, Poland, Romania, Slovakia and 
Slovenia. Cyprus and Malta are excluded from the analysis 
because there are not typical representatives of new EU coun-
tries and their agricultural sector is very specific. The main 
objective is to identify the relationship between government 
expenditures value development on one side, and the perfor-
mance (gross agricultural production value; the gross value of 
production is analyzed in constant (2004–2006) USD prices) 
of the agrarian sector in each of these analysed countries on 
the other. The analysis provides a basic overview of individual 
countries’ agricultural sector development (in relation to to-
tal agricultural production, crops and livestock production). 
The paper is especially focused on agricultural sector output, 
productivity (agricultural production value and GDP develop-
ment per person economically active in agriculture), and size 
development (area of agricultural land development, number 
of people working in the agricultural sector etc.). It should be 
noted that the number of persons economically active in the 
agricultural sector is taken from the FAOSTAT database – this 
number covers not only farmers, but also other people some-
how connected with agricultural sector development. Thus, 
the numbers are not necessarily in compliance with individual 
countries’ national statistics. The FAOSTAT database was cho-
sen because of the authors’ intention to use data conducted ac-
cording to the same methodology for the analysis 

In the case of government expenditures, this paper analy-
ses their total value development both in relation to agricul-
ture and environment protection (in this case it is assumed that 
a part of the expenditures for environment purposes is also 
devoted to farmers, because their production activities are also 
closely related with environment protection activities (Baylis; 
Peplow; Rausser; et al., 2008). 

A significant part of the paper is devoted to the correlation 
and elasticity analysis between government expenditures on 
one side and the number of economically active persons in ag-
riculture, agricultural GDP, agricultural production, crops and 
livestock production, arable and agricultural land area, and the 
value of capital stock on the other. In this case correlations and 
elasticities are calculated from two different points of view. 
The first is represented by calculations conducted in relation 
to the total value of public expenditures going only to agricul-
ture. The second point of view is by calculations conducted 
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in relation to public expenditures supporting not only agri-
cultural activities, but also supporting environmental protec-
tion activities. The aim is to identify the level of dependency 
and sensitivity existing between public expenditures and the 
development of the agricultural sector structure and perfor-
mance (gross agricultural production value). 

The instruments used to achieve these objectives are: 
basic indices, chain indices, geomean calculation, elasticity 
calculation, and regression and correlation analysis (Hindls; 
Hronová; Seger; Fischer, 2007). To calculate elasticity it was 
necessary to conduct a set of regressions, providing basic in-
formation about the mutual relationships between individual 
variables (the exogenous variable is government expendi-
tures value) and individual endogenous variables such as the 
number of economically active persons in agriculture, total 
agricultural production, crops and livestock production, ag-
ricultural area, arable area, agricultural GDP, and agricultural 
capital stock value. 

Logarithmic regression was found to be the most suitable 
form of regression for the analysis. This type of regression 
provides information about elasticities directly (Individual 
regressions were also tested to obtain information about the 
significance of the relationships analysed. The significant re-
lationships are presented in the individual tables which follow. 
The main sources of data are the databases of UN FAOSTAT 
and the World Bank. The analysed time period is from 2001 to 
2011 (Data for the previous years are not currently available). 
All data used in individual analyses (both correlation analysis 
and elasticity analysis) is conducted on constant prices. 

Analysis and discussion

Agricultural sector development in New Member 
Countries between 1993 and 2011

During the twenty years following the early 1990s, the ag-
ricultural sector changed its position in the national economy 
significantly for each of the New Member Countries (NMCs) 
(Pieniadz; Wandel; Glauben, et al., 2010). The share of agricul-
ture in the GDP of the whole group of countries declined from 
more than 7% to about 4% (EUROSTAT, 2013). The most sig-
nificant reduction of the agrarian sector’s share in relation to 
GDP was recorded in the Czech Republic, Poland, Bulgaria, 
Slovenia and Romania (decline of share by 40-50%), though 
apart from Hungary, all the analysed countries recorded a sig-
nificant drop of the share of the agricultural sector in their 
national economy. The actual value of the agricultural sector’s 
performance in the analysed countries barely changed, but 
production output was reduced by about 10-20%. A signifi-
cant decline of agricultural sector performance was especially 
noticeable in Bulgaria, Slovakia, the Czech Republic and Lat-
via. On the other hand, the only countries which were able to 
stabilise agricultural production value were Poland, Hungary, 
Romania and Slovenia (for details see Table 1). 

When analysing individual countries’ agrarian sector per-
formance development, it must be emphasised that despite the 

decline of the agricultural sector’s importance within the na-
tional economy of all analysed countries, its production value 
(together with its effectiveness and productivity) significantly 
increased, especially in relation to the number of economical-
ly active persons in the agrarian sector and agricultural GDP 
(for details see Table 2). 

Gross agricultural production generated by all NMCs 
decreased from ca 52bn. USD to ca 49bn. USD (in constant 
2004–2006 prices) within the analysed time period. Positive 
growth of agricultural production was recorded only in the 
cases of Romania and Slovenia. Considering the agricultural 
GDP development in individual NMCs, it should be empha-
sised that in all analysed countries, their inter-annual growth 
rate was lower in comparison with the inter-annual growth 
rate of each country’s economy, which is why the importance 
of the agricultural sector in relation to the total economy 
declined significantly in each of the analysed countries. An-
other specific feature of individual country’s agricultural sec-
tor development is the significant reduction in the number of 
economically active persons in agriculture. The reduction in 
the number of economically active persons in agriculture, to-
gether with a significant restructuring of individual countries’ 
agricultural sector, led to a significant growth of individual 
NMCs’ agricultural sector effectiveness. 

All analysed countries recorded a significant growth of 
generated agricultural production value per person economi-
cally active in agriculture within the analysed time period. 
Considering the agricultural production per capita develop-
ment – the most impressive growth was recorded in Slove-
nia, Bulgaria, Lithuania and Romania (for details see Table 
2). Apart from the Slovak Republic, all the NMCs recorded 
the growth of GDP per capita of between 1.2%–10.0% per 
year during the analysed time period. The Slovak Republic 
recorded in this case GDP growth by about 0.07% (all data 
is provided in 2004–2006 USD constant prices). However, in 
general it should be emphasised that almost all analysed coun-
tries recorded a significant improvement to their agricultural 
sectors effectiveness. The most progressive growth of gross 
production per capita was recorded in the case of crops and 
especially cereals production. The growth of gross production 
value per capita in relation to livestock production was signifi-
cantly lower (in the case of Slovakia the growth of livestock 
production was even negative). It should also be mentioned 
that the global economic crisis did not affect individual coun-
tries’ agricultural sector performance so much. In general only 
the inter-annual growth rate reduced its value in the major-
ity of analysed countries. If we compare individual country’s 
agricultural sector performance in the period before the crisis 
(1993–2007) with the later period (2008–2011), we can see 
that the total agricultural sector performance was still positive. 
The whole analysed period 1993–2011 afterwards represents 
one of the most important periods in individual NMCs agri-
cultural sector development – individual countries finished the 
transformation of their agrarian sector and their agriculture is 
now more efficient and competitive. 

The explanation for the general positive per capita pro-
duction value development trend is that while the analysed 



24	 Peter Bielik, Luboš Smutka, Elena Horská, Richard Selby

countries as a group of countries recorded a reduction of gross 
agricultural production value of about ca 7% in the analysed 
time period, the number of economically active persons in ag-
riculture in these countries decreased from 9.4 million to less 
than 4.77 million (for details see Table 3). The reason for the 
agrarian sector productivity growth in relation to the number 
of economically active persons in agriculture is an increase of 
investments especially into machinery (in the period 1993–
2011 alone, the value of investments into machinery and ag-
ricultural equipment in all NMCs increased by almost 20%, 
while the value of investments (Gross capital stock) into land 
development (14%), livestock (over 30%) and crops produc-

tion (over 12%) significantly declined). The number of items 
of agricultural machine equipment in all the analysed coun-
tries increased in the analysed time period from 2.5 million to 
more than 7 million. 

On the basis of the following data it can be said that anal-
ysed countries in general recorded a reduction of agricultural 
sector performance – in this case the lowest level of produc-
tion in comparison with 1993 was in 2007 (production de-
clined by about 13%) – the current level of production is about 
93 – 94% of production level performance of the year 1993. 
The reason for the NMCs’ agricultural sector performance 
is the reduction of livestock production level and non-food 

Table 1. Gross agricultural production value structure in individual NMCs (in constant 2004–2006 million US$) 

Gross Production Value 
(constant 2004–2006 million 

US$) (USD)
1993 1999 2004 2007 2009 2011

Basic 
2007/ 
1993

Basic 
2011/ 
1993

Chain 
1993–
2007

Chain 
1993–
2011

Bulgaria Agriculture 3 230 3 270 2 827 1 964 2 526 2 644 0.6080 0.8186 0.9651 0.9889

Bulgaria Crops 1 403 1 532 1 802 973 1 530 1 686 0.6935 1.2017 0.9742 1.0103

Bulgaria Livestock 1 827 1 738 1 025 992 996 958 0.5430 0.5244 0.9573 0.9648

Czech Republic Agriculture 5 746 4 957 4 907 4 364 4 358 4 335 0.7595 0.7544 0.9805 0.9845

Czech Republic Crops 2 244 2 165 2 274 1 913 1 978 2 020 0.8525 0.9002 0.9887 0.9942

Czech Republic Livestock 3 502 2 792 2 633 2 451 2 381 2 316 0.6999 0.6613 0.9748 0.9773

Estonia Agriculture 734 513 528 610 621 637 0.8311 0.8678 0.9869 0.9922

Estonia Crops 280 183 171 237 223 227 0.8464 0.8107 0.9882 0.9884

Estonia Livestock 455 330 356 373 397 410 0.8198 0.9011 0.9859 0.9942

Hungary Agriculture 5 507 5 943 6 566 5 053 5 551 5 281 0.9176 0.9590 0.9939 0.9977

Hungary Crops 2 417 3 050 3 766 2 562 3 093 3 003 1.0600 1.2424 1.0042 1.0121

Hungary Livestock 3 090 2 893 2 800 2 491 2 458 2 278 0.8061 0.7372 0.9847 0.9832

Latvia Agriculture 1 049 602 673 780 786 767 0.7436 0.7312 0.9791 0.9828

Latvia Crops 428 268 322 378 372 345 0.8832 0.8061 0.9912 0.9881

Latvia Livestock 621 335 351 403 414 422 0.6490 0.6795 0.9696 0.9788

Lithuania Agriculture 1 839 1 511 1 585 1 618 1 712 1 654 0.8798 0.8994 0.9909 0.9941

Lithuania Crops 874 784 767 716 887 823 0.8192 0.9416 0.9859 0.9967

Lithuania Livestock 965 727 819 902 825 831 0.9347 0.8611 0.9952 0.9917

Poland Agriculture 17 356 16 319 16 711 16 974 17 094 16 652 0.9780 0.9594 0.9984 0.9977

Poland Crops 8 779 7 553 7 954 7 370 7 848 7 126 0.8395 0.8117 0.9876 0.9885

Poland Livestock 8 577 8 766 8 756 9 604 9 245 9 526 1.1197 1.1106 1.0081 1.0058

Romania Agriculture 13 531 13 066 15 592 11 407 13 148 14 419 0.8430 1.0656 0.9879 1.0035

Romania Crops 8033 8 029 10 437 5 936 7 961 9 530 0.7390 1.1864 0.9786 1.0095

Romania Livestock 5 498 5 037 5 155 5 472 5 187 4 889 0.9953 0.8892 0.9997 0.9935

Slovakia Agriculture 2 387 2 023 1 947 1 655 1 675 1 660 0.6933 0.6954 0.9742 0.9800

Slovakia Crops 1 127 997 1 040 817 910 909 0.7249 0.8066 0.9773 0.9881

Slovakia Livestock 1 260 1 026 907 838 765 751 0.6651 0.5960 0.9713 0.9717

Slovenia Agriculture 782 848 919 811 783 790 1.0371 1.0102 1.0026 1.0006

Slovenia Crops 267 297 347 294 281 299 1.1011 1.1199 1.0069 1.0063

Slovenia Livestock 515 551 573 517 502 491 1.0039 0.9534 1.0003 0.9974

NMCs Agriculture 52 161 49 052 52 255 45 236 48 254 48 839 0.8672 0.9363 0.9899 0.9964

NMCs Crops 25 852 24 858 28 880 21 196 25 083 25 968 0.8199 1.0045 0.9859 1.0002

NMCs Livestock 26 310 24 195 23 375 24 043 23 170 22 872 0.9138 0.8693 0.9936 0.9923

Source: FAOSTAT, 2013
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production level. On the other hand NMCs recorded a slight 
growth of crops production and especially a very significant 
growth of cereals production value. The basic development 
trends are very similar for all the analysed countries – the ex-
ceptions are Hungary, Poland, Romania and Slovenia. While 
the other countries recorded a significant reduction of agri-
cultural production sector performance – these countries were 
able to stabilise their agricultural sector, and some of them 
were able even to get regional comparative advantage. This 
can be seen in the case of Poland in particular, which is be-
coming the central European agricultural tiger. 

From the above tables it is apparent that the number of 

economically active persons in the agricultural sector declined 
significantly in all the analysed countries – whilst the value of 
agricultural production reduced only slightly in comparison 
with the reduction of number of people active in agriculture – 
the result is the significant growth of per capita productivity. 

Agricultural sector development in the analysed countries 
was significantly affected by the reduction of agricultural, and 
especially arable, land area. The most significant reduction 
of land area was particularly noticeable in Estonia, Bulgaria, 
Latvia, Poland, Slovakia and Slovenia. Considering the arable 
land area, the most significant reduction was recorded in the 
cases of Estonia, Latvia, Lithuania and Poland.

Table 2. Gross agricultural production value per person economically active in agriculture development in individual NMCs in the period 1993–2011

Gross Production Value 
(constant 2004–2006 US$) 

(USD)/capita
1993 1999 2004 2007 2009 2011

Basic 
2007/ 
1993

Basic 
2011/ 
1993

Chain  
1993–
2011

Chain  
1993–
2011

Bulgaria Agriculture 7 425 13 028 15 281 13 007 19 136 22 991 1.7517 3.0964 1.0409 1.0648

Bulgaria Crops 3 225 6 104 9 741 6 444 11 591 14 661 1.9979 4.5456 1.0507 1.0878

Bulgaria Livestock 4 200 6 924 5 541 6 570 7 545 8 330 1.5642 1.9834 1.0325 1.0388

Czech Republic Agriculture 10 924 11 089 12 913 12 328 12 970 13 632 1.1285 1.2479 1.0087 1.0124

Czech Republic Crops 4 266 4 843 5 984 5 404 5 887 6 352 1.2667 1.4890 1.0170 1.0224

Czech Republic Livestock 6 658 6 246 6 929 6 924 7 086 7 283 1.0399 1.0939 1.0028 1.0050

Estonia Agriculture 7 340 6 494 7 765 9 385 10 016 10 617 1.2786 1.4464 1.0177 1.0207

Estonia Crops 2 800 2 316 2 515 3 646 3 597 3 783 1.3022 1.3512 1.0190 1.0169

Estonia Livestock 4 550 4 177 5 235 5 738 6 403 6 833 1.2612 1.5018 1.0167 1.0229

Hungary Agriculture 9 178 12 781 16 665 14 036 16 620 17 035 1.5293 1.8561 1.0308 1.0350

Hungary Crops 4 028 6 559 9 558 7 117 9 260 9 687 1.7667 2.4047 1.0415 1.0500

Hungary Livestock 5 150 6 222 7 107 6 919 7 359 7 348 1.3436 1.4269 1.0213 1.0199

Latvia Agriculture 5 492 4 300 5 384 6 555 6 835 6 910 1.1935 1.2581 1.0127 1.0128

Latvia Crops 2 241 1 914 2 576 3 176 3 235 3 108 1.4175 1.3870 1.0252 1.0183

Latvia Livestock 3 251 2 393 2 808 3 387 3 600 3 802 1.0416 1.1693 1.0029 1.0087

Lithuania Agriculture 6 089 6 806 9 491 11 315 13 069 13 669 1.8581 2.2448 1.0452 1.0459

Lithuania Crops 2 894 3 532 4 593 5 007 6 771 6 802 1.7301 2.3502 1.0399 1.0486

Lithuania Livestock 3 195 3 275 4 904 6 308 6 298 6 868 1.9740 2.1493 1.0498 1.0434

Poland Agriculture 3 818 4 290 4 893 5 329 5 630 5 774 1.3959 1.5123 1.0241 1.0232

Poland Crops 1 931 1 986 2 329 2 314 2 585 2 471 1.1982 1.2795 1.0130 1.0138

Poland Livestock 1 887 2 304 2 564 3 015 3 045 3 303 1.5982 1.7507 1.0341 1.0316

Romania Agriculture 5 603 7 148 12 464 10 979 14 291 17 563 1.9595 3.1346 1.0492 1.0655

Romania Crops 3 326 4 392 8 343 5 713 8 653 11 608 1.7176 3.4897 1.0394 1.0719

Romania Livestock 2 277 2 755 4 121 5 267 5 638 5 955 2.3134 2.6157 1.0617 1.0549

Slovakia Agriculture 8 495 8 291 8 731 7 881 8 292 8 601 0.9278 1.0125 0.9947 1.0007

Slovakia Crops 4 011 4 086 4 664 3 890 4 505 4 710 0.9700 1.1743 0.9978 1.0090

Slovakia Livestock 4 484 4 205 4 067 3 990 3 787 3 891 0.8899 0.8678 0.9917 0.9922

Slovenia Agriculture 22 343 40 381 70 692 90 111 97 875 131 667 4.0331 5.8930 1.1047 1.1036

Slovenia Crops 7 629 14 143 26 692 32 667 35 125 49 833 4.2821 6.5325 1.1095 1.1099

Slovenia Livestock 14 714 26 238 4 4077 57 444 62 750 81 833 3.9040 5.5615 1.1022 1.1000

NMCs Agriculture 5 531 6 539 8 400 8 028 9 146 9 888 1.4515 1.7879 1.0270 1.0328

NMCs Crops 2 741 3 314 4 642 3 761 4 754 5 258 1.3722 1.9181 1.0229 1.0368

NMCs Livestock 2 790 3 226 3 757 4 267 4 392 4 631 1.5294 1.6600 1.0308 1.0286

Source: FAOSTAT, 2013
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Government expenditures and agricultural production in 
new EU member countries in the period 2001–2011

Agricultural sector and production performance in indi-
vidual EU member countries are heavily influenced by gov-
ernment activities (Olper, 1998; Grant, 2012). Government 
expenditures in individual NMCs significantly increased: in 
the period 2001 – 2011 their nominal value increased from 
4.7bn. USD to ca 11.5bn. USD in the case of expenditures di-
rectly connected with agriculture, and from 3.5bn. USD to ca 
11.4bn. USD in the case of expenditures connected with envi-
ronmental protection activities (a part of those sources is also 
spent for agricultural activities – because of agricultural ac-
tivities’ significant impact on living environment (Westhoek; 
Overmars; van Zeijts, 2013)). In general, the total nominal 
value of government expenditures for agricultural and envi-
ronmental purposes in all NMCs increased during the moni-
tored time period from ca 8.3bn. USD to ca 23bn. USD. The 
inter-annual growth rate of NMCs’ government expenditures 
into agriculture reached 9.3% in the monitored time period, 

and in the case of expenditures for environmental protection 
the inter-annual growth rate reached 12.3% (for details about 
government expenditures value development see Tables 5 
and 6). 

When considering the real value development – the growth 
of government expenditures was not so high, but still impres-
sive – see Tables 7 and 8 – data is processed in constant 2005 
USD prices. According to this data in the period 2001 – 2011 
the government expenditures for agriculture increased from 
4.7bn. USD to 9.5bn. USD (the peak was more than 12bn. 
USD, in 2008) – the average inter-annual value growth rate 
reached 7.3%. Government expenditures for environmental 
protection increased from ca 3.9bn. USD to 9.3bn. USD – the 
average inter-annual value of growth rate reached 9.2%. 

Tables 5 and 7 provide basic information about differences 
in government expenditures structure and value development 
in individual NMCs – both in current prices and in constant 
prices. When considering individual countries’ government 
expenditures, huge differences exist among individual coun-
tries in the level of their agricultural sector subsidies. The 
most impressive growth of agricultural sector support was re-
corded in the cases of: Romania (5.8x), the Czech Republic 
(4.4x), Bulgaria (3.6x), Slovakia (3.1x) and Lithuania (2.8x). 
In general all NMCs approximately doubled the value of gov-
ernment expenditures related to agricultural sector or environ-
ment protection. The only exception among all the countries is 
Hungary. During the analysed time period, Hungary reduced 
the value of government expenditures by about 28% – the rea-
son being the long term Hungarian economy and state budget 
crisis (Prochniak, 2011). Another very important finding re-
lated to individual NMCs’ government expenditures related 
to agricultural activities is that they play only minor roles in 
individual countries total government expenditures. Compar-
ing individual NMCs – it is possible to see that the value of 
expenditures related to agriculture represents ca 2.5 – 6.6% 
of total government expenditures value. It means that despite 
the value of government agricultural expenditures growing in 
individual countries, agriculture still plays only a minor role 
in individual countries’ economy.

Table 3 – Share of economically active persons in agriculture in total 
economically active population in selected countries in the period 1993–

2011

People working in agriculture 
in 1000s 1993 2007 2011

Bulgaria 5.09% 3.98% 2.45%

Czech Republic 5.10% 3.43% 2.92%

Estonia 6.68% 4.84% 4.33%

Hungary 5.80% 3.58% 3.01%

Latvia 7.43% 5.21% 4.83%

Lithuania 8.22% 4.23% 3.52%

Poland 11.86% 8.34% 7.33%

Romania 10.52% 4.80% 3.63%

Slovakia 5.27% 3.87% 3.43%

Slovenia 1.79% 0.45% 0.29%

NMCs 8.94% 5.51% 4.68%

Source: FAOSTAT, 2013

Table 4 – Area of agricultural and arable land development in NMCs in the period 1993–2011

Area (1000 Ha) item 1993 1997 2001 2007 2011 Basic index

Bulgaria Agricultural area 6 121 6 203 5 498 5 116 5 088 0.831237

Czech Republic Agricultural area 4 282 4 280 4 278 4 249 4 229 0.987623

Estonia Agricultural area 1 320 1 023 890 914 945 0.715909

Hungary Agricultural area 6 130 6 195 5 865 5 807 5 337 0.870636

Latvia Agricultural area 2 514 1 772 1 581 1 839 1 816 0.722355

Lithuania Agricultural area 3333 3 417 2 896 26 95.9 2 805.9 0.841854

Poland Agricultural area 18 715 18 457 17 788 16 177 14 779 0.789687

Romania Agricultural area 14 793 14 798 14 798 13 630 13 982 0.945177

Slovakia Agricultural area 2 446 2 445 2 255 1 930 1 929.7 0.788921

Slovenia Agricultural area 560 495 510 498 458.5 0.81875

NMCs + (Total) Agricultural area 60 214 59 085 56 359 528 55.9 51 370.1 0.853126

Source: FAOSTAT, 2013
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Another very important finding related to government 
expenditures is their importance for individual economi-
cally active persons in agriculture. Tables 9 and 10 provide 
information about the basic development trends in the case 
of expenditures value per person economically active in the 
agricultural sector. Comparing data in both these tables with 
data in Tables 7 and 8 we can see that inter-annual growth rate 
of expenditures value per capita was significantly higher in 
comparison with the total value growth rate. While the total 
value of agricultural and environmental government expendi-
tures increased in NMCs by about 7.3%/year and 9.2%/year 
respectively expressed in per capita value, agricultural and 
environmental expenditures increased their values by 11.1%/
year and 13.2%/year respectively. While in 2001 government 
expenditures per economically active person in agriculture 
in NMCs was about 1200 USD, in 2011 it was about 3800 
USD (in constant 2005 USD prices). In this case it should 
be emphasised that environmental protection expenditures are 
growing faster than agricultural expenditures – both in per 
capita terms and in total value expression. It means that en-

vironmental protection activities are receiving a higher prior-
ity in comparison with agricultural production activities. This 
is fully in compliance with European Union policy – which 
is nowadays more focused on sustainable development and 
supporting the multifunctional role of agriculture (Lapka, 
Cudlinova, Rikoon, 2011).

When considering individual countries’ government ex-
penditures both for agricultural and environmental protection 
activities, individual countries are spending the following 
amounts of money: Poland (almost 5.7bn. USD), the Czech 
Republic (5.6bn. USD), Slovakia (2.1bn. USD), Hungary 
(1.4bn. USD), Bulgarian (850 mil. USD), Slovenia (750 mil. 
USD), Lithuania (536 mil. USD), Latvia (379 mil. USD) and 
Estonia (244 mil. USD). The highest level of inter-annual 
growth rate in the analysed time period was recorded in Ro-
mania, the Czech Republic, Bulgaria, Slovakia and Lithu-
ania (all these countries recorded average inter-annual value 
growth rates higher than 10%). 

A completely different order of countries can be seen if 
we compare individual countries according to government 

Table 5 – Government expenditures value development in the period 2001 – 2011 in individual NMCs (in current USD prices value)

 Value US$ (USD million) 2001 2003 2005 2007 2009 2011 BASIC CHAIN

Bulgaria Agricultural expenditures 97 214 293 365 294 673 6.920 1.213

Bulgaria Environmental expenditures 178 228 347 100 592 544 3.053 1.118

Czech Republic Agricultural expenditures 591 956 1649 2351 2967 2671 4.522 1.163

Czech Republic Environmental expenditures 578 1017 1563 1859 2582 3243 5.607 1.188

Estonia Agricultural expenditures 60 85 80 177 256 177 2.961 1.115

Estonia Environmental expenditures 46 72 128 188 206 224 4.905 1.172

Hungary Agricultural expenditures 1574 1406 1416 1631 1046 726 0.461 0.925

Hungary Environmental expenditures 401 568 669 983 828 1008 2.515 1.097

Latvia Agricultural expenditures 129 191 518 595 595 566 4.388 1.159

Latvia Environmental expenditures 104 133 202 277 327 185 1.785 1.060

Lithuania Agricultural expenditures 151 303 287 523 501 383 2.534 1.097

Lithuania Environmental expenditures 8 31 156 345 436 324 39.076 1.443

Poland Agricultural expenditures 1366 1661 2824 3452 3523 3819 2.795 1.108

Poland Environmental expenditures 1757 1368 1868 2449 3196 2884 1.641 1.051

Romania Agricultural expenditures 78 242 603 935 783 652 8.350 1.236

Romania Environmental expenditures 108 118 316 712 945 1712 15.782 1.318

Slovakia Agricultural expenditures 493 493 845 949 1488 1318 2.672 1.103

Slovakia Environmental expenditures 266 342 433 579 727 906 3.398 1.130

Slovenia Agricultural expenditures 203 259 407 514 635 510 2.507 1.096

Slovenia Environmental expenditures 124 221 235 298 410 348 2.809 1.109

Source: FAOSTAT, 2013

Table 6 – Government expenditures value development in the period 2001 – 2011 in all NMCs (in current USD prices value)

ALL NMCs 2001 2003 2005 2007 2008 2009 2010 2011 Basic Chain

Total Outlays 194 035 251 037 341 866 475 059 588 004 521 672 535 473 571 633 2.946 1.114

Agricultural expenditures 4 743 5 809 8 923 11 492 13 629 1 2087 10 692 11 494 2.423 1.093

Environmental expenditures 3 571 4 099 5 918 7 790 10 465 10 250 10 298 11 377 3.186 1.123

Source: FAOSTAT, 2013
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expenditures for agricultural and environmental activities per 
person economically active in agriculture: the Czech Repub-
lic (17.55 ths./cap), Slovakia (10.66 ths./cap), Bulgaria (7.42 
ths./cap), Lithuania (4.43 ths./cap), Hungary (4.41 ths./cap), 
Estonia (4.07 ths./cap), Latvia (3.42 ths./cap), Poland (1.97 
ths./cap) and Romania (1.67 ths./cap). The most progressive 
inter-annual growth rate in the analysed time period was re-
corded in Romania, Bulgaria, the Czech Republic, Slovenia, 
Lithuania and Slovakia (all these countries recorded average 
inter-annual value growth rates higher than 10%). 

On the basis of the above, it can be said that apart from Hun-
gary, all countries recorded significant growth of government 
expenditures related to agriculture and those expenditures sig-
nificantly changed structure and performance of agricultural 
sector in individual countries. The process of restructuring the 
agricultural sector in individual countries led to a significant 
growth of per capita (per person economically active in the 
agricultural sector) government expenditures. The growth of 
per capita expenditures was much higher in comparison with 
the growth of total government expenditures for agricultural 
and environmental activities. The positive feature of this de-
velopment trend is that agricultural subsidies are becoming 

more concentrated in relation to individual economically ac-
tive persons in agriculture, therefore the effectiveness of gov-
ernment support devoted to agriculture is becoming higher; 
the following analysis proves the existence of the high level 
of correlation and elasticity between individual countries ag-
ricultural sector performance and government expenditures. 

The analysis of correlation and elasticity/sensitivity of indi-
vidual NMCs’ agricultural sector on changes in government ex-
penditures related to agricultural and environmental activities

Correlation analysis

Significant correlation exists between agricultural govern-
ment expenditures and selected features of agricultural sec-
tor development in individual NMCs. The analysis of cor-
relation proved (Table 11) a significant relationship between 
expenditures and the number of economically active persons 
in agriculture development, agricultural area development, 
agricultural GDP development, and agricultural capital stock 
development. Positive correlation is in relation to agricultural 
GDP and capital stock. Negative correlation exists in relation 

Table 7 – Government expenditures development in the period 2001 – 2011 in individual NMCs 

 (USD million) (in constant 2005 USD prices value) 2001 2003 2005 2007 2009 2011 BASIC CHAIN

Bulgaria Agricultural expenditures 116 239 293 312 222 472 4.056 1.150

Bulgaria Environmental expenditures 118 243 298 86 449 382 3.229 1.124

Czech Republic Agricultural expenditures 634 991 1649 2264 2740 2520 3.974 1.148

Czech Republic Environmental expenditures 621 1054 1563 1789 2385 3061 4.928 1.173

Estonia Agricultural expenditures 54 94 80 145 203 135 2.494 1.096

Estonia Environmental expenditures 55 80 128 155 163 109 1.975 1.070

Hungary Agricultural expenditures 1409 1516 1416 1495 879 572 0.406 0.914

Hungary Environmental expenditures 494 613 669 900 696 794 1.607 1.049

Latvia Agricultural expenditures 124 225 518 450 472 259 2.090 1.076

Latvia Environmental expenditures 58 105 241 209 220 121 2.090 1.076

Lithuania Agricultural expenditures 164 331 287 452 410 290 1.768 1.059

Lithuania Environmental expenditures 27 34 156 299 357 246 9.274 1.249

Poland Agricultural expenditures 1499 1774 2824 3272 3123 3236 2.159 1.080

Poland Environmental expenditures 1927 1462 1868 2322 2833 2444 1.268 1.024

Romania Agricultural expenditures 98 312 603 747 519 377 3.833 1.144

Romania Environmental expenditures 137 152 316 569 627 991 7.220 1.219

Slovakia Agricultural expenditures 391 535 845 912 1406 1220 3.118 1.120

Slovakia Environmental expenditures 271 370 433 556 688 838 3.092 1.120

Slovenia Agricultural expenditures 243 272 407 483 557 448 1.849 1.063

Slovenia Environmental expenditures 148 232 235 280 360 306 2.072 1.076

Source: FAOSTAT, 2013

Table 8 – Government expenditures value development in the period 2001 – 2011 in all NMCs (in constant 2005 USD prices value)

ALL NMCs (constant 2005) mil. USD 2001 2003 2005 2007 2009 2010 2011 Basic Chain

Total Outlays 213 646 272 966 341 866 434 270 442 754 449 605 466 259 2.182 1.081

Agricultural expenditures 4 733 6 290 8 923 10 533 10 532 9 215 9 531 2.014 1.073

Environmental expenditures 3 856 4 345 5 909 7 166 8 775 8 616 9 290 2.409 1.092

Source: FAOSTAT, 2013
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to the number of economically active persons in agriculture, 
agricultural and arable area, and also in relation to agricultural 
production – both crops production and livestock production. 
These results are also confirmed by Table 12, which provides 
the results of correlation analysis between government expen-
ditures including agricultural and environmental expenditures 
on one side and selected agricultural sector’s characteristics 
on the other. The results of the correlation analysis confirmed 
the existence of strong relationships between government ex-
penditures and number of economically active persons in the 
agricultural sector. Government expenditures, together with 
the previously-mentioned investments, lead to a reduction in 
the number of economically active persons in agriculture and 
an increase in the effectiveness of individual countries agri-
culture. Government expenditures are also very important fac-
tors influencing production in individual countries, though not 
in NMCs as a group of countries. 

In this case it should be mentioned that in some countries 
government expenditures stimulate the growth of production 

values, whilst in other countries they are not. Reduction of 
production usually means that part of production is trans-
formed into bio-production. In other areas, usually Less Fa-
voured Areas (LFAs), production is subdued, meaning that 
a higher correlation of public expenditures exists in relation 
to livestock production in comparison with crops production. 
Those NMCs where noticeable stimulation occurs are Estonia, 
Latvia, Lithuania, Poland and Romania, with the specific case 
of Hungary, where government support in general is stimulat-
ing the level of production – though it is the only one where 
the level of support was significantly reduced and therefore 
a strong impact on level of production value is visible. The 
NMCs where little or no stimulation is apparent are the Czech 
Republic, Slovakia, Bulgarian and Slovenia.

If we analyse individual countries differences in relation 
to correlation between government expenditures and agricul-
tural sector characteristics, we can see that in the case of the 
number of economically active persons in agriculture devel-
opment, a strong correlation exists in the case of all analysed 

Table 9 – Government expenditures value/person economically active in agriculture development in the period 2001 – 2011 in individual NMCs 
(in constant 2005 USD prices value)

Value in constant 2005 US$ prices/cap 2001 2004 2007 2009 2011 BASIC CHAIN

Bulgaria Agricultural expenditures 510 1 408 2 067 1 685 4 105 8.042 1.232

Bulgaria Environmental expenditures 518 1 430 568 3 398 3 318 6.402 1.204

Czech Republic Agricultural expenditures 1 521 3 020 6 394 8 156 7 926 5.212 1.179

Czech Republic Environmental expenditures 1 489 3 445 5 054 7 097 9 625 6.462 1.205

Estonia Agricultural expenditures 733 1 420 2 237 3 269 2 255 3.076 1.119

Estonia Environmental expenditures 744 1 317 2 386 2 628 1 813 2.436 1.093

Hungary Agricultural expenditures 3 246 3 984 4 153 2 633 1 844 0.568 0.945

Hungary Environmental expenditures 1 138 1 728 2 501 2 083 2 561 2.250 1.084

Latvia Agricultural expenditures 953 2 632 3 781 4 108 2 333 2.448 1.094

Latvia Environmental expenditures 444 1 225 1 760 1 912 1 086 2.448 1.094

Lithuania Agricultural expenditures 851 1 983 3 163 3 131 2 400 2.819 1.109

Lithuania Environmental expenditures 137 633 2 088 2 723 2 032 14.792 1.309

Poland Agricultural expenditures 406 529 1 027 1 029 1 122 2.763 1.107

Poland Environmental expenditures 522 496 729 933 847 1.622 1.050

Romania Agricultural expenditures 60 462 719 564 460 7.614 1.225

Romania Environmental expenditures 84 84 548 681 1 207 14.344 1.305

Slovakia Agricultural expenditures 1 644 2 877 4 343 6 962 6 321 3.844 1.144

Slovakia Environmental expenditures 1 139 1 803 2 648 3 404 4 342 3.813 1.143

Slovenia Agricultural expenditures 14 267 30 438 53 707 69 566 74 748 5.239 1.180

Slovenia Environmental expenditures 8 687 19 610 31 134 44 958 50 998 5.871 1.194

Source: FAOSTAT, 2013

Table 10 – Government expenditures value/person economically active in agriculture development in the period 2001 – 2011 in NMCs (in constant 2005 
USD prices value)

ALL NMCs (constant 2005) – Subsidy/cap 2001 2004 2007 2009 2011 BASIC CHAIN

Agricultural expenditures   671 1150 1869 1996 1930 2.875 1.111

Environmental expenditures   547   813 1272 1663 1881 3.440 1.132

Total agricultural and environment expenditures 1218 1964 3141 3659 3811 3.129 1.121

Source: FAOSTAT, 2013



30	 Peter Bielik, Luboš Smutka, Elena Horská, Richard Selby

countries except for Latvia (the correlation value is usually 
negative, meaning that the growth of support is connected with 
a reduction in the number of economically active persons in 
agriculture in analysed countries), in the case of agricultural 
production the correlation higher than 0.5 appeared in Bul-
garia, the Czech Republic, Estonia, Latvia, Lithuania, Poland, 
Slovakia and Slovenia (In this case much higher correlations 
exists in relation to livestock production – correlation higher 
than 0.5 appeared in the case of all countries except for Roma-
nia). Crops production is much more independent in relation 
to government expenditures – the higher value of correlation 
appeared only in Estonia and Latvia – however the correlation 
analysis proved the high level of correlation between govern-
ment expenditures and crops production in the case of NMCs 
as a group of countries (In relation to crops and livestock pro-
duction – it should be mentioned that correlation value is usu-
ally positive, meaning that current government expenditures 
are encouraging agricultural production value growth in indi-
vidual countries.). The area of agricultural and arable land is 
also influenced by government expenditures – the high value 
of correlation did not only appear in Estonia, Lithuania and 
Slovenia (correlation value is usually negative – ie: the growth 
of subsidies does not encourage farmers to increase the area of 
agricultural land). Nowadays the area of agricultural land and 
especially arable land is declining, but government policy is 
not the only factor responsible for this development, though a 
significant portion of government expenditures is appropriated 
for programmes reducing agricultural production and chang-
ing the status of agricultural land, and programmes preventing 
the sub-division of the land are especially supported (Renwick, 
Jansson, Verburg et al., 2013) Agricultural sector GDP devel-
opment is also correlated with government expenditures devel-
opment in some countries – especially in Poland, Romania and 
Slovenia. The high level of government expenditures correla-
tion was discovered in relation to capital stock value develop-
ment in individual analysed countries apart from Hungary and 
Romania – however the value of correlation is negative. 

Elasticity analysis

The above correlation analyses are followed by elasticity 
analyses. The individual elasticity values are calculated on the 
basis of logarithmic regression analysis. Again we can see a 
significant relationship existing between NMCs’ government 
expenditures and especially the number of economically ac-
tive persons in agriculture, agricultural production (especially 
livestock production), area of arable land, agricultural GDP 
and capital stock. However relationships are positive in many 
cases, usually the value of elasticity is very low, implying 
that a change of government expenditures value by one per-
cent causes the change of any selected variable by less than 
one percent. In relation to individual variables it can be said 
that for the number of economically active persons in agri-
culture, elasticity is very low in all analysed countries except 
for Slovenia and Bulgaria (The explanation for this is that 
all countries had already significantly reduced the number of 
economically active persons in agriculture during the period 
1990–2000, during their economies restructuring process.). 
Agricultural production’s (both crops and livestock produc-
tion) elasticity calculated in relation to government expendi-
tures is also very low in all analysed countries (This can be 
explained as, currently individual expenditures programmes, 
which are the result of EU policies, are not encouraging the 
growth of production, and are more focused on restructuring 
the agricultural production and agricultural activities (Viaggi, 
Gomez y Paloma, Mishra, et al., 2013). They are more focused 
to support the multifunctional role of agriculture policy than to 
support the production growth. Also, the current government 
expenditures in individual EU countries are applied in rela-
tion to the EU’s WTO obligations (Swinbank, 1999), meaning 
that subsidies should not primarily stimulate production.). The 
area of agricultural and arable land also embodies low elastic-
ity – explained by the effort of the EU to protect agricultural 
land – despite activities trying to keep land in piece or to keep 
land out of the production process. It is quite interesting to 

Table 11 – Correlation between government agricultural expenditures value development and selected variables representing agricultural sector development 
in individual analysed countries (NMCs) in the period 2001–2011

 Correlation 
agricultural subsidy

Economically 
active persons 
in agriculture

Agricultural 
production

Crops 
production

Livestock 
production

Agricultural 
area Arable area Agricultural 

GDP Capital stock

Bulgaria –0.528 –0.380 –0.094 –0.516 –0.450 –0.474 –0.302 –0.890

Czech Republic –0.952 –0.504 –0.088 –0.895 –0.949 –0.941 0.077 –0.974

Estonia –0.721 0.713 0.566 0.697 0.500 –0.095 –0.079 –0.598

Hungary 0.873 0.468 0.060 0.805 0.857 0.837 –0.337 0.354

Latvia –0.479 0.737 0.846 0.508 0.761 0.748 0.440 0.827

Lithuania –0.630 0.579 0.098 0.834 –0.654 0.291 0.389 0.758

Poland –0.813 0.439 –0.158 0.703 –0.586 –0.520 0.593 0.894

Romania –0.535 0.070 –0.090 0.655 –0.823 –0.898 0.771 –0.322

Slovakia –0.953 –0.654 –0.243 –0.877 –0.775 –0.700 –0.248 –0.870

Slovenia –0.820 –0.638 –0.058 –0.742 –0.603 0.562 0.774 –0.978

MNCs –0.844 –0.099 –0.087 –0.012 –0.776 –0.670 0.833 0.631

Source: own calculations, 2013
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note the low elasticity of agricultural GDP and capital stock 
value in relation to government expenditures in all analysed 
countries. This means that government expenditures are not 
stimulating farmers to increase their investments, and that the 
majority of incomes from public sources are transformed into 
the usual cash-flow – these sources are used to cover produc-
tion costs and probably they are also transformed into farmers’ 
final profit. This is very interesting especially because of the 
value of government expenditures in individual NMCs related 
to agricultural sector activities according to the FAO repre-
sents almost 40% of the final agricultural production value.

The following Tables 15 and 16 summarise the impact 
of government expenditures on selected agricultural sector’s 
characteristics in the analysed group of countries. From the re-
sults it is evident that a high correlation exists between public 

support and agriculture in relation to the number of economi-
cally active persons in agriculture, agricultural and arable 
area, and agricultural sector GDP, and gross capital stock in 
agriculture. Total agricultural production at the general level is 
not really influenced by government support. The higher level 
of elasticity existing between the provided public sources and 
the agricultural sector is apparent in relation to the number 
of economically active persons in agriculture and agricultural 
GDP. The conducted functions reached the high determination 
index values especially in relation to the number of economi-
cally active persons in agriculture development, agricultural 
area development, and agricultural GDP development. 

Very interesting results are provided by the following Ta-
bles 17 and 18. Both tables provide information about mutual 
correlation and elasticity existing between agricultural (Table 

Table 12 – Correlation between government agricultural and environmental expenditures value development and selected variables representing agricultural 
sector development in individual analysed countries (NMCs) in the period 2001–2011

 Correlation 
agricultural and 
environmental 

subsidies

Economically 
active persons 
in agriculture

Agricultural 
production

Crops 
production

Livestock 
production

Agricultural 
area Arable area Agricultural 

GDP Capital stock

Bulgaria –0.7931 –0.0866 0.3515 –0.6296 –0.7371 –0.6172 –0.6015 –0.7844

Czech Republic –0.9878 –0.5175 –0.0818 –0.9313 –0.9865 –0.9832 0.1088 –0.9928

Estonia –0.6829 0.6504 0.5641 0.5947 0.5201 –0.1521 –0.2727 –0.7919

Hungary 0.6738 0.4592 0.1621 0.6215 0.8407 0.8431 –0.3060 –0.2996

Latvia –0.4790 0.7370 0.8459 0.5084 0.7611 0.7484 0.4398 0.8266

Lithuania –0.8673 0.5062 0.0208 0.8216 –0.3764 0.6515 0.6591 0.8700

Poland –0.8409 0.5323 –0.0356 0.6639 –0.5661 –0.5135 0.5139 0.8961

Romania –0.9114 –0.0387 –0.0941 0.2385 –0.9189 –0.8468 0.6941 –0.2757

Slovakia –0.9715 –0.6722 –0.2536 –0.8970 –0.7668 –0.6888 –0.2798 –0.8793

Slovenia –0.8694 –0.6743 –0.0859 –0.7653 –0.6727 0.4659 0.8525 –0.9486

MNCs –0.928 –0.080 –0.031 –0.194 –0.846 –0.727 0.788 0.648

Source: own calculations, 2013

Table 13 – The elasticity of selected variables representing agricultural sector in individual analysed countries (NMCs) in relation to one percent change of 
government agricultural expenditures value development in the analysed time period

Elasticity in 
relation to 

Agricultural 
subsidies

Economically 
active persons 
in agriculture

Agricultural 
production

Crops 
production

Livestock 
production

Agricultural 
area Arable area Agricultural 

GDP Capital stock

Bulgaria –0.2781 –0.1386 –0.0709 –0.2220 –0.0349 –0.0567 –0.0831 –0.3308

Czech Republic –0.1584 –0.0575 –0.0175 –0.0877 –0.0068 –0.0132 0.0285 –0.0574

Estonia –0.1438 0.1353 0.1573 0.1247 0.1236 –0.0337 –0.0049 –0.2572

Hungary 0.2259 0.1134 0.0407 0.1899 0.0774 0.0387 –0.1467 0.1196

Latvia –0.0602 0.1356 0.1627 0.1112 0.1061 0.1483 0.1046 0.0670

Lithuania –0.3200 0.1551 0.0352 0.2628 –0.0903 0.1339 0.1175 0.2050

Poland –0.1564 0.0294 –0.0273 0.0759 –0.0821 –0.0851 0.0854 0.0699

Romania –0.1857 0.0206 –0.0005 0.0482 –0.0380 –0.0351 0.2079 –0.0021

Slovakia –0.1489 –0.1044 –0.0576 –0.1551 –0.1328 –0.0247 –0.0355 –0.0937

Slovenia –0.8193 –0.1127 0.0064 –0.1704 –0.0663 0.0364 0.5557 –0.0692

MNCs –0.31439 –0.01038 –0.02017 –0.00079 –0.07317 –0.04977 0.255588 0.018501

Source: own calculations, 2013
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17) and environmental (Table 18) government expenditures 
per capita (person economically active in agriculture) on one 
side and agricultural production per capita (person economi-
cally active in agriculture) – both in relation to crops produc-
tion and livestock production on the other. On the basis of this 
data we can see that while at the general level the relationship 
between government expenditures and agricultural production 

was not proved, at the level of individual economically active 
persons in agriculture the relationship exists. Also it is pos-
sible to see that government expenditures are probably very 
important stimuli influencing individual farmer’s decisions 
related to the value of agricultural production – especially in 
relation to livestock production. Again it was confirmed that 
agricultural expenditures together with environment expendi-

Table 14 – The elasticity of selected variables representing agricultural sector in individual analysed countries (NMCs) in relation to one percent change of 
government agricultural and environmental expenditures value development in the analysed time period

Elasticity in relation 
to Agri+Envi 

subsidies

Economically 
active persons 
in agriculture

Agricultural 
production

Crops 
production

Livestock 
production

Agricultural 
area Arable area Agricultural 

GDP Capital stock

Bulgaria –0.4581 –0.0407 0.141159 –0.27261 –0.0577 –0.0693 –0.18401 –0.31485

Czech Republic –0.1682 –0.0600 –0.01704 –0.09283 –0.0072 –0.01403 0.032336 –0.06167

Estonia –0.1356 0.1267 0.161633 0.109473 0.1334 –0.04411 –0.03452 –0.3095

Hungary 0.3163 0.1913 0.112057 0.268219 0.1272 0.064736 –0.24603 –0.10529

Latvia –0.0602 0.1356 0.162745 0.111193 0.1061 0.148306 0.104648 0.066956

Lithuania –0.2757 0.0864 –0.00353 0.168853 –0.0359 0.164056 0.11221 0.166176

Poland –0.1998 0.0437 –0.00976 0.087852 –0.0959 –0.10178 0.091483 0.098158

Romania –0.3091 0.0076 –0.00835 0.027158 –0.0464 –0.038 0.219782 –0.00248

Slovakia –0.1646 –0.1175 –0.06676 –0.17278 –0.1424 –0.02646 –0.04108 –0.10617

Slovenia –0.9592 –0.1289 –0.00407 –0.19 –0.0793 0.034212 0.668259 –0.07782

MNCs –0.3303 –0.00853 –0.00767 –0.00947 –0.07515 –0.05065 0.23542 0.02102

Source: own calculations, 2013

Table 15 – The selected results analysing logarithmical regression between agricultural government expenditures and selected variables in the period 2001 – 
2011 (in constant USD prices) in NMCs (as a group of countries)

Agriculture government expenditures Elasticity/b Abs unit R2 Correlation Significance

Economically active persons in agriculture –0.314392 11.50695 0.71575 –0.84413 Yes

Agricultural production –0.010381 10.87075 0.007307 –0.09909 No

Crops production –0.020167 10.287 0.005936 –0.08736 No

Livestock production –0.000789 10.06757 0.000177 –0.01166 No

Agricultural area –0.073168 11.54292 0.674622 –0.77623 Yes

Arable land –0.049774 10.97967 0.535312 –0.66998 Yes

Agriculture, GDP 0.2555876 7.790406 0.758611 0.833399 Yes

Gross Capital Stock 0.0185006 11.88366 0.303383 0.631466 No

Source: own calculations, 2013

Table 16 – The selected results analysing logarithmical regression between agricultural and environment protection government expenditures and selected 
variables in the period 2001 – 2011 (in constant USD prices) in NMCs (as a group of countries)

Total agricultural and environment protection 
government expenditures Elasticity/b Abs unit R2 Correlation Significance

Economically active persons in agriculture –0.330303 11.83825 0.85027 –0.92771 Yes

Agricultural production –0.008531 10.85894 0.005311 –0.07968 No

Crops production –0.007675 10.1788 0.000925 –0.03071 No

Livestock production –0.009473 10.1512 0.027485 –0.19434 No

Agricultural area –0.075148 11.60351 0.765889 –0.8457 Yes

Arable land –0.050654 11.01642 0.596675 –0.72739 Yes

Agriculture, GDP 0.2354203 7.838181 0.692692 0.787853 Yes

Gross Capital Stock 0.02102 11.85003 0.331281 0.648239 No

Source: own calculations, 2013
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tures are correlated with agricultural production more than it 
is only in the case of pure agricultural government expendi-
tures. In general, total NMCs’ agricultural production is not 
directly driven by public money, but individual farmers’ pro-
duction is driven by public money support, though because 
the number of economically active persons in agriculture is 
constantly decreasing, the total growth of production is not 
fully compensated for by the growth of individual farmer’s 
production. If we take into consideration the reduction of the 
number of economically active persons in agriculture during 
the last two decades – we can see that NMCs’ agricultural 
production performance recorded a much lower level of re-
duction. Especially after the EU accession, individual NMCs 
were able to stabilise their agricultural sector and its produc-
tion performance, and some of them even strengthened their 

position not only within the European Union market, but also 
within the global market. In general, a high level of correla-
tion between production/cap and government expenditures/
cap was recorded in Bulgaria, the Czech Republic, Estonia, 
Latvia, Lithuania, Poland, Romania and Slovenia. The only 
exceptions in this case are Hungary and Slovakia. Similar re-
sults also appeared in relation to elasticity analysis. 

The results of the elasticity analysis conducted both for 
agricultural government expenditures and agricultural and en-
vironmental government expenditures (Tables 13, 14, 15 and 
16) provide similar results. From the Tables 14 and 16 it is 
even visible that agricultural sectors and their characteristics 
in individual analysed countries are more sensitive in rela-
tion to agricultural and environmental expenditures calculated 
together. However in this case it should be emphasised that 

Table 17 – The selected results analysing relationship between agricultural government expenditures and agricultural production in the period 2001 – 2011 
(in constant USD prices) in individual NMCs 

Agricultural government 
expenditures/cap

Agricultural production/person 
economically active in agriculture 

active in agriculture

Crops production/person economically 
active in agriculture active in 

agriculture

Livestock production/person 
economically active in agriculture 

active in agriculture

Correlation Elasticity Correlation Elasticity Correlation Elasticity

Bulgaria 0.59608 0.22978 0.57662 0.30096 0.54793 0.13707

Czech Republic 0.75660 0.08845 0.65159 0.12337 0.90652 0.06201

Estonia 0.79792 0.25944 0.75537 0.27544 0.76636 0.25182

Hungary –0.49905 –0.12656 –0.44774 –0.20603 –0.36182 –0.04380

Latvia 0.69190 0.19842 0.81651 0.21893 0.54360 0.17991

Lithuania 0.81474 0.42008 0.62838 0.33311 0.87412 0.49972

Poland 0.82358 0.16986 0.61763 0.12026 0.84630 0.21063

Romania 0.53180 0.20699 0.39370 0.19308 0.73485 0.22445

Slovakia 0.26654 0.03782 0.35060 0.07772 –0.21694 –0.00553

Slovenia 0.93039 0.44129 0.90306 0.50567 0.93515 0.40956

MNCs 0.84637 0.24787 0.69897 0.24472 0.92924 0.25089

Source: own calculations, 2013

Table 18 – The selected results analysing relationship between agricultural and environment protection government expenditures and agricultural production 
in the period 2001 – 2011 (in constant USD prices) in individual NMCs 

Agricultural and 
environment protection 

expenditures/cap

Agricultural production/person 
economically active in agriculture 

active in agriculture

Crops production/person economically 
active in agriculture active in 

agriculture

Livestock production/person 
economically active in agriculture 

active in agriculture

Correlation Elasticity Correlation Elasticity Correlation Elasticity

Bulgaria 0.88360 0.32508 0.88216 0.43708 0.73973 0.17905

Czech Republic 0.78298 0.09317 0.67847 0.13010 0.92921 0.06501

Estonia 0.74357 0.25012 0.73284 0.27617 0.69784 0.23731

Hungary –0.07369 –0.03835 –0.04111 –0.05325 –0.17615 –0.03716

Latvia 0.69190 0.19842 0.81651 0.21893 0.54360 0.17991

Lithuania 0.87049 0.29624 0.67455 0.23102 0.93073 0.35651

Poland 0.87360 0.21378 0.71038 0.16609 0.86079 0.25324

Romania 0.86305 0.25167 0.75079 0.24299 0.96162 0.26155

Slovakia 0.26926 0.03951 0.35639 0.08216 –0.22451 –0.00696

Slovenia 0.95183 0.46524 0.92358 0.52940 0.95690 0.43345

MNCs 0.90733 0.24944 0.77324 0.25211 0.96297 0.24670

Source: own calculations, 2013
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agricultural production – both crops production and livestock 
production – is much more sensitive in relation to govern-
ment expenditures, if the correlation and elasticity analyses 
are conducted at the per capita level. This means that gov-
ernment expenditures are not so important for the agricultural 
production at the level of whole agricultural system, but they 
are very important for individual farmers making their busi-
ness in agriculture. Finally it is possible to say that because 
of the growth of individual farmer’s performance, stimulated 
by government expenditures, we can record stabilisation of 
agricultural production in the analysed regions, and in some 
countries (e.g. Poland) we can even see significant growth of 
production value performance. 

Conclusion

The agricultural sector has significantly changed its struc-
ture and position within the national economy of individual 
new EU member states during the last two decades. During 
the analysed time period, individual selected countries have 
reduced their agricultural sector, and also reduced the value of 
agricultural sector performance. Despite a significant reduc-
tion of the agricultural sector in many analysed countries, it 
can be said that each country became more efficient in relation 
to the agricultural sector performance. Individual countries’ 
agricultural sector size (area of agricultural land, number of 
economically active people, and the share in national GDP 
etc.) and performance (output) development are closely re-
lated to government expenditures going to agriculture. 

Both the agricultural sector structure and also the agri-
cultural sector production performance are closely related to 
available government subsidies devoted to both agricultural 
and environmental programs. Government subsidies are more 
related to the development of agricultural sector’s size (the 
number of people working in agriculture, agricultural area, the 
number of animals etc.) and structure (plant vs. animal pro-
duction). If we take into consideration the main objective of 
this paper (being to identify the relationship between govern-
ment expenditures for agricultural purposes on one side and 
agrarian sector’s development and performance in individual 
analysed countries on the other), we can say the following: 

With respect to government expenditures, the total nomi-
nal value of expenditures for agricultural and environmental 
purposes in all NMCs increased during the monitored time pe-
riod from ca 8.3bn. USD to ca 23bn. USD. In the same period, 
inter-annual growth rate of NMCs’ government expenditures 
into agriculture reached 9.3%, and in the case of expenditures 
for environmental protection the inter-annual growth rate 
reached 12.3%. Government expenditures are a very impor-
tant part of agricultural sector development. The most impres-
sive growth of agricultural sector support was recorded in the 
case of: Romania, the Czech Republic, Bulgaria, Slovakia and 
Lithuania. In general, the value of government expenditures 
related to the agricultural sector or environment protection in 
all NMCs, virtually doubled, the only exception being Hun-
gary. The highest level of correlation between government ex-

penditures and selected agricultural sector’s characteristics in 
NMCs can be seen in the case of the number of economically 
active persons in agriculture development, agricultural area 
development and agricultural GDP and capital stock value 
development. The agricultural sector in individual NMCs is 
sensitive to changes in government expenditures especially in 
relation to the number of economically active persons in agri-
culture, and agricultural GDP development.

A very interesting part of the paper is devoted to correlation 
and elasticity analyses conducted at the per capita level. This 
analysis is especially focused on the sensitivity of agricultural 
production – both crops and livestock production – on changes 
in total value of government expenditures. The results of these 
analyses proved the existence of a significant relationship be-
tween individual countries’ production performance value and 
government expenditures value development. It was proved 
that, while at a general level there is no significant relationship 
between production on one side and government expenditures, 
at the individual farmers’ level a significant relationship exists. 
It was also proved in general that much higher correlations and 
also elasticities exist between government expenditures devel-
opment on one side and livestock production on the other, than 
in relation to crops production. Crops production in this case 
is more independent. A much higher level of independency in 
this case is given by the fact that crops production is not as 
money-demanding as in the case of livestock production. Also, 
currently in crops production, a much higher level of profit-
ability exists in comparison with livestock production. 

At the end we can say in general that government expendi-
tures value connected with agricultural sector development in 
individual analysed countries is constantly increasing. In the 
period 2001–2011 all analysed countries except for Hungary 
increased government expenditures value both in relation to 
the total value development and also in relation to the per cap-
ita (the number of economically active persons in agriculture) 
expression. It is, however, necessary to highlight that the main 
aim of public or government expenditures in the European 
Union (including all analysed countries) is not to stimulate 
the effectiveness of the agricultural sector, but to support and 
develop the multifunctional role of the agricultural sector – 
the main aim of provided public support is the maximisation 
of public utility.

At the end of this paper it can be said that government 
expenditures are a crucial part of individual countries’ agri-
cultural sector development. However, government agricul-
tural expenditure is currently a very hot topic; its character 
and value are discussed not only within the European Union, 
but also at the global level (e.g. WTO etc.). The European 
Union – including its NMCs – will have to make a crucial 
decision about the form, structure and value development of 
government agricultural expenditures. It is necessary to make 
a decision whether public sources will be concentrated more 
on the support of the multifunctional role of agriculture within 
the European Union, or whether the available sources will be 
concentrated on improvements to the European agricultural 
sector and its products’ competitiveness in relation to the 
world market.
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1. Introduction

The national valuation practice relies mainly on real estate as-
sessment. The appliable methods are legally regulated. How-
ever, the chosen methods in the case of specific matters differ 
due to either the loaners or the appraisers. Automated valu-
ation methods started to spread in the 1960s and 70s in the 
USA (Márkus and Rábai, 2005), mainly as a result of the mass 
marketing of residential properties. Although the method is up 
to the international standards (see RICS, 2013), it has not been 
applied in Hungary, except for some professional tests. One of 
the major problems in Hungarian loaning practice is that due 
to the depreciation of real estates, a significant lack of funds 
occurred, which is often compensated by additional loan re-
covery securities. However, in many cases, there are simply 
no chargeable real estates and thus other assets are involved.

If appropriately registered and identified, the livestock – 
registered in the category of fixed assets in the books may 
solve the above mentioned problems in the short run. How-
ever, the necessary methods are needed to be worked out. The 
aim of this paper is to summarise the methodological elements 
of the loan recovery valuation for livestock, which may be 
useful for financial institutions, creditors and farming organi-
sations as well.

There are many applied methods in international practices 
(Johns, 2013; Brown and Horne, 1994; Orr, Blawt and Mc-
Cartney, 2004), while in Hungary only methods calculating 

breed value are applied. Other method to set economic value 
serving as mortgage lending value (as credit security) is not 
known. The authors are presenting a professional method that 
is in harmony with all EU valuation principles and guidelines 
(see Basel II. Agreement – Capital Requirements Directive, 
2006/48/EC, in EVS 2012) and may be applied to set the value 
of loan security. 

The requirements of assessments made to set the value of 
loan security are registered in an integrated set of rules and 
regulations. The European Group of Valuer’s Associations 
(TEGoVA) in Europe published European Valuation Standards 
(EVS) in 2003. Some other improved versions are EVS 2009 
and 2012. Royal Institution of Chartered Surveyors (RICS) 
regularly publishes internationally accepted issues (Red Book 
2012). These determine the professional and methodological 
basis of valuation. The Uniform Standards of Professional Ap-
praisal Practice (USPAP, 2012) fixes the relevant rules and 
regulations in the USA. As for Hungarian practice, both EVS 
and RICS are generally accepted. 

2. Methodological Basis of the Valuation Model
The livestock as tool of loan security (mortgage) needs to be 
regarded by the stock, for example its changes in quantity and 
quality should be followed and concerned at the time of the 
inspection and in the process of loaning. In order to do so, 
the most important factor is to register the identifying docu-
ments and the necessary inventories. After that, with the help 
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of the appropriate method, the appraisal of the circumstances 
conserving the condition of the livestock (farming, feeding, 
technology, reproduction) needs to be done. This is followed 
by the calculation of economic value, risk analysis and the 
calculation of the final mortgage value. Thus, automated ap-
praisal is the logical system based calculation process con-
nected with a special database. In the process of appraisal the 
different features affecting the final value (CrV) are included 
in modules. 
The appraisal method consists of the following modules: da-
tabase, technological appraisal module, economic appraisal 
module, final value calculation (loan to value and risk analy-
sis) module. 

2.1. Database Module

Database involves the following features: 
–	 Farm identification data: name of farm, topographical 

lot number, address, herds registration number, pro-
duction control identification number, farm registration 
number, livestock keeping sta-
tion registration number, name, 
address, other data of operating 
company/entrepreneur, data of 
contact person and people in 
charge, management operation 
system, breeding organization 
membership.

–	 Livestock registration data: 
inventory (based on unique 
registration ENAR), certifi-
cate of origin of animal, list 
of assets, milking control data 
(AT Ltd), control documents 
of breeding process by offices 
(Central Agricultural Office 
– Directorate of Food Chain-
security and Animal Health).

3. Results and Discussions

3.1. Valuation Module 
of Technological Elements

In this module (see Appendix) direct 
end indirect technological elements are 
appraised that affect the value of live-
stock or reflect the result of the applied 
method.

–	 Reproduction features (RBI): 
As it presented in Table 1, ap-
praised by applying 15 inde-
pendent variables from service 

period, ratio of reproduction, calving interval, etc. 
(noted: A-L and O, P) and 3 dependent variables as: 
culling age (M), culling rate (N), production lifetime 
(R). Regarding reproduction, compared to other pro-
fessional standards, the rate of correction is between 
–2 and 2% per analysed factor (Table 2). Referring 
guidelines are based on Csáki (2005). In the last line 
of the calculation all corrections with + and – signs are 
summarised – in our example (Table 2) is -14%.

–	 Appraisal based on animal health indicators (AHI): in 
accordance with correctional value based on mortal-
ity rate and disease-free periods (brucellosis, leucosis, 
TBC etc.) In the last line of the calculation all correc-
tions with + and – signs are summarised (Table 3).

–	 Appraisal based on breeding and housing technology 
(BHI): Based on farm inspection, the appraiser can ap-
ply +/- 1% of correction (conformance of buildings, 
equipment, keeping conditions, quality assurance, etc.) 
(Table 4). In the last line of the calculation all correc-
tions with + and – signs are summarised.

Table 1. The Reproduction Features of a Given Livestock

Source: Own data and calculation

The main modules of the appraising model:

Table 2. Appraising Module of Reproduction Features

Source: Own data and calculation based on data from Csáki (2005)
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–	 Appraisal based on livestock 
administration and inventory 
(IAI): +/- 1% of correction is 
applied regarding the following 
features: breeding organization 
membership, monitorability of 
administration, management 
operation system, its modernity, 
livestock insurance, personal/
professional competencies (Ta-
ble 5). This part of the module 
is the most subjective. However, 
since the rate of correction is 
low (1%), the objective apprais-
al is not significantly affected.

The total correction index (TCI) 
means the summing up of the above 
mentioned corrections affecting the fi-
nal market value, in our example on the 
basis of Tables 2 to 5 that is:

RBI% + AHI% + BHI% + IAI% = TCI% 
–14% + 3% + 1% + 4% = –6%

3.2. The Module  
of Economic Valuation 
of the Breeding Stock

Concerning economic value, profitabil-
ity and income generation capacity is 
of crucial importance, this module con-
sists of more sub-modules, and each 
can be appreciated separately:

a) Sub-module: income generation 
capacity (yield value)

In this case, either national average or 
the given farm data can be applied. This 
module can be explained in two ways 
(in this case we used only national 
data): 

i.	 Based on the annual lactation 
(1iter/animal/year) regarding 
the data of potential income 
generation of the main product 
issued by Agricultural Research 
Institute (AKI, in: Béládi and 
Kertész, 2011). In the module the potential income of 
the whole stock is calculated based on the subtraction 
of the average sale price and cost price (HUF/l) using 
the data of 3-5 years (Table 6). The calculation for-
mula for yield (income) value (YV1) of the livestock 
is the following:

YV1 =  Qa lact × Is × La × Na

where: 
Qa lact – average milk production (l) /cow/ lactation period; 
Is – specific income (HUF/l); 
La – average number of lactation in herd during production 
period / cow;
Na – average number of cows;
in our example for the whole livestock that is:

YV1 = 7605 × 8,89 × 2,3 × 690 = 107.344.000 HUF  
(rounded value)

Table 3. Appraising Module of Animal Health Indicators

Source: Own data and calculation

Table 4. Appraising Module of Breeding and Housing Technology Indicators

Source: Own data and calculation

Table 5. Appraising Module of Administration and Inventory Control Indicators

Source: Own data and calculation

Table 6. Economic Valuation Module – Sub-module of Profitability 1. 

Source: Own calculation based on data from AKI (2011)
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i.i.	Also based on the data of test operation Farm Accoun-
tancy Data Network (FADN). Here the income of the 
whole farm is calculated, but other income sources 
(by-product, calf, culled cows) are also included in 
Table 7).

The calculation formula for yield (income) value (YV2) of the 
livestock in this case is:

	 YV2 = If × La × Na� where: 

If – specific farm income (HUF/cow); La – average number of 
lactation in herd during production period / cow; Na – average 
number of cows;
accordingly:

YV2 = 157.807 × 2,3 × 690 = 250.440.000 HUF 
(rounded value)

It is very important to note that in the case of Holstein stock, 
due to the short production period (2-3 years), calculation of 
discounted value and deflation with consumer price index is 
not necessary. The value calculated from the farm income is 
close to the actual (cumulated, not calculated with capital-
ization) credit security (assessed) value (i.e. the rate of net 
income of the farm within a production period), but ignores 
market value and breeding value, so we advise its use only for 
control scope or concerning it with lower weight ratio in the 
final market value (as in the present case).

b) Sub-module: based on accountancy 
(book) value appraisal 

We can get to know the gross purchase 
price, recorded depreciation and the ac-
tual net value of each animal. The mod-
ule recognizes the average individual 
value as well (Table 8). 

BVnetcow = Gross (purchase) value – 
Depreciation
In example the average of specific val-
ue for a cow (farm data) is:

390.065 HUF/cow – 119.653 HUF/
cow = 270.412 HUF/cow 

and for the whole herd:

BVnet = 270.412 HUF/cow × 690 
cows = 186.584.000 HUF 

(rounded)

�Within a given period, based on inven-
tory data and registered depreciation, 
the value in the books reflects the ac-
tual (net) value of the livestock (BVnet). 
However, note that when taking only 
the inventory into consideration to set 
the collateral value (CrV), the sum 
must be corrected by the technological 
correction index.

Thus the value of heifers can be calculate as the number of 
them multiplied with the value reported by Breeding Associa-
tion (detailed in Table 8):

CrV = BVnet × (100% – TCI%)

c) Sub-module: based on breeding value

The breeding organization (in this case Hungarian Holstein 
Association*) has data on the actual market value of breeding 
stock replacement and cows in the first year lactation. Both 
can be set in the database. Value of the breeding heifer stock 

Figure 1. The change of breed value of an animal during the production 
lifetime

Source: own calculation, based on farm data
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Table 7. Economic Valuation Module – Sub-module of Profitability 2.

Source: Own calculation based on data from AKI (2011)

Table 8. Economic Valuation Module – Sub-module Based on Inventory 

Note: * Farm data; ** data from breeding association

Table 9. Economic Valuation Module – Sub-module of Breeding and Slaughter Value

Note: A data from breeding association; B average of A and B; C market data from slaughterhouse
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depends on lactation (higher lactation potential means higher 
value). In this method breeding value is somewhat similar to 
’replacement cost’ in the case of real estates (Table 9).
According to the data of the organization, individual (specific) 
value decreases sharply by the end of the first lactation. How-
ever, in the following period (illustrated in Figure 1) the rate 
of decline is slower. By the end of the breeding period, indi-
vidual value equals with the slaughter value.

The Figure 1 also shows that even in the case of high 
breeding value, by the end of an average production period, 
the rate of depreciation may be as high as 70%. Thus, breed-
ing value is admissible only in the early phase of the breeding 
period; otherwise, other factors should be taken into consider-
ation, such as the registered value in the inventory.

Depreciation of specific breeding value (per head) can be 
represented graphically with trend function (R2 = 0,9587), 
which equation in our case is:

y = –130209Ln(x) + 631815

Breeding value of the whole stock can be calculated from 
the per head breeding value. Specific (per head) breeding val-
ue is the average of the monthly value during the period from 
calving (cca. 25 months) to disposal (52 months in present 
case).

VSBr n
vsbn

i ir=1
=

where:
sbrvi – specific monthly breeding value, n – month’s spent 

in the production period 
Breeding value of the whole stock can be calculated from 

the average specific breeding value and the average stock size. 
I.e., based on the data of the presented farm:

VSBr  × N = 248.125 HUF/cow × 690 cows = 171.206.000 HUF

d) Sub-module: appraisal based on slaughter- 
and breeding value

Value of the stock at the time of culling is the same as the 
slaughter value calculated as the multiplication of individual 
weight and market purchase price. Since culling and replace-
ment are necessary in continuous production, three categories 
are determined in livestock structure. In this module in the 
case of stagnant population 1/3 of the stock is at the begin-
ning, 1/3 is at the medium stage and 1/3 is at the final stage of 
production. In the module, the value of the first category is the 
highest (marked as “cow in first lactation”) the third category 
is at slaughter value, while the second is at the average value 
of the other two. The total value of the whole stock can be 
calculated by adding up the value of all the three categories.

Including both breeding and slaughter value in the first 
phase of production is necessary because in the case of these 
cows, production potency is higher, and it is crucial from the 
economic view. In the case of cows in the productive period, 
breeding value is the average of the two opposite categories, 
while during the disposal period, breeding value is irrelevant, 
only slaughter value is taken into consideration. This method 
gives way to represent a market view as well (Table 9).

3.3. Module of Calculating Market Value

When calculating the market value, the aim of the appraisal 
or the expectations of the Client can be of crucial importance. 
Based on some foreign examples, it can be investment value, 
leasing and credit recovery value or other economic aims. In 
this module, either of them can be regarded by weighing the 
appropriate value. However, when the aim of appraisal is cred-
it security, all sub-modules a2, b, c and d are recommended 
to use with adequate weights, except for a1 which is recom-
mended only for monitoring. In our example the market value 
of cow stock in production can set up by the following mode:

VALUE CATEGORIES thousand HUF WEIGHT

Yield (income based) value 2. 250 440 10%

Book value 186 584 20%

Breed value 171 206 30%

Slaughter- and breed value 152 231 40%
Weighted average (economic) value 
of the whole herd 174 615 100%

So as to set the final market value, it is necessary to add the 
value of heifer stock (bred within farm, for cow replacement) 
at market price or book value (see Table 8.), usually there is 
minor difference between the two. The sum of the two figures 
gives the value of the whole stock that now can be concerned 
as market value, and must be corrected with the module based 
on technological elements (see part 2.2.2.), and the result of 
this can give the final market value.
Value of the cow herd (see above) 174 615 th HUF

The (market) value of heifers (see part 2.2.3.) 62 715 th HUF

Total breed stock value with heifers 237 330 th HUF

Correction indices (see part 2.2.2.) –6%

The value of correction –14 240 th HUF

Final market value of the whole livestock (MVl) 223 090 th HUF

3.4. The Module of Risk Analysis  
and Credit Recovery (mortgage) Valuation:

The primary focus of this section is the risk of forced sale, 
which can be determined on the basis of earlier experience, list 
of professional publications, or appraisal. During risk analysis 
we have the chance to examine different scenarios, based on 
the guidelines of short-term sale, i.e. optimistic, pessimistic 
and realistic versions. In the case of real estates we usually 
calculate with 50-70% of the market price as allows fast sell-
ing during a short period of time. Without further research, we 
assume 35% as a realistic rate (rR » 35%) and assumes actual 
sale within 1-3 months.

Based on the above mentioned calculation, assuming that 
we have the required data and the database is professionally 
acceptable, the mortgage (credit recovery or collateral) value 
(CrV) of a stock of 690 cows, according to the model is:

CrV = MVl × (100% – rR) =
223.090 × (100% – 35%) = 145.000 thousand HUF 

(rounded value)
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4. Conclusion, Proposal:

The above mentioned model can be applied in the case of a 
great number of appraisals. The basis of the model is Excel, 
which can give way to automated valuation, in case of having 
the required database.
The results may be most useful for loaning institutes, howev-
er, it may be profitable on the producers’ side as well. For the 
loaners, it may be useful to introduce new financial patterns, 
as seen abroad.
Another important and basic condition of the assessment is 
that the appraisers should be professionally prepared to follow 
the given guidelines and monitor and check the acceptability 
of the given documents. 
The third condition is that there should be continuous and 
balanced communication between loaners, producers and ap-
praisers.
Acknowledgement: *Special thanks to László Bognár, execu-
tive manager of Holstein-freeze Breeders’ Association, and 
István Sztakó, chief engineer of the Association for their pro-
fessional help.
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1.Introduction

The Police’s cooperating rural partners were formed as a 
result of self-organization. From among them, the auxiliary 
police assist in taking local public security measures. Local 
authorities may employ agricultural rangers. In hunting 
areas, game-keepers may provide protection for animals 
and their habitat. The authority of fishery may employ fish 
keepers to preserve stock and habitat. The nature reservation 
authorities hire environmental wardens to protect the natural 
and archaeological heritage. 

The Police have included the cooperation with the above 
fields, as a new task, into their change management program. 
A special body of administration, the police force is not only an 
authority, but also a service provider, which requires two types 

of management systems. Both Hungarian police traditions and 
new EU regulations necessitate a continual reform of the police. 
The reform involves changes in organizational culture and qual-
itative changes in the tasks and responsibilities. These modifica-
tions are supposed to induce qualitative changes in the activities, 
way of thinking and functions of management as well as in the 
services provided by the police. The leaders of the police should 
possess special skills and abilities, in addition to general man-
agement competences. Police leaders should utilize these skills 
in order to make the work of the organization more efficient.

I have been a professional member of the police force of 
Hungary since 1993. I serve in a county on the state border, so 
I have an insight into the management methods used in these 
areas. This essay focuses on police work, its management and 
the possibilities of organization development.

An Examination  
of the Organizational Culture  

at the Policing
Edit Elekes

„Károly Ihrig” Doctoral School in Management and Organization, University of Debrecen 
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Abstract: The subject of this thesis is presentation of the examination related to the organizational culture of the Police, the special law 
enforcement body which guarantees internal order and public security. The police, at the same time, as armed law enforcement body ensure 
the order of the economy and its legal security. Security is not only important for the citizens and social organizations, but also for the profit 
and non-profit organizations.
The Police carry out official work, but also provide services that presuppose two types of contact system and modes of 
management. There were a number of changes in the body of the Police over the past two decades (e.g. accession to the EU, 
accession to the Schengen area, integration of  the Police and the Border Guards, outsourcing certain activities, regionalization 
of sponsorship activities), in which I have taken part as a manager of the developmental programs. These changes have not only 
affected the police organization and the approach of the employees, but also the organizational culture. 
The changes cannot be considered as closed: the Ministry of Interior, governing the Police, takes decisions on organizational 
changes, but also the managers at the Police play an important role in this process. 
Under „change” I do not necessarily understand a change in the structure, but also a change in the organizational culture to 
create support for the reform process, and the option to co-ordinate the diverse structures. 
The changes have obviously affected the thinking of the managers and the employees, as well as their relationship to the organization. The 
official duties, including the detection of the crimes (including agricultural and economic crimes), cannot be performed without the day-to-
day cooperation with the bodies of the civil law enforcement, through which the Police may increase the effectiveness of detection of such 
crimes and thus the citizens’ subjective feeling of security. Therefore, the present thesis aims at the examination of the Police’s organizational 
culture and its management methods. 
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1 An organization is comprised by human individuals and assets. The assets are created and operated consciously and purposefully. Coordinated activity takes 
place in the organization, when the individuals or a group of them toil together in order to achieve a common goal.
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2. The concept of organization 
and organizational culture

An organization is an open system as part which two or 
more people work together in order to attain a common goal.1 
(Antal – Gébler, 2006) 

They are open because they have a macro- and a micro-en-
vironment2 , and the changes in these environments affect the 
work of the organization. The organization’s environment is 
shown in Figure 1. An organization functions properly when 
changes in the environment will not induce irreversible or un-
manageable changes in the work of the organization, that is, 
the organization is capable of exerting effective crisis man-
agement activities. 

Organizations are created for a specific purpose and they 
consist of parts that are linked together according to a specific 
logic. There is interaction between the indivual elements and 
between the specific elements and the whole, while the ele-
ments preserve their individuality.

From the aspect of proprietorship, organizations are divid-
ed into categories: public and private, non-profit and for-profit 
organizations. The non-profit organizations in public service 
tend to be in a monopolistic situation, they are owned by the 
community and they are supposed to serve public benefit, and 
their primary objective is not generating profit. Private organi-
zations are in a different situation: as their owners are inter-
ested in generating the largest possible profit, the situation of 
such organizations is determined by the market. They must re-
act promptly to the changes in the environment.

Organizational culture is in essence a cohesive force con-
taining visible and intangible elements that determine the 
identity of the members of a company and help them in identi-
fying with the corporate goals (Berde et.al., 2004). 

Management theory is a relatively new discipline, so it 
is not yet possible to draw far-reaching conclusions from its 
present state. 

The organizational culture became the focus of researches 
in the 1980s, when the entirety of the management style of 
the company and the customs of corporate life within a spe-
cific enterprise were defined. Within this concept, the effects 
of the different cultural backgrounds of the members of the 
community on the whole of the organization have been wide-
ly analysed. In other words: is it really necessary to create a 
standard organizational culture (The identification of a given 
organization is visible through the outer sigs such as the strict 
dress code and traditional company meetings in the case of 
large corporations). The research findings suggest that large 
corporations always make efforts to create a uniform culture. 
The results also suggest that a minimum of ten years is neces-
sary for creating a company culture, and the management of 
the company often manages the enterprise through and with 
the help of the continual development of the organizational 
culture.

Organizational culture is therefore the entirety of shared 
values and norms, an unwritten behaviour code of the organi-
zation, manifested in the behaviour, attitude and reactions of 
the members of the organization concerned (Bakacsi, 2006).

The manifestations of the organizational culture:
–	 Through a sense of belonging, it creates an organiza-

tional identity and supports  strategic goals;
–	 It reduces costs invested in human resources;
–	 It has an effect on the attitude of the members of the 

organization, thus promoting high quality work;
–	 Employer satisfaction is noticeable to partners, too–re-

flecting the individuality and discernibility of the com-
pany;

–	 It requires the regular development of the skills and 
competences of the management through regular train-
ing programmes;

–	 In this way, it is possible to manage changes more eas-
ily and smoothly.

2.1. Interrelations between the Organization  
and its Organizational Culture

The effective work of an organization is influenced by a 
number of factors, especially the organizational culture and 
its components. 

McKinsey’s 7S model shows the place of organizational 
culture in the system of management (see Figure 2) (Bara-
konyi, 2002).

The seven basic dimensions of management, according to 
the figure above, are the following:

–	 Shared values: the rules and norms accepted by the em-
ployees. It is the duty of everyone to keep to the rules 
and bylaws of the organization.

2 Micro-environment: the direct environment of an enterprise, which the enterprise is able to influence. It determines the presence of the organization in the 
market. The macro-environment of the enterprise is a broader social context, affecting all the factors of the micro-environment, and the enterprise is unable to 
influence it. The organization may be pro-active, adaptive or tolerant to the changes in the environment.

Figure 1. The organization and its environment 
(Based upon András Bauer [2006])
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–	 Staff: all the employees of the organization.
–	 Skills: the professional competences and performance 

of the organization as a whole and those of its employ-
ees.

–	 Style: the behaviour of the management.
–	 Systems: the frameworks of operative and develop-

ment activities within the organization.
–	 Organization (Structure): the organizational scheme of 

the distribution of work, including the regulations re-
lated to authorizations and responsibilities.

Strategy: it is aimed at obtaining a competitive edge and 
it improves the market positions of the organization. 
It provides orientation for the future and includes the 
mission and objectives of the organization.

These dimensions include the tangible, so-called hard ele-
ments, such as the organization, the structure and the systems. 
The other four elements (staff, skills, style and shared values) 
are less palpable, they are the so-called soft components, all 
linked to the human resources. The soft dimensions together 
constitute the organizational culture. It is only possible to 
develop the organizational culture together with the develop-
ment of the hard components.

3. The organization of the police force, 
management and organizational culture

The tasks of the police have stable parts and there are 
tasks which are constantly modified, which are performed in 
accordance with other provisions of law. Therefore upholding 
the law and order, providing public safety, crime prevention 
and criminal prosecution, as well as the state administrative 
and policing tasks are considered as their stable duties, while 
guarding the state borders and upholding law and order along 
the borders were added to the task of the police after the Police 
and the Frontier Guard have been integrated. 

The head of the police is the Minister for the Interior, who 
is authorised to issue decrees and regulations in connection 

with the work and organization of the police force. The organ-
izational units of the police force are arranged in accordance 
with the relevant enclosures of the Police Act (Metropolitan 
Police, regional and local police headquarters, border police 
stations). These units are divided into professional and func-
tional divisions. I do not wish to deal with these in detail, as 
the legal regulations referred to above contain all the neces-
sary information.

When modernizing the organization, it is to be noted that 
the various special services (criminal departments, polic-
ing, controlling, human resources management, and various 
offices) cannot be simply closed down or terminated. It is, 
however, possible to re-arrange the work load, to merge or re-
organize various departments as dictated by changes in their 
performance or in the environment and its efficiency can be 
increased by new types of cooperations. 

The various police tasks require different special skills and 
expertise. Efficient crime fighting and crime prevention are un-
imaginable without a good knowledge of local circumstances, 
a good theoretical and practical knowledge of criminal law and 
the rules of a criminal procedure. Upholding law and order in 
public places, policing work, the prevention and investigation 
of trespassing the laws make it necessary for the police staff to 
be familiar with the relevant laws, regulations. They are also 
supposed to have a high culture of police work. It is possi-
ble that the defence of constitutional order requires the police 
force to appear in troop strength, in which case they are sup-
posed to have military expertise and routine.

The first projects of the extension of the Police’s duty have 
been motivated by the accession to Shengen. 

Hungary, and within that, Szabolcs-Szatmár-Bereg coun-
ty, is the eastern gateway to Europe. Hungary’s joining the 
Schengen Zone posed new tasks to the police force; new types 
of crime appeared, new analytical methods are necessary now, 
and a more efficient monitoring of migration far away from 
the state borders is required today. 

It is only possible to set up a list of priorities of the tasks 
of the police force with taking into consideration the location 
of the police station, its special geo-political situation and the 
social and economic environment. The order of priorities in a 
border county is different from those in one far from the bor-
der. At the same time, the attitude of the police staff to special 
tasks is rather subjective, as it is indicated by the findings of 
the survey presented in this essay.  

The police force is not isolated from the rest of the soci-
ety. In upholding law and public order and crime prevention, 
the police force closely cooperates with other law enforce-
ment bodies, public authorities, NGOs and the general pub-
lic. The general standards of this cooperation determine how 
”citizen-friendly” the police are. In order to fight international 
crime, the police cooperate with international crime fighting 
organizations (EUROPOL, INTERPOL) in the framework of 
relevant contracts and treaties. 

The police are performing their tasks in a dynamically 
changing macro- and micro-environment, so they are sup-
posed to continually adapt to the changes in the domestic and 
European Union environment and new expectations. The po-

Figure 2. The place of organizational culture in the organization  
(Based upon Peters [1982])
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lice force is therefore supposed to have a medium- and a long-
term strategy that ensure their effective work. It is, however, 
not enough for the police to adapt to changes in their environ-
ment and new social expectations as a result, it is sometimes 
necessary for the entire force to renew, which can only be 
achieved with a conscious change management activity. 

3.1. The Place and Role  
of Management in the Work of the Organization 
of the Police Force 

Any kind of organization requires a leader. The larger an 
organization is, the more complicated its system of manage-
ment is. The leaders manage the work of the organization, de-
velop a strategy and make decisions. Leading an organization 
is a serious task that requires considerable effort from those 
doing it. Various elements of this work can be acquired, but 
there are certain characteristic features and competences that 
are indispensable. Being a good leader is not easy. It is the 
task of the management to make the best use of the human 
resources available and to make sure that the organizational 
goals are attained. The leadership also has an integrative role, 
with the focus of shaping the human being–organization rela-
tionship in its focus. 

For constraints of space, I do not wish to deal with the 
precise definitions and development of leadership theory as I 
did so in my previous work (Elekes, 2011).

As the police force is an organization similar to the mili-
tary, we find a single-person leadership system. The style of 
management depends on the influences of the environment, 
social expectations and last, but not least, the human charac-
teristic features and personal skills of the leader. The leader-
ship of the police force is primarily autocratic, but there are 
some democratic features are also mingled into it, as the police 
force is now a servicing organization. The latter include that 
involvement of the employees and the increasing cooperation 
of the various branches and divisions of the force (crime fight-
ing, policing) and the efforts aimed at surveying the demands 
of the ”customers”. 

Even the ancient Greeks recognized that ideal leaders had 
to be carefully selected and trained. The first step in the train-
ing process was the acquisition of practical skills, behavioural 
patterns and analytical abilities. Then followed the theoretical 
training and the acquisition of creative skills. All these factors 
together determined the processes of selection and training 
(Láczay, 2008). I believe that all these factors are still neces-
sary in law enforcement today. A leader detached from practi-
cal work, far away in a closed office, will hardly be able to 
make good decisions. Being familiar with the laws and legal 
regulations is in itself not sufficient for a decision maker. A 
good police leader needs to actively participate in crime fight-
ing, because this is the only way (s)he will be able to become 
a good manager, and live together with the organization. Only 
such police leaders will be able to make good decisions. 

Management functions involve special management tasks 
that managers need to perform day by day. The higher in the 

hierarchy a manager is, the higher number of problem solving 
and decision making functions are concentrated in their hands.  

In the work of the law enforcement, seven management 
functions are usually analized which we may find to generally 
characterize nearly all managers and leaders based on the as-
pect of the process. The functions are the following (Kovács, 
2009): 

–	 Information activities (collecting, processing and dis-
seminating information);

–	 Planning (preparing a decision, finding alternatives);
–	 Decision making (the most important managerial ac-

tivity);
–	 Organization, coordination (determining the order of 

implementation);
–	 Directing (leading the implementation of activities);
–	 Controlling (examining the implementation of the pre-

liminarily specified goals);
–	 Assessment (informing the personnel implementing 

the task about success or failure).
I will call the functions listed above as classic managerial 

functions in the following parts of the paper. I believe, how-
ever, that a law enforcement manager will need several further 
competences. I will term these extra competences as special 
managerial functions. 

During my researches, I have experienced a shift in the de-
termination of the classic and the new tasks and functions, and 
I managed to discover new relationship systems. The system 
of the classic and special law enforcement managerial func-
tions, elaborated by myself, is shown in Figure 3.

The most important is the centralization of power, stem-
ming from the military nature of the organization. It is not 
mentioned in the related special literature. The classic mana-
gerial functions are arranged along the arch of the smaller cir-
cle, marked in blue, whereas the special managerial functions 
follow the arch of the larger circle, marked in pink. The figure 
above shows the classic and special managerial functions in 
law enforcement.  While the classic functions are linked pri-
marily to the operation of the organization, the special func-
tions are connected to the processes of modernization of the 
organization.

3.2. The Organizational Culture of the Police

In 2010, József Horváth defined the organizational culture 
of the police in accordance with the basic mission of the law 
enforcement force and the social expectations. The definition 
is the following: ”The organizational culture of the police: it 
is the system of people and organizations that accept the law 
as a guidance and protection, who earn the respect and con-
fidence of the community, and use the law with empathy and 
humanism to the benefit of the general public in order to make 
sure that the smaller and larger groups of the community live 
in peace and harmony, protecting their own and each others’ 
property. To that end, the members of the organization subor-
dinate their own interests to the interests of their community, 
and with their oath, general behaviour and ethical attitude 
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set an example to all those who disregard or abandon those 
values.”

The organizational culture of the police is the entirety of 
the shared values and norms within the police force. Meet-
ing the requirements stipulated in the Police Act and quoted 
above is only a part of the organizational culture of the police. 
The enclosures of the law are complemented by other factors 
that are characteristic of the general organizational culture and 
that are outstandingly important from our aspect. Such are the 
traditions of the organization, the moral norms of the staff, 
experiences based upon positive or even negative events (e. g. 
the apprehension of a criminal or a group of criminals, action 
in group strength), the system of connection between the in-
dividuals, the atmosphere in the job, the relationship between 
leaders and subordinates and other invisible elements  shaping 
the community.

The question therefore arises as to whether why it is neces-
sary to consciously deal with the organizational culture of the 
police or the style of leadership of police leaders. Without due 
care, a very heterogeneous police force may come together 
and it fi nally disrupts organizational culture, as some of the 
staff may not accept shared values and norms. The result 
of the decline of organizational culture will lead to adverse 
changes in the attitude of the police force to the general public 
and also in the effi ciency of police  work. E. g. the police will 
not act lawfully, professionally or with the necessary empathy. 
The number of complaints fi led against police procedures will 
increase, and the image of the police among the citizens will 
decline. 

In the past 3 or 5 years, police have become an increas-
ingly introverted organization, less open to its environment. 
Spectacular results are placed in the foreground, and the so-

called soft elements receive much less attention in the daily 
work of the police. Several years earlier there were question-
naire surveys with the involvement of the members of the po-
lice force and the general public, in order to identify the points 
where changes were necessary in order to improve the work of 
the organization. The questions covered organizational results 
and the development of human resources. Today, on the other 
hand, the leadership is autocratic at every level of the decision 
making procedure, excluding internal and external actors. The 
adverse changes triggered negative processes in organization-
al culture as well. There has been an increasing lack of shared 
values in the past few years; professional commitment (which 
used to be the strongest point of the organization not very 
long time ago), empathy towards the citizens, comradeship 
and cohesion have all eroded considerable. The soft elements 
of organizational culture are of key importance in improving 
organizational effi ciency, and in the style of leadership in the 
law enforcement bodies. I will address these issues in the fol-
lowing parts of the paper.

4. Organization development 
and its relevance to the police force 

This essay does not wish to deal with the interpretation 
of organization development, as it is extensively discussed 
in international literature. My primary objective is address-
ing certain practical dimensions of organization development3 
particularly in the case of the police force.

Organization development activities are arranged into 3 
groups (Gazdag, 2003):

– Professional-aspectual OD, dealing with the aspec-
tual dimensions of organization. Its objectives may 
include rationalization, the increase of motivation, the 
improvement of communication, learning behaviour 
patterns, developing group cooperation, the coaching 
of management, personality development and the im-
provement of corporate operation.

– OD focusing on organizational factors, with develop-
ment activities directed to individuals, behaviour and 
general activity as its goals.

– Complex OD, which combines the previous two ap-
proaches, so its main goal is developing the individu-
als, groups and the general corporate operation.

In 2008, the Hungarian police force and the border guard 
merged. The police as an organization underwent a very im-
portant fusion, and the changes continue today. The changes 
affected the organizational structure: the organogram of a po-
lice department close to the border is different from that of a 
police department in the middle of the country. There was, 
however, no change in the military type of the organization. 

Figure 3. System of managerial functions in law enforcement 
(from the author)
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3 The development of an organization is a developmental activity whose aim is to promote the development of an organization and to increase its chances of 
survival. The concept of organizational development comes from Anglo-Saxon expression Organization Development (in short: OD). The organizational de-
velopment: 1. is a planned intervention: which is built on the organization’s systematic analysis and the diagnosis its condition; 2. covers the organization as a 
whole: a systemic change, affecting the entire company (or only a unit); 3. is an effort organized from the top: it is based on the commitment of the company’s 
top management and is achieved through its active participation; 4. its purpose is: to increase an organization’s viability and effi ciency, as well as: to make 
changes in the organizational processes. (Gazdag, 2003.)
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The organizational elements of the border guard were inte-
grated into the law enforcement body, and the stations of the 
(former) border guards are now in the same status as the police 
stations. This is one step higher in the hierarchy for them, but 
they retained their original structure and all the levels of man-
agement. One large, inflexible organization grew into an even 
larger and less flexible organization. The distribution of work 
in this large, new organization is not even and sometimes not 
fair, so there are considerable anomalies in the system. 

Many of the changes described above primarily affected 
the staff and personnel issues. As a consequence, many of the 
senior, experienced staff retired, often not voluntarily, and as a 
result important positions became vacant. The changes there-
fore did not have any positive effect, as many of the members 
of the police force–because of existential reasons–left the or-
ganization which thus lost a large amount of expertise and 
experience. When new senior staff were selected for the va-
cant positions, the choice was limited. People without proper 
qualifications and experience were appointed for senior lead-
ing positions. Furthermore, the transference-acceptance of the 
positions often took place overnight, without any training or 
information for the new staff. By a limited choice I mean that 
the new generation of leaders did not have the necessary com-
petences. In addition to all that, the crisis also affected the or-
ganization. Central finances reduced. All these factors induced 
adversed changes in the organizational culture.

4.1. Changing Organizational Culture as 
Organization Development

If an organization has a generally accepted set of val-
ues, the leaders may expect obedience from the employees, 
the laws and regulations will be honoured and observed. It is 
particularly important when the organization faces an over-
all change, and the old set of values is to be superseded by a 
new one. Traditions are important, as they can be relied upon 
amidst the change. 

Another method of inducing change is modifying the 
organizational culture. Such a modification, as a method of 
managing change, is a major challenge for the leadership. On 
the other hand, a shared set of values, and the behavioural 
norms of the  organization, as the supporting columns of the 
organizational culture, may become an obstacle in the way of 
change. There are many reasons that may necessitate a change 
of the culture: problems with the performance, changes in the 
organizational goals, changes in the environment, time, or 
changes in the budget. 

It is expected that there will be resistance against the 
change, especially from the side of the staff, but there might 
be other obstacles (e. g. lack of resources, lack of cooperation) 
within the framework of the organization.

Good leaders recognize the need of the change and also the 
risks involved in it before the change takes place, and make 
their decisions after a thorough analysis of all these factors.

5. Means and Methods of the examination

When I have started to carry out the research, I have per-
formed primary and secondary surveys and I will describe 
their circumstances.

The questionnaire was designed to collect data regarding 
the distribution of work, the functions of leadership, the im-
portance of the areas of work and the level of organization. 

An important part of this complex survey was to present 
the organiational culture. It was the first survey of the organi-
zational culture within the police, although civilian organiza-
tions have carried out a number of different surveys of the 
organizational culture of organizations of various sizes active 
in various sectors. Some of the organizations, the surveys in-
cluded, are state organizations and law enforcement bodies. 
The results of our survey could be complared to the results of 
such surveys.   The questionnaire contained questions related 
to the constructive and passive style elements of the organi-
zational culture. 

According to Geert Hofstede (1991), Dutch social psychol-
ogist “culture is non other than programming the conscience 
collectively, which differentiates groups of people from each 
other”. It means  that every place of work has its own ”pro-
gramming”, that is, culture. Other experts compare organiza-
tions to human beings. Just as every individual has their own 
characteristic behavioural patterns, organizations also have 
such features, and we call these features organizational cul-
ture. At certain places of work people feel better, whereas at 
others they feel worse. Research into organizational culture 
is, however, not only important from aspect of the employees’ 
well-being. It is also important to find out how the well-being 
of employees influences the work and efficiency of the organi-
zations concerned. 

The survey of Human Synergistics Hungary has differen-
tiated 12 basic styles of the organizational culture, arranging 
the twelve features into 3 head categories: agressive defen-
sive, passive defensive and constructive groups, each contain-
ing 4 styles4 (See Table 1).

6. Results

To evaluate the results of the surveys conducted within 
the own organization, I have used the secondary survey, and, 
while progressing, I did my best to take the system of cat-
egories, created during the examination of the organizational 
culture, into consideration. 

An interesting feature is that at the fields of upholding 
law and order and border policing, the level of professional 
leadership (which is the county both in Hungary and in the 
neighbouring countries) did not appear to be very imporant 
for the participants of the conference. It is additional informa-
tion for the modernization of the organization, the rationaliza-
tion of the levels of management and the transformation of the 
present, excessively bureaucratic system.

4 The codes of the various styles are given in brackets, which help to interpret Figure 4 later.
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When developing the organizational culture, the goals 
are improving the “agressive and passive” styles within the 
organization, and creating the dominance of the constructive 
elements.

The research did not provide evidence showing that the or-
ganizational culture of a profit-based company is significantly 
different from that of state- or non-profit organization. On the 
contrary: at some of the state-owned companies, construc-
tive elements proved to be more powerful than in the case of 
profit-based companies. The employees of both the state and 
business companies see expectations at their respective places 
of work in a similar manner: the companies need ”working 
soldiers” who are ready to fully subordinate their private lives 
to the company. Hungarian companies are often characterized 
by perfectionism in the agressive-defensive category. Perfec-
tionism is not the same as the style feature called perform-
ance. Perfectionism is characterized by a perpetual pursue of 
perfection, working overtime, and reproach for mistakes. In 
Hungary, 100% performance is quite normal, and no special 
award is due for that, and other forms of appreciation or in-
centives from the leadership are also missing. It undermines 
creativity, employees are threatened by the danger of burnout, 
and perfectionism also destroys innovation. Perfectionism is 
also characterized by a meticulous observation of the rules 
and bylaws (as a complete opposite of the image of a modern 
company), and the organization becomes over-bureaucratized. 
The style feature called adaptation in the passive-defensive 
category is also widely observed at Hungarian companies. It 
is probably a heritage from the socialist times. It is possible to 
improve the situation in the case of both these style markers. 
In order to do that, training courses are needed, as well as the 
coopereation of the employees, and a higher level of meeting 
the expectations of the customers.

The Figure 4 shows the ideal organizational culture, and I 
have found that the latter one is the same as the organization-
al culture in the Anglo-Saxon countries. There are so-called 
circumplex models, or in another term, radar diagrams in the 
figure, which separate the agressive (left third), passive de-
fensive (lower-right third) and constructive (upper third) style 
markers.

The interpretation of the Figure is helped by the codes of 
the styles given in brackets, in Table 1.

It is clearly seen that in the left-hand side model, the con-
structive elements are dwarfed by the tie-like pattern repre-

senting agressive- and passive-defensive style markers. Per-
fectionism and adaptation are also powerfully present. 

The right-hand side model shows the culture of the 48 
companies considered as the most ideal in the research 
project: here, the ”tie” is loosened, so the share of the passive 
defensive style markers is less dominant, although adaptation 
is also powerful and, within the agressive category, the com-
petitive marker. At the ideal culture it is a positive feature that 
the share of constructive elements is significantly higher than 
those of the defensive elements.

The research also revealed that the management style of 
the CEO of an organization influences the employees as well. 
If the employees receive little feedback from the manage-
ment, constructivity will soon decline in a spectacular way. It 
is therefore very important that the leaders of the organization 
should regularly provide feedback to their subordinates and 
maintain a regular contact with them. Support and involve-
ment in the constructive category need development, that is, 
employees should be involved to a larger extent, they should 
enjoy a larger atuonomy. The willingness to cooperate be-
tween managers and employees is also to be developed, as 
well as horizontal cooperation between employees in different 
branches within the organization. Performance is regarded as 
important by both managers and employees, but internal com-
munication also needs to be improved. 

7. Conclusions

As a conclusion we may assert that the organization of the 
police may only improve its roles as an authority and as a 
service provider through and as a result of conscious develop-
ment efforts. The primary research programme suggests that 
optimization and development is needed in terms of the divi-
sion of labour and the structure of the organization. 

The structure, work, and special tasks of the police are de-
termined by the related laws and legal regulations. Still, the 
leaders have a range of opportunities to prepare for changes 
in the social environment, they may utilize the capabilities of 
their employees, initiate development programmes, support 
new solutions that may all improve the standards of the serv-

Table 1. Categories and styles of organizational cultures 
(Based upon survey by Human Synergistics Hungary)

Catego-
ries

Agressive 
resistant

Passive 
resistant Constructive

St
yl

es

Resistance (7) Conformism 
(3)

Involving-supporting 
(1)

Aspiration for 
power (8) Adaptation (4) Cooperation (2)

Competition (9) Dependence 
(5)

Aspiration for 
performance (11)

Perfectionism 
(10) Avoidance (6) Self-realization (12)

Figure 4. A comparison of the present and the ideal organizational cultures 
(Source: based on Human Synergistics Hungary [2009])
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ices they provide. The soft dimensions of the management, the 
elements of the organizational culture can be improved by the 
leaders of the organization, these dimensions may serve as a 
starting point for managing the changes within the organiza-
tion.

Similarly to the managers of the civilian world, the leaders 
of the police force implement management functions in their 
daily work. Considering the military type of the organization, 
these functions are special. I believe that the management 
functions described in my paper, and especially the way these 
functions are implemented, directly influence organizational 
culture, and through it, the effective work of the law enforce-
ment bodies. They also contribute to the modernization of the 
organizations. 
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1. Introduction

Although sustainable development has been discussed at 
world conferences, has generated numerous decisions and 
plans, no noteworthy achievements have been made. Follow-
ing its definition in the 1980’s many studies have been written 
on this topic, which focus on the global phenomena, on the 
one hand, and show the various local differences, on the other 
hand. This work does not intend to display the conceptual de-
velopment or the studies on regional and rural development. 
However, it does mean to scrutinize them from the modern 
viewpoint of security policy. Few authors have dealt with the 
whole spectrum of security dimensions of sustainable devel-
opment, though it has a considerable effect on the everyday 
life and sense of security of the countrymen and even on the 
liveable environment itself.

2. Globalization and the phenomena 
of deglobalization 

Globalization has been a currently-used keyword both 
with its positive and negative aspects. The development of tel-

ecommunication and the Internet have been transmitting cul-
tural patterns, consumer habits and lifestyles which transform 
citizens of a nation into cosmopolitans. Anyway, the stand-
ardization of consumer behaviour cannot be identical under 
different conditions. 

The rapid development of world economics also has the 
disadvantage of causing global problems (growth of popula-
tion, problems of nutrition, urbanization and pollution, cli-
mate change, drops in biodiversity). Globalization gave rise 
to the problems of growth and the decline of natural resources 
but also to serious socio-political and ethic questions. How 
long can we load our environment? How much more can we 
endanger the next generation? 

Regionalism was born in reply to the spread of globali-
zation. In the European Union cross-border cooperation and 
cross-regional development are of outstanding importance 
and are supported by various resources. They cover numer-
ous areas, of which sustainability and regional development 
are vital.

Sustainability was defined in the early 80’s and was adopt-
ed by the economic and legislative systems of the EU in 1987. 

The late-2000s recession has revealed that sustainability 
does not mean the long-term maintenance of the GDP increase 
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rates (Muraközy, 2010), but it infl uences all elements of eco-
nomics and social life, the quality of human life, contributes to 
a safe, long and healthy existence that creates equal opportuni-
ties. Securing the operating conditions of the communities is 
of vital importance. Although the condition of security is not 
mentioned in terminology, in my judgement, it is crucial for 
both sustainability and life.

3. The importance 
of local-level differences 

Annually, milliards of Euros from European structural and 
cohesion funds are spent on regional development programs. 
Due to the policy of neglecting the system of objectives of 
sustainability, the regions have been torn apart and developed 
at various rates (Bulla et al., 2007). The previous statement 
may refer to various parts of the same country, as well. 

The fi gure 1 displays the rates of development in the sub-
regions of Hungary in 2007. 

The Hungarian Central Statistical Offi ce calculates the 
rates of subregional development by a complex data system 
including those of the economics, infrastructure, society and 
employment. 

Hungarian regions are characterized by the increasing dif-
ferences in adaptability, competitiveness and innovation po-
tentials. In previous years effi ciency has been set back by the 
appointment of various administrations for development and 
distribution of resources.

Regional sustainability should be encouraged by the in-
habitants’ approach to natural environment and resources. 
A settlement is sustainable as long as people can live there. 
For the time being, however, the local governments and the 
inhabitants have not shown much enthusiasm in regional de-
velopment programs (Fábián et al., 2009).

4. Potentials of Rural Development in Hungary
4.1. The structure of rural development  

The possibilities of development are infl uenced by region-
al features. Hereby I intend to give a non-exhaustive overview 
of the opportunities in rural economy.

In 1999 the European Spatial Development Perspective 
(ESDP) declared that a balanced and sustainable development 
is available only by adjusting regional development aims to 
local relations and also by promoting cross-border, transna-
tional and interregional cooperations (Internet 1).

The Greening Regional Development Program (GRDP) 
includes many of the regional roles. Sustainable development 
became one of the principles in the 2007-2013 period Cohe-
sion Policy. Structural Funds were defi ned as the factors of 
environmental sustainability and regional fi nancing (Csete, 
2009).

Article 39 of the Treaty of Rome outlined the objectives 
of the Common Agricultural Policy (CAP), while fi nancial 
support is provided by the European Agricultural Guarantee 
Fund (EAGF) and the European Agricultural Fund for Rural 
Development (EAFRD).

Half of the EU’s population lives in rural areas. The vary-
ing levels of development have contributed to the popularity 
of the LEADER approaches which assist rural development 
strategies by encouraging local participation.

The New Széchenyi Development Plan has served 
to attain the long-term objectives of Hungary between 
2007 and 2013. Accordingly, the national perspectives of 
the agricultural and rural development are to improve the 
competitiveness and to create the required human conditions 
in agriculture, food-processing and forestry, to increase 
employment rates, to create more workplaces and to develop 
local communities.

By identifying the present conditions of rural economy 
and by estimating forthcoming risks we seem to get closer to 
the criteria of development. The steps of sustainable rural de-
velopment are presented in the fi gure 2. The leaves represent 
the coherent purposeful actions that may support the prepara-
tion for the future.

Although the idea includes conventions and sanctioning, 
they cannot necessarily be applied for infringement and viola-
tion against social relations or behaviours. More often local 
infringements make living unviable, deprive people of their 
subjective sense of security, their social welfare and sustain-
ability.

4.2. Particular potentials of rural development  

There have been numerous ideas for the allocation of the 
resources, however, there seems to be an agreement on using 
the resources effectively. A signifi cant directive of the forth-
coming period is cohesion, the reduction of regional dispari-
ties. Regions of special geographical nature facing individual 
challenges will continue to receive outstanding assistance (In-
ternet 2).

Figure 1.  Development of the Subregions in Hungary in 2012
Source: Hungarian Central Statistical Offi ce (KSH)
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The related ideas to keep the inhabitants in rural areas by 
providing workplaces (in village tourism, handicraft, and land 
management) have proved to be ineffective in themselves. 

While the structural changes in agricultural production 
have been mainly controlled by the funds, it would be a mis-
take to view environment prevention and improvement as 
state-directed public services. This ambiguity is the character-
istic of agriculture and its security as well. 

5. Security and Order
5.1. Crime and policing

Crime is as old as society and can be traced back to co-
habitation of men. It is a human behaviour that is continuously 
revived by relations. There is no society without crimes, how-
ever, all societies urge to be disposed of disorders. 

In Hungary it is the state’s responsibility to protect order 
and preserve security (personal, property and road). As by act 
XXXIV of 1994 enacted the Police – with its unique legal 
status and organization- is a governmental armed policing or-
ganization which is to protect public order and security and to 
guard and maintain that of the borders (Internet 3).

In recent years a great number of self-governed, illegal 
paramilitary organizations have been established and em-
ployed in smaller settlements with the intention to preserve 

order. These arbitrary groups are not authorized to exercise 
policing activities since their range of power and operating 
conditions are not legally defi ned.

5.2. Policing cooperations, civilian police 

The Police does not work in isolation. In preservation of 
public law and order and in prevention of crime the Police 
needs to work in close cooperation with different organiza-
tions of the society, such as local authorities, further policing 
and law enforcement organizations and the local inhabitants. 
The standard and the measures of the cooperation determine 
the public spirit and the “citizen-friendliness” of the Police.

The present section offers a brief survey of the rural part-
ners of the Police. As a result of the citizens’ intention to par-
ticipate the auxiliary police was born to assist public security 
measures. Local authorities may employ agricultural rangers. 
In hunting areas game-keepers may provide protection of ani-
mals and their habitat. The authority of fi shery may employ 
fi sh keepers to preserve stock and habitat. Nature reservation 
authorities work with environment wardens so as to protect 
the natural and archaeological heritage. 

These guards have different scopes of rights. The auxiliary 
police do not possess authority rights so may not use any means 
of coercion. However, they are entitled to prevent crimes or 
hinder offenders. Agricultural rangers may use physical force 
or pepper spray. Fish keepers may act only upon the suspicion 
of offence and the game-keepers may secure vehicles in justi-
fi ed cases.

All the rights of the guards above are different as well 
as the authorities that are responsible for them. Any natural 
person entitled may employ fi sh- and game-keepers. Reason-
ably, these services should be nationalized and centred under 
regional nature reserve authorities and thus ensure a unifi ed 
scope of actions and an effective operation.

As a further solution, it is policing that may be nationalized, 
and civilian policing may be introduced. Guards of the new 
policing system may obtain the aproppriate sphere of authority. 
It necessarily requires the establishment and operation of the 
relevant educational system (Láczay, 2011).

6. Crime in the subregions

Sustainability coexists with security. It is true in society 
and economics, and also in agriculture. Subregions are char-
acterized by the agricultural activities and the related supports 
so it is worth studying crime in subregional aspects.

Few data are available in this fi eld since under the present 
regulations the Unifi ed System of Criminal Statistics of the 
Investigative Authorities and of Public Prosecution (USC-
SIAPP) registers criminal and detection data according to the 
jurisdiction of police headquarters and counties (Internet 4).

Before analysing certain regional data, let me demonstrate 
the situation of crime in Hungary. A great number of reported 
criminal activities have for years been compiled by crimes 

Figure 2.  The structure of sustainable rural development
Source: Csete and Láng (p 45)
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against property. In 2012 the rate was 65%. Offences against 
the public order, having a negative impact on citizens’ state 
of security (18%) and offences against the person (7%) have 
also shown signifi cant rates. A great deal of offences against 
property (270034) is compiled by theft (171282): in 2012 it 
was at the rate of 63.43%. The fi gure 3 illustrates the distribu-
tion of crimes according to the categories of the Hungarian 
Criminal Code.

The jurisdictions of the headquarters do not overlap the 
subregions. The territory of Hungary today is divided into 174 
regional development and statistical subregions.

The fi gure 4 displays that the highest crime areas are that 
of Miskolc and Debrecen, the county town subregions of 
north-eastern Hungary. Záhony, the farthest border of the EU, 
is also need to be highlightened. Crime is especially high in 
the “Hungarian Tourist Paradise”, in the subregions around 
Lake Balaton and also in the capital.

Violent rowdy crimes show different statistics, presented 
in the fi gure 5. These offenses are more common in the north-
eastern subregions, in the capital and in Fejér County.  

6.1. Correlation tests

I examined the statistical correlations between subregional 
demographical, infrastructural (population, area), agricultural 
and criminal (criminal activities and violent rowdy crimes) 
data and the indices of subregional development. Only the 
bare essentials are illustrated here. Figure 6 shows the number 
of operating companies per 1000 inhabitants, while Figure 7 
shows the number of operating agricultural businesses in the 
groups of small regions at various levels of development. 

As it can be seen from the fi gure above, there are signifi cant 
differences within the various groups of subregional develop-
ment levels (in the Salgótarján subregion: 122, in Fonyód: 46, 
in Őriszentpéter: 174, in Zirc: 170, in Csepreg: 28).

The analysis of variance has concluded that the number 
of offences of public prosecution also varies according to the 
level of development in the subregions. The 0.113 Pc shows 
that correlation is not linear. There is a high rate of offences in 
the most developed areas, whereas it is the lowest in average 
subregions. There is no signifi cant difference between the data 
of the under-developed and that of the most under-developed 
subregions.

A similar result can be seen in the relation of development 
rate and violent rowdy crimes. The correlation is a bit higher 
(Pc 0,290) but it is not linear either. 

Figure 8 shows the number of crimes involving popular ac-
tion per 10,000 inhabitants, while Figure 9 shows the number 
of crimes involving violent vandalism per 10,000 inhabitants 
in the small regions at various levels of development. 

The number of violent crimes seems to decrease with the 
growth of development in the subregions. The highest rate of 
crimes can be found in the most under-developed regions.

Although, for lack of space, the boxplot diagram of these 
correlations cannot be presented here, it shows that regarding 
criminal activities the most under-developed subregion is that 

Figure 3.  Category distributions of reported crimes in 2012
Source: author’s edition

(Data: Hungarian Police Headquarters, GIF Development Department)

Figure 4.  Number of reported offences of public prosecution 
per 10000 inhabitants in 2012

Source: Hungarian Central Statistical Offi ce (Internet 5)

Figure 5. Number of violent rowdy crimes  per 10000 inhabitants in 2012
Source: Hungarian Central Statistical Offi ce
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of Záhony, Marcali is in the middle position, while the most 
developed ones are that of Debrecen, Siófok and Budapest. As 
for violent crimes and public disorders the Sárbogárd subre-
gion is under-developed, Abai is middle and Dunaújváros is 
the most developed one.

These offenses are different in their direction which is pre-
sented in the fact that violent crimes and public disorders take 
up only some part of the crimes reported.I have also inves-
tigated the correlation of crime categories in the subregions 
(data from ORFK- Hungarian Police Headquarters Develop-
ment Department) and their state of development. The general 
rates of crime groups (categories) in more developed regions 
are higher almost in all categories and show an exponen-
tially growing tendency. The relation is of middle strength 
(Pc=0,356-0,425). Only the correlation between the offences 
against the person and the development of the subregions 
seem to differ (Pc=0,242). In this fi eld, underdeveloped re-
gions show an extraordinary high number of offences while 
the least developed regions represent only a slightly higher 
rate than that of the average region. The number in the de-
veloped regions, however, is more progressively growing, as 
it has been suggested above. Figure 10 shows the number of 
crimes against property, while Figure 11 shows the number of 
crimes against persons in the groups of small regions at vari-
ous levels of development.

And now we shall have a look at the tendency in the most 
frequent types of crimes, the number of thefts, and their rela-
tions with the number of the agricultural and other enterpris-
es in the subregions. As it could be seen from the reasoning 
above there is no linear correlation between criminal activi-
ties and violent crimes and public disorders. Theft, however, 
has a relation of varying strength with ongoing agricultural 
and other enterprises. As for general enterprises, the mean of 
determining coeffi cient is low (r2=0,274), but for agricultural 
enterprises it is of the middle-sized r2=0,421. (The determin-
ing coeffi cient shows the % of the cases explained in the cor-
relation above.) 

Figure 6. The boxplot diagram of ongoing enterprises 
per 1000 inhabitants in 2012

Source: author’s edition

Figure 8. Mean of offences of public prosecution  in subregions per 10,000 
inhabitants in 2012

Source: author’s edition

Figure 7.  The boxplot diagram of ongoing agricultural enterprises in 2012
Source: author’s edition

Figure 9. Mean of violent rowdy crimes in subregions per 10000 inhabitants 
in 2012

Source: author’s edition
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The means of the determining coefficient of the strength 
of correlations presupposes the fact that a great deal of theft 
is related to agriculture. In the case of enterprises the relation 
can be best illustrated in a third-degree function, while in ag-
ricultural enterprises it can be shown in an power function, as 
shown in Figure 12 and Figure 13. 

6.2. Summarizing characterization of the crimes 

All countries need to face crimes against their rural econo-
my. In New-Zealand the larceny of cattle, in Hungary attacks 
on or mutilation of them. 

Low-value theft may turn into serious crimes (as it is the 
case with “in flagrante delicto”, caught in the act) that lead to 
further questions of security.

The annual 0.5% growth of the number of crimes within 
the EU, as can be read in the EU statistical database (Internet 
6), justifies the need to emphasise security-related aspects. Se-
curity in rural economy means securing the production, the 
producer and the product as well.

Poverty and crime are not twin terms. Crimes are most 
often not committed by the neediest and do not include in-
clusively agricultural products. It is necessary to introduce 
the term “rural criminal activity” that refers to the appropria-
tion of or damage to goods produced by someone else in rural 
economy (cultivation of plants, animal husbandry, gardening, 
forestry, etc). The particular legal object of the crime is the 
agriculture itself, the behaviour is presented either in an action 
(theft, damage) or in nonfeasance (stubble-field fire). The term 
should enter the Hungarian Criminal Code so as to display 
more detailed relations between subregional crime and further 
sociological data.

6.3. Supporting security by law and by other programs 

Actions under the police act and those of cooperation with 
the police aimed at increasing public safety, preserving pub-
lic order and preventing crimes are supported by resources. 

Figure 10: Mean of offences against property in the subregions in 2012 
Source: author’s edition

Figure 11. Mean of offences against the person in the subregions in 2012 
Source: author’s edition

Figure 12. The relation between theft and ongoing enterprises 
Source: author’s edition

Figure 13: The relation between theft and ongoing agricultural enterprises 
Source: author’s edition
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Although security is not mentioned among the priorities of 
either the European Union or the New Széchenyi Plan, secu-
rity policy has a significant role in measures and assistance 
constructions.

The Ministry frequently announces security-related ten-
ders. In 2010 the Hungarian Home Office distributed several 
million forints with a 100% intensity so as to improve coop-
erations in public security. A further advantage of the tender 
was that the rate of instrument procurement was not limited. 
Since it is not only the sanctioning but also the prevention 
and awareness campaigns that pave the way for future gen-
erations, the Police emphasise education for child and juve-
nile victim prevention and avoidance. Apart from the official 
DADA (from the acronym of the Hungarian words for smok-
ing-alcohol-drug-aids) program, these activities are supported 
by school-visiting programs.

In order to establish security and sustainable support fur-
ther ideas have been born in Hungary that intend to supply an 
alternative for direct financial support or benefit.

One of the campaigns is the “Seeds and Pets Action” by 
the “Minden Gyerek Lakjon Jól!” Foundation (“All children 
should have enough”) for the disadvantaged large families in 
274 settlements of the country.

In disadvantaged areas another possibility for the unskilled 
layers living on the edge of the society, expecting to live en-
tirely on aids, is to provide them with the means of living. 
This solution is known as the “Érpatak Modell” and was also 
supported by the Police so as to suppress crop theft. Local au-
thorities plough and prepare lands around homes for produc-
tion and thus ensure the conditions for farming. After the ini-
tial support it is the owner’s responsibility to make ends meet. 

Both cases demonstrate the fact that there is always an al-
ternative solution. I believe a significant step towards support-
ing employment and life and also towards a sustainable and 
safe environment would be the extension of communal work 
program in the disadvantaged areas. 

7. Conclusion

Sustainable rural economy, as indicated in the title, is not 
able to provide the “keeping power of the country” in itself. 
The problem has many factors, and it requires coordinated le-
gal, policing and business work. Moreover, rural settlements 
or even subregions should be able to keep their inhabitants.

The systematic arrangement of the development and the 
aspects of sustainable development should be operated and 
checked on the basis of European Union and domestic regu-
lations. Therefore it is essential to create an effective subre-
gional network of centres that is able to organize and boost the 
everyday life of the neighbouring smaller settlements. Other-
wise, “declining” regions may be formed where segregation in 
social and other fields (e.g. traffic, education) is experienced. 

At the same time, based on my study, unfortunately crimes 
were experienced which can only be combated through the co-
operatation of the civilian and the official police forces. 

The development and catching up of the rural areas is only 
possible by purposeful developmental projects and security 
policy that welcome innovative ideas and new types of co-
operation. 
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Introduction

In the next decades, we have to take into account great 
changes in world politics and global economy also in the qual-
ity of power-supply and for this reason energy terms and goals 
also will change. The solution for the emerging problems could 
be the following:  increasing the share of better quality or re-
newable fuels.  Latter, not only can improve import dependence 
but gives many advantages for environment and society.  The 
share of transportation is only 17% in the Hungarian energy 
consumption (KSH, 2013), but its importance is much bigger 
in costs, it’s further influences pollutant emission.

Literature review

The portion of oil could be estimated 33 % of global pri-
mary energy consumption in 2012 (BP, 2012). In 2012 –be-
cause of the recession- the usage of fuel has eased down al-
most all over the world. Unconventional oil production has 
yet to yield the awaited breakthrough, lots of refineries had 
troubles, the safe supply of oil was in danger with talks of 

closing off the Hormuz-strait. Two of the most influential oil 
product’s (Brent and WTI) margin of price grew out of pro-
portion. In Hungary the average prices have increased because 
the government raised the tax, from 25% to 27% (which is 
the highest in Europe).The price of Brent oil examined by us 
(USD/barrel), was changing as shown in Figure 1. 

The average price of 2012 of crude oil was 112 USD/bbl, 
of gasoline was 1036 USD/t, of diesel oil was 980 USD/t in 
term of FOB-Rotterdam (Reuters, 2013, Figure 2).

In 2012 the domestic consumption of diesel oil was 1527 
million liters, it was 3% less than the previous year. This re-
duction was much more significant in case of gasoline (6%). 
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Figure 1. Brent oil price in 2012 (USD/bbl), reference: Reuters, 2013
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The reason of this was that car owners have more rarely used 
their cars, but trucks and personal transport operated at the 
same level. 

Diesel oil comes from the primary distillation of crude 
oil, so the quality of the crude oil properties depended on the 
method of distillation. Till these days the quality of diesel oil 
was depended on property of original crude oil and the method 
of distillation, but nowadays the components made by crack-
ing have become more popular. Because of that the quality of 
oil doesn’t matter so much (www.eni.com).

Many studies demonstrate that production and utilization 
of biofuels – including the vegetable oil-based fuels – are envi-
ronmentally sustainable and have positive impact for the secu-
rity of energy supply (Kalligeros, S. et. al, 2003, N. Kapilan et. 
al, 2010). However, bench testing of vegetable oil-based fuels 
and comparative analysis of commercially available diesel fu-
els (Hancsók J. et. al, 1998) should be done simultaneously to 
answer that under the same experimental conditions, whether 
there are differences in diesel fuelled internal combustion en-
gine parameters such as torque, power and specific fuel con-
sumption etc. (Lakatos I. 2010). Based on the answer it can be 
made reliable assessments, evaluations and made professional 
statement generally in respect of the biofuels compared to the 
diesel fuel parameters, and analyze the status of biofuels and 
their impacts on the engines and the future prospects.

According to the previous data of  F. O. Licht (2012), 
biodiesel production was about 18.5 million t in 2012, which 
was 20% of total renewable fuel production, so it represented 
significant part of renewable energy (Jobbágy et al, 2012).

Thanks to the provisions of the Renewable Energy Direc-
tive (RED) there are ambitious targets for the use of renew-
able energy. These include targets for renewable energy in the 
road transport sector. By 2020 10% of the final consumption 
of energy in transport in the EU and each of its Member States 
should come from renewable sources. This energy could come 
from biomass.

However, the overall contribution of renewable energy 
systems in Europe are low and it is expected that the renew-
able energy for the 2020 target will come primarily from bio-
mass in the form of biofuels. In 2020 it is expected that the 
dominant production route for biofuels will still be through 
the use of edible parts of plants (‘first-generation’ biofuels) 

(European Commission, 2010; O. Stoyanov, 2013; European 
Academies Science, 2012).

Nowadays there are only some rules in Hungary, like 
30/2011, (VI.28.) NFM and 54/2012. (IX.17.) NFM direction 
for qualify of diesel oil and biodiesel. It means that specifica-
tions of these fuels are very similar, though density of biodie-
sel is a little bit higher, than the diesel oil’s and according to 
the regulation normal diesel in Hungary has to contain mini-
mum 6 volumetrical %, maximum 7 v% of  biodiesel. 

Table 1 shows differential biodiesels made of sunflower 
(SME), rapeseed (RME), or soybean (SyME). Caloric value 
of biodiesel could reach 90% of diesel oil’s value, but because 
of 11% oxygen capacity, the firepower is more efficient, so  
consumption could be more only with 5-10%. 

Peak torque applies less to biodiesel fuels than it does to 
diesel oil, but occurs at lower engine speed and generally its 
torque curves are flatter. Testing includes the power and torque 
of the methyl esters and diesel fuel and ethyl esters vs. diesel 
fuel. Biodiesels power less by 5% compared to diesel fuel at 
a rated load (Demirbas, 2005). Benefits and penalties of us-
age biodiesel motors based on literature could be summarized 
in the followings (Demirbas, 2005, Kisdeák, 2009; Hancsók, 
2004, Moser, 2011 and Atabani et al, 2012):

–	 blends up to 20% biodiesel mixed with diesel fuels can 
be used in nearly all diesel equipment and are compat-
ible with most storage and distribution equipment.

–	 biodiesel has higher flash-point compared to diesel oil, 
it makes easier to transport, or store it

–	 it makes diesel oil more lubricant
–	 it oxidizes easily, this can be a problem in storage
–	 by mixing it with diesel oil, when engine starts in cold, 

biodiesel has narrow period of boiling point  and this 
point is also high as a result, 

–	 it can slacken engine oil because of  the viscosity, en-
gine needs some change, like special injector system

–	 it has oxidative character, so if  biodiesel gets into the 
engine oil, it fast degrades that hereby decreasing  oil 
exchange period

–	 it gets on fire later compared to diesel oil  and it’s burns 
almost immediately, so this gets  more loading  on parts 
of the engine

–	 it cause higher NOx emission

Figure 2. Price of gasoline and diesel oil in 2012 (USD/t), reference: 
Reuters, 2013 

Note: green line: gasoline, red line: diesel oil

Table 1. Qualitative specifications of SME, RME and SyME

Specifications Diesel oil SME1 RME2 SyME3

Density (g/cm3) 0,82–0,85 0,88 0,88 0,88
Viscosity at 40 °C 
(mm2/s)+ 2,98 4,22 5,65 3,89

Cloud point (°C) –12 n.a. 0 3

Flashing point (°C) 74 n.a. 120–
179 –3

Sulfur content (mg/kg) 50 20 10 10

Cetene number 51–56 45–51 62 45–51

Caloric value (MJ/kg) 45,42 40,11 40,54 39,77

Reference : Hancsók, 2004 és Hancsók–Kovács, 2002 in Jobbágy (2013) 
 
1 SME; 2 RME; 3 SyME
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–	 it could make rusty some parts (primarily copper), that 
could cause stanch in pipes or fuel filter, using without 
esterification  in traditional engine prejudicing serious 
damages of the engine, injectors and piston rings could 
stuck in. 

The statistically significant survey performed by Tóth 
(2013), mostly among consumers with primary school educa-
tions, shows much lower awareness (30% and 40%, respec-
tively) and especially low acceptance (15%).

If we would like to use biodiesel as fuel we need to change 
the engine or change to diesel oil mode which requires major 
investment (it costs appr. 1500–5500 EUR; www.oel-alle.de). 
Buying of a brand new biodiesel engine is even more expen-
sive (cca. 13000 EUR) because of the low market demand. 
Hungary does not have any standards for pure biodiesel (it 
exists only in Germany, DIN 51605). 

From the 1st January 2013, the excise law (2003. CXXVII. 
statute) allows to farmers that they can use 97 l of produced 
biodiesel of their own at maximum if they pay 18% of diesel 
oil tax (it is now 19.9HUF/l) .

Production of biofuels are not as efficient as combustion 
of solid biomass, but has certainly some advantages for the 
variety of possible products and their nature - liquid fuels have 
higher energy content and can be easily stored, or transport-
ed (Boldrin et al, 2013). Future biofuel production systems 
should be integrated into existing technical biomass poten-
tials. When considering the existing infrastructure of fuel dis-
tribution and fuel usage, only a reasonable mix of promising 
biofuels should be implemented in the energy system (Ußner-
Muller, 2009).

As far as we know in Hungary distributors have never 
done comparative assessments about the quality of the diesel 
oil, but a test with gasoline in 2011 is available. In this test a 
Hyundai i30 with a 1400 cm3 gasoline engine had been used 
which was tested by the meter instrument of the Hungaroring 
Driving Technique Centre. For the start of the test 5 liters of 
gasoline from five different companies was bought and they 
examined the output of the car in same, non-traffic conditions. 
In the comparison of the 95 octane number gasoline they get 
the best average usage with a gasoline from a Lukoil fuel sta-
tion (7.03 l/100 km). The second was the OMV (7.09 l/100 
km) and third was the Agip (7.11 l/100 km). After the leading 
three ones there was a little gap Shell (7,28 l/100 km) and the 
Mol (7.35 l/100 km). The last consumption data is 0.3 liter 
more than the first one Lukoil. It means almost 5% difference, 
which can not seem to be significant, but after 1000 kilometers 
there can be a 3,2 liters difference which mean a 1300 HUF 
saving. This difference can be interpreted in the way that the 
tested car with a full tank (53 litres) on a highway can travel 
33 kilometres more with the best fuel. http://www.origo.hu/
auto/20110520-95os- benzin-osszehasonlitoteszt.html

2. Material and Methods

In several research topics we had opportunity to perform 
engine tests for different purposes (study of the operational 

characteristic of the internal combustion engine operating on 
different kinds of fuels). The intention of the comparative ana-
lyzes is to determine whether there are some differences be-
tween parameters of the internal combustion engine operating 
commercially available diesel fuels. It is absolutely necessary 
to determine concrete numerical values or the range of poten-
tial differences.

In order to implement the objectives of research task the 
comparative analyzes were made with three different diesel 
fuels (D1; D2; D3) in the engine testing room. The measuring 
apparatus contains– Perkins 1104C type, Euro-II environmental 
class diesel engine with direct injection, equipped with Junkers 
type Schönebeck D-4 water-brake and a computer based 
control and evaluating system connected to it.

Engine specification:
–	 number of cylinders: in-line 4 cylinder
	 –	 cycle: 4 stroke
–	 cubic capacity: 4.4 litres (269 cu.in.)
–	 combustion system: Direct Injection
–	 bore and stroke: 105 × 127 mm
–	 compression ratio: 19.3:1
–	 engine rotation: 1000 rpm
Performance data
–	 power output: 64 kW (86 bhp)
	 –	 speed: 2400 rpm
–	 peak torque: 302 Nm
	 –	 speed: 1400 rpm
The measuring apparatus available for the testing:
–	 Revolution measuring: ABS brake encoder together 

with serrated wheels, made by WABCO,
–	 Consumption meter: AI-2000 type (works such as 

measurement of mass), made by VILATI,
–	 Torque measuring: torque measuring cell fitted in 

ENERGOTEST 2000 type test bench, made by KAL-
IBER.

The engine test was made according to directives of ECE 
24 standard (Bosch Automative Handbook 2011; Dezsényi 
Gy. et. al., 1990), so the engine was fitted with the original 
intake and exhausting systems and these drove the moving 
parts. The measurements were made in 7 operating points be-
tween 1400 rpm and 2300 rpm. The values of torque (M), 
effective power (Peff) and specific fuel consumption (b) were 
measured in case of full throttle and fixed dispenser lever po-
sition in every operating point (Dezsényi Gy. et. al., 1990; 
Kalligeros, S. et. al, 2003; Vas A., 1997). After selecting a 
given operating point the control of the measurement, to-
gether with the collection and the evaluation of the data are 
completely automated.

During the testing process the current values of the mea-
sured parameters were displayed steadily on the screen of the 
computer system connected to the test bench. The measured 
engine parameters were corrected according to the status 
indicators (temperature and pressure) of the intake air. The 
following correlation – suggested also by Dezsényi Gy. et. al. 
(1990) – could be applied to determine the corrected power:

	 P0 = P ∙ αd    [W]	 (a)
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In case of diesel engines the calculated correction factors 
are 0.9 ≤ αd ≤ 1.1. In our case the calculated value of the cor-
rection factor is αd = 0.9839, so the further evaluation was 
done with the corrected parameters.

At the specific fuel consumption -such a basic data, which 
need for the economic exam- in the case of reliability of the 
result, is rated by correlation and dispersion.

Under the economic rating in 2013 we collected the aver-
age minimum and maximum prices of the diesel oil from 3 
different distributors (D1, D2, D3), which operate more than 
half of petrol stations of Hungary. We took into account the 
minimum-, maximum- and average prices of diesel oils inside 
and outside of Budapest and the national average of Novem-
ber 2013. We also rated these parameters by distributors and 
we made comparative analysis between the distributors. Fi-
nally – considering the difference between the prices and the 
qualities of the diesel oil – we defined the economical param-
eters of the tested diesel oils and the homogeneity of the result 
by using standard deviation.

Regarding the comparision of biodiesel consumption and 
of normal diesel we used the results of a test made by Bai et 
al (2008). During this experiment in 2008, 2400 l biodiesel 
was used by the public transport in the city of Debrecen, in 

blended in various mixtures into diesel (10%, 20%, 50%) and 
fuelled into 2 IKARUS-260 and 2 Ikarus-280 buses. The fuel 
consumption increased by 4,1 %, 6,5 % and 1,7 %, respec-
tively, the average surplus consumption was 3,9 %.

3. Results and discussion

Simple bar diagrams were used to demonstrate and evalu-
ate the numerical measurement results which definitely show 
the potential differences in the parameters of the engine fu-
elled by the diesel fuels under testing. As it can seen in Figure 
3 the torque values of engine fuelled by D2 and D3 diesel fuels 
are lower at every measured revolution than torque values of 
the engine fuelled by D1 diesel fuel. The range of differences 
(consideration the minimum and maximum torque values at a 
given revolution) is from 3.15% to 10.42%. The differences 
of the torque values approach the lower limit of the range at 
lower revolutions (1400–2100 rpm), while the torque values 
at 2200–2300 rpm represent the higher values of the range.

The measured power values at given revolution can be 
seen in Figure 3, however the tendency is shown in the Figure 
3 on the basis of Peff = M · ω correlation. Due to the inaccu-

Figure 3. Torque of the tested diesels (own test)

Figure 4. Power output of the tested diesels (own test)
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racy of the measurement the range of the difference has been 
changed slightly: 2.93% -10.07%. The reason of the change is 
explained by accuracy of the measuring system and accuracy 
of stored values in the background program. (Note: The dis-
played values are decimal precision.)

Figure 5 shows the values of the specific fuel consump-
tion. The specific fuel consumption of engine fuelled by D1 
diesel fuel exceeds at every measured revolution point the val-
ues with D2 and D3 diesel fuels. The range of deviation (based 
on the maximum and minimum consumption values at a given 
revolution) is from 3.63% to 4.68%. The average special fuel 
consumption was 3.6 % lower with D2 and 5% less with D3, 
quite reliable, because the dispersion was only about 1 % in 
both cases. (Table 2) 

Table 3 shows the difference of the average values of the 
tested diesel oils and their standard deviation. 

The differences between the specific fuel consumptions (3.6 
%, or 5 %, in Table 2) suggests that the consumption difference 
between the examined diesel oils are similar to the expected 

difference between the diesel oil and biodiesel consumptions. 
This means that the same distance can be fuelled by biodiesel 
with standard quality than normal diesel with lower quality. 
This also means that the competitiveness of biodiesel (under 20 
% mixing ratio) can be evaluated only by its price difference 
compared to the diesel oil of differential distributors.

The specific fuel consumption of a given engine depends 
on its operating status, loading and revolution. The effective 
operational range of the engine is well-determined by plot-
ting the character field of the specific fuel consumption – so 
called shell curves of Alfred Jante (1976) (Gál P., 2005) – on 
the whole operation range. To plot the shell curves the dif-
ferent values of the fuel consumption concerning to different 
loads and effective mean pressure (peff) should be known at the 
given revolutions (Dezsényi Gy. et. al., 1990; Fülöp Z. 1990).

	 peff = Peff ∙ i ∙ (2 ∙ n ∙ VH)–1  [Pa]	 (b)

where:
Peff [W] – effective power 
i [-] – number of strokes 
2 – stroke constant
n [s-1] – revolution 
VH [m3] – overall stroke volume 
The diagram area defined by binary function (revolution 

and effective mean pressure) provides the opportunity to pres-
ent all the important parameters of the engine in one diagram.

Figure 5. Specific fuel consumption of the tested diesels (own test)
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Table 2. Specific fuel consumption of D1 to the other diesel oils 

Revolution 1/min 1400 1500 1800 2000 2100 2200 2300 average SD

D1(MOL) 1 1 1 1 1 1 1 1 0

D2(OMV) 0,984 0,960 0,957 0,976 0,963 0,952 0,958 0,964 0,012

D3(AGIP) 0,964 0,941 0,946 0,961 0,953 0,941 0,945 0,950 0,009

Examining the dynamics of the particular diesel oil consumptions it can be stated that although basically the reaction to the speed growth was similar in all 
three cases, reaction of the D2 and D3 were almost the same to the changes of parameters (r2=0.99). In case of comparison of D1 to the others, we can see 
substantially bigger differences (D1/D2 r2=0.9, D1/D3 r2=0.93).

Table 3: The averages of specific fuel consumption of differential diesel oils

average (g/kWh) SD

D1(MOL) 312,5 6,2

D2(OMV) 301,4 7,9

D3(AGIP) 296,9 7,4
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The consumer prices collected and used for the economic 
studies are shown in Table 4 and Table 5. The later one con-
tains the relative values compared to the D1. From both we 
might notice that the diesel oils with the better quality (leading 
to lower consumption) are cheaper too. Although the cheap-
est gas stations D1 is cheaper available, than D2, but based 
on the average value, D2 diesel oils are better with 0.4-0.6 % 
than D2, and with 0.8-2.1 % in case of D3. At the most expen-
sive fuel stations (in the same sequence) we can see 3-5.2 % 
and 0.4-3.5 % difference. In Budapest there are smaller dif-
ferences between the prices and they are also cheaper than the 
average value considering the country. If we take the average 
of the specific prices at several distributors (in relation to the 
country and Budapest) the same relative price level (0.987, so 
less than 1.3 %) can be experienced according to D1 diesel oil.
According to the economy of the fuel consumption it could be 
stated that (in case of the above-mentioned consumer prices) 
the usage of D2 diesel oil generates 4.8 %, D3 diesel oil 6.2 
% fuel cost saving compared to D1 (Table 6). Although the 
numbers of this is dissimilar in case of different speeds (D2: 
2.9-6 %, D3: 4.9-7.1 %) but its standards deviation is so low 
(1 %) that statistically we can reliably expect these savings 
practically in every driving condition.

4. Conclusions

Whereas today the importance of the sustainable devel-
opment and tenable survival is determinant, it is essential to 
recognize the engine parameters induced by both fossil fuels 
and renewable fuels from both energetic and environmental 
aspects that is the engine tests have to be performed with dif-
ferent quality fuels to facilitate to define the optimal engine 
operation ranges. Illustrating the parameters of an internal 
combustion engine fuelled by different kinds of fuels in func-
tion of the revolution presents clearly the differences due to 
quality properties and combustion technical parameters of the 
fuels. The measure parameters facilitate the energetic qualifi-
cation of the used fuels.

In conclusion, we can say that the differences in the pa-
rameters of an engine fuelled with different diesel fuels can 
reach 10% under unfavorable conditions, beyond the all possi-
ble cases, which are significant differences in the machine op-
eration. Therefore the engine tests performed with vegetable 
oil base biofuels always has to be preceded by investigations 
performed to define the engine parameters of the diesel fuel in 
order to facilitate the reliable analyzes and evaluations, fur-
thermore to compose well-established, universal, innovative 
professional statements.

According to our examinations the differences between 
the specific fuel consumptions of the tested diesel oils can 
reach the 5 %. In conclusion, consumption differences be-
tween the tested diesel oils almost the same like expected 
consumption difference between the diesel oil and biodiesel. 
This means that with the same amount of lower-quality diesel 
oil, the same distance can be defined as the standard quality 
biodiesel. This also means that the competitiveness of biodie-
sel (under 20 % mixing ratio) can be evaluated only by its 
price difference against the diesel oil distributors. According 
to the economy of the fuel consumption it could be stated that 
(in case of the above-mentioned consumer prices) the usage 
of D2 diesel oil generates 4.8 %, D3 diesel oil 6.2 % fuel cost 
saving compared to D1. Although the numbers of this is dis-
similar in case of different speeds (D2: 2.9-6 %, D3: 4.9-7.1 
%) but its standards deviation is so low (1 %) that statistically 
we can reliably expect these savings practically in every driv-
ing condition.

With knowledge of the experimental results, the further di-
rection of the research can be the elaboration of a mathemati-
cally well-manageable energetic system model, in which all 
the characteristics and parameters influencing the energetic 
operators can be taken into consideration, of course observ-
ing the priority requirements. It can be determined that further 
researches are needed to compare systematically the environ-
mental and energy performance of biofuels.

Table 4. Basic data of consumer’s prices of the test diesel oils

Min. Average Max

Prices in the country

MOL 401,9 420,6 462,9

OMV 405,9 419,1 438,9

AGIP 402,9 411,9 446,5

Prices in Budapest

MOL 408,9 414,6 430,9

OMV 409,9 412,2 417,9

AGIP 403,9 411,3 429,0

Table 5. Consumer’s prices compared with D1 

Min. Average Max Average

Prices in the county

MOL 1

OMV 1,010 0,996 0,948 0,985

AGIP 1,002 0,979 0,965 0,982

Prices in Budapest

MOL 1

OMV 1,002 0,994 0,970 0,989

AGIP 0,988 0,992 0,996 0,992

Table 6. Costs of fuels of D2 and D3 compared with D1 

Revolution 1/min 1400 1500 1800 2000 2100 2200 2300 average dispersion

D1 1 1 1 1 1 1 1 1 0

D2 0,971 0,947 0,945 0,963 0,950 0,940 0,945 0,952 0,011

D3 0,951 0,929 0,934 0,948 0,941 0,928 0,933 0,938 0,009
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Introduction

Advances in the productivity and efficiency literature have 
led to the development of various methods of measuring ef-
ficiency. The two most widely used approaches to evaluate 
the efficiency of decision making units (DMU) are the non-
parametric Data Envelope Analysis (DEA) and Parametric 
Stochastic Frontier Analysis (SFA).

There is an on-going debate over these approaches and 
productivity researchers tend to have strong preference 
over  which method to use for efficiency estimation. Major-
ity of studies measuring technical efficiency using frontier 
methodology usually uses only one of the above methods 
at a time to estimate the production function and efficiency. 
Although there is a considerable amount of literature in the 
field of efficiency in production, only a small proportion of 
this literature is dedicated to comparison of measurement 
methods of technical efficiency. Furthermore, the findings of 
the few studies that investigated sensitivity of technical ef-
ficiency estimates to different methods are mixed; hence there 
is the need for more research to focus on comparing technical 
efficiency measurements from alternative models in order to 
determine the robustness of estimates from a particular model.

In effect, this study is by no means the first to investigate 
the sensitivity of technical efficiency estimates to estimation 
methods. However this study is significant, in the sense that 
it appears to be the first comparative study of frontier estima-
tion methodologies using a well-known data set (i.e. frontier 
4.1 data set). This is a departure from the numerous previous 
studies using lesser known empirical data for such a compari-
son. Furthermore, this contribution adds up to the few existing 
studies that shed light on the sensitivity of empirical results 
to the selection of the estimation techniques. It is against this 
background that this study investigates the sensitivity of tech-
nical efficiency predictions to estimation technique. The pri-
mary objective of this paper is to investigate the sensitivity of 
technical efficiency estimates to estimation techniques using 
the frontier 4.1 data set.

Methodology

Researchers have developed several approaches to meas-
ure technical efficiency. Based on Farrell’s (1957) pioneering 
article, both parametric and non-parametric techniques meas-
uring efficiency has been developed. Among the numerous 
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approaches, the Stochastic Frontier Analysis (SFA) and the 
Data Envelope Analysis (DEA) are two approaches that have 
been heavily used in the estimation of technical efficiency in 
production. Preceding the stochastic frontier model are the de-
terministic parametric frontier models of which the corrected 
ordinary least squares (COLS) approach is widely used.

The stochastic frontier approach was developed by Aigner, 
Lovell and Schmidt (1977) and Meeusen and Van den Broeck 
(1977) and the Data Envelope Analysis (DEA) was devel-
oped by Charnes, Cooper and Rhodes (1978). Subsequently, 
numerous authors (Kumbhaker and Lovell, 2000), Seiford 
and Thrall (1990), Fried et al (1993), Coelli, Rao and Battese 
(1998), Bravo-Ureta and Pinheiro (1993), Coelli (1995) and 
Cooper et al. (2000) have reviewed these approaches in the 
economic literature. 

A major difference between the parametric and non-
parametric approaches is the estimation principle. The DEA 
method relies on the idea of minimal extrapolation. The main 
advantage of the DEA is that it does not require specification 
of a functional form of the production function. The DEA may 
be applied to multiple outputs and multiple inputs with each 
being stated in different units. DEA is deterministic and at-
tributes all deviations from the frontier to inefficiencies. The 
main disadvantage is that it is not possible to estimate param-
eters for the model and hence impossible to test hypothesis 
concerning the performance of the model. However, recently, 
bootstrap methods have been employed to obtain measures of 
statistical precision in the DEA model. 

Alternatively, parametric stochastic frontier models as-
sume that deviations from the model can be due to both noise 
and inefficiency. It also assumes the production function has 
a functional form. The principal advantage of the SFA is that 
it allows the test for hypothesis concerning the goodness of fit 
of the model. Whilst, the main disadvantage is that it requires 
pre-specification of the functional form and a distributional 
assumption for technical inefficiency.

Alternative Approaches to Technical Efficiency Estimation
This section discusses parametric and non-parametric 

frontier estimation. The non-parametric methods emphasize 
the Data Envelope Analysis (DEA) and the parametric ap-
proach emphasizes the two most commonly employed para-
metric alternatives: Deterministic Frontier Analysis (DFA) 
and Stochastic Frontier Analysis (SFA).

Deterministic Frontier Analysis (DFA)
Consider the production function below:

	
�y�k = �f �x�k�;( ) �– �u�k�, �u�k �~

�i�i�d
�H�, �k =�1�,…�,�k�,

	 (1)
Where H is some probability distribution with support 

only on R+. The above model assumes that all deviations are 
the result of inefficiency. Noticeably, the deterministic model 
assumes that there is no noise in the data like a DEA model. 
The above equation can be estimated using the OLS. However 
there are problems in using OLS to estimate this production 
function. Greene (1980), notes that the OLS estimator is biased 
downwards in this estimation. As a result of this problem, it is 
possible for the estimated residuals of the model to have the 
incorrect signs. However, since the calculations of technical 

efficiency relies on these residuals being non negative, Greene 
(2008) suggest a correction for this bias by  shifting beta hat, β^ 
the OLS estimator of β0 upward by the largest positive residual. 
This two-step procedure is known as the Corrected Ordinary 
Least Squares (COLS) method. The COLS involves two steps. 

First is to make an ordinary least square estimate of the 
value of β

	
�m�i�n

�k=�1

�K
�y�k �– �f �x�k�;( )( )

�2

� (2)
Second, find the smallest possible correction of the intercept 
β0to β00 to ensure that all observations are below the produc-
tion frontier. In short adjust β0 upward with the maximum er-
ror term.

	
�0�0 =�m�a�x �y�k �– �f �(�x�k�; �) �k =�1�,…�,�K{ }

� (3)
Stochastic Frontier Analysis (SFA)
The stochastic frontier model includes both a stochastic error 
term and a term that can be characterized as inefficiency. The 
model can be specified as follows:

	 �y�k = �f �(�x�k�; �)+ �v�k �– �u�k

	 �v�k �~�N�(�0�, �v
�2 �)�, �u�k �~�N+�(�0�, �u

�2 �)�, �k =�1�.…�,�K � (4)
The v term takes care of the stochastic nature of the pro-

duction process and possible measurements errors of inputs 
and outputs and the u term is the possible inefficiency of the 
firm. We assume that the term v and u are independent. If u=0, 
the firm is 100% efficient and if u>0 there is some inefficiency. 
The N+ denotes a half normal distribution. That is a truncated 
normal distribution where the point of truncation is 0 and the 
distribution is concentrated on the half-interval.

Data Envelopment Analysis
DEA is a linear programming based technique for meas-

uring the relative performance of organizational units where 
the presence of multiple inputs and outputs make comparisons 
difficult.

Assuming that there are n DMU, each with m inputs and 
s outputs, the relative efficiency score of a test DMU p is ob-
tained by solving the following model proposed by Charnes 
et al. (1978):
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� (5)

Where 
K = 1 to s,  j = 1 to m,  i = 1 to m
yki = amount of output k produced by DMU I,
xji = amount of input j utilized by DMU i
vk= weight given to output k,
uj= weight given to input j
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In order to solve the model, we need to convert it into a 
linear programming formulation.
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 The dual problem can be specified as follows:
	 minθ
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Where 
θ efficiency score, and λs = dual variables
Analysis Of Variance and Tukey’s Test
The analysis of variance is employed to compare three or 

more means for statistical significance. It involves simulta-
neous comparison of means using the F test. Fundamentally, 
variances are analyzed to make inferences about population 
means. Tukey’s test is used in conjunction with an analysis 
of variance to find means that are significantly different from 
each other.

Results

Comparing DEA, SFA and COLS efficiencies
In order to calculate firm specific technical efficiency 

using alternative methods, we use the well known data sets 
provided with Tim Coelli’s frontier 4.1. The data consist of 
the output of 60 firms (y) and variables labour and capital as 
the input variables of these firms. Subsequently, the technical 
efficiency of the 60 firms is computed using alternative meth-
ods namely, Data Envelope Analysis (DEA), Stochastic Fron-
tier Analysis (SFA) and Corrected Ordinary Least Squares 
(COLS). For the purpose of brevity, I will denote DEA tech-
nical efficiency, SFA technical efficiency and COLS technical 
efficiency by teDEA, teSFA and teCOLS respectively in the 
rest of this paper. 

The results in Table 1 indicate that the efficiency scores 
of the firms derived using the 3 methods, ranged between 
20 to 100%.  At lower levels of efficiency (<50%), SFA and 
COLS obtained 3 and 38 firms respectively whilst DEA 
recorded  no firm. At moderate levels of efficiency (50 to 
79%), SFA  reported 33 firms, DEA reported 20 and COLS 

reported 21 firms. At higher levels of efficiency (>80%), 
SFA recorded 24 firms, DEA recorded 40 firms and COLS 
reported 1 firm. 

The average efficiencies of the three methods are present-
ed in Table 2. The average efficiencies tend to differ among 
the three methods studied. The teDEA approach provided a 
higher mean efficiency of 83.37%, this is followed by teSFA 
and teCOLS approaches with 74.08% and 45.45% respec-
tively. The coefficient of variation (CV) which is defined as 
the standard deviation expressed as a percentage of the mean 
is also investigated. The teCOLS method tends to have the 
largest CV of 31.72 %. This followed by teSFA and teDEA 
methods with CVs of 17.36% and 13.37% respectively as in-
dicated in Table 2.

In order to investigate whether there is a significant dif-
ference in means between the efficiency scores from different 
methods, the analysis of variance (ANOVA) and Tukey’s HSD 
(Honest Significance Difference) test were applied. The anova 
test (p-value=2e-16) suggest a significant difference among 
the scores from the three efficiency techniques as illustrated 
in Table 3. Using Tukey’s HSD follow up test indicates that 
significant differences exist between teSfa and teDae, teCols 
and teDae, and teCols and teSfa as shown in Table 4.

Table 1. Frequencies and Cumulative Frequencies of Technical Efficiency 
Estimates of Firms obtained with DEA, SFA and COLS

Percent
teSFA 
Freq

F
C. F

teDEA-
Freq

F
C. F

teCOLS 
Freq

F
C. F

10–19 0 0 0 0 1 1

20–29 0 0 0 0 8 9

30–39 1 1 0 0 11 20

40–49 2 3 0 0 18 38

50–59 6 9 3 3 14 52

60–69 9 18 4 7 6 58

70–79 18 36 13 20 1 59

80–89 22 58 21 41 0 59

90–99 2 60 14 55 0 59

100 0 60 5 60 1 60

Table 2. Average Efficiencies with Standard Deviation (S.D) and 
Coefficients of Variation (CV) according to the Different Estimation 

Methods

Model Mean S.d CV (%)

teSFA 74.0833 12.8621 17.3617

teDEA 83.3667 11.1430 13.3663

teCOLS 45.45 14.4204 31.7279

Table 3. Analysis of Variance of Technical Efficiency Estimates of Firms 
obtained with DEA, SFA and COLS

Df Sum Sq Mean Sq F  value Pr (>F)

Method 2 46 874 23 437 141.3 <2e-16 ***

Residuals 177 29 355 166

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1
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Table 5 provides the results of the correlation analysis be-
tween the actual values of the efficiency estimates from the 
three different methods. The correlation between the DEA 
and SFA efficiencies is 0.82, suggesting that the two kind of 
efficiencies are highly correlated, but they are not perfectly 
correlated.  Similarly, Bogetoft and Otto (2011) in an empiri-
cal study noted that the correlation between DEA and SFA 
efficiencies as 0.78. They suggest that the two kinds of ef-
ficiencies are highly correlated.

The evidence of a strong correlation between teSFA and 
teDEA can also be seen in Figure 1 where there is a clear posi-
tive slope in the connection in the points. It is also obvious 
that the correlation between parametric methods tends to be 
stronger (0.92) than correlation between parametric and non 
parametric methods (0.82). Noticeably, it is also clear that 
there are several firms with DEA efficiency of 100% that have 
much lower SFA efficiency. There is even a firm with DEA 
efficiency of 100% and SFA efficiency of 57%.

Figure 2 shows three different boxplots representing effi-
ciency scores derived from three estimation methods namely: 
DEA efficiency (teDEA), SFA efficiency (teSFA) and COLS 
efficiency (teCOLS). It is obvious that the mean and median 
differ between the three methods and the spread in the DEA 
efficiencies is much smaller than the spread in the SFA and 
COLS methods. It can also be noted that the median is lower 
for COLS efficiency and that, there are only a few firms with 
very high efficiency. 

The relationship between SFA and COLS efficiency is il-
lustrated in Figure 3, where it is clear that for almost all firms 
the COLS efficiency is lower than the SFA efficiency except 
a few with very high COLS efficiency. This is expected as 
the COLS efficiency is constructed such that at least one firm 
has an efficiency of 1, which corresponds to the firm with the 
largest OLS error. 

The histogram of the efficiency estimates of the 3 methods 
differ in the shape of their distribution. Noticeably, the histo-
gram of teDEA shows more uniform distribution of efficiency 
estimates when compared to those of teSFA and teCOLS.

Table 4. Tukey’s Honest Significance Difference test of Technical Efficiency 
Estimates of Firms obtained with DEA, SFA and COLS

method diff lwr upr p adj

teSfa – teDae   –9.283333 –14.84071   –3.725953 0.0003327

teCols – teDae –37.916667 –43.47405 –32.359286 0.0000000

teCols – teSfa –28.633333 –34.19071 –23.075953 0.0000000

Table 5. Correlation Analysis of the Efficiency Estimates between the 
Different Methods.

teDEA teSFA teCOLS

teDEA 1.0000 0.8169 0.7892

teSFA 0.8169 1.0000 0.9191

teCOLS 0.7892 0.9191 1.0000

Figure 1. Scatterplot showing the Correlation between teSFA and teDEA

Figure 2. A Boxplot of the Different Estimation Methods

Figure 3. Scatterplot showing the Correlation between teCOLS and teSFA

Figure 4. Histogram of Technical Efficiency Scores
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Discussion

The results presented shows that the actual values of 
the efficiency estimates differ between the three competing 
methods. These differences in estimates may be attributed 
to the methodological differences in the different methods 
used. Mean technical efficiency is found to be sensitive to the 
choice of estimation method. Statistical test such as ANOVA 
and Tukey’s HSD suggest significant difference in means 
between the efficiency scores from different methods. DEA 
and SFA frontiers resulted in higher mean technical efficien-
cy estimates than the COLS production frontier. The differ-
ent technical efficiency estimates provided by the different 
methods might have different policy implications since they 
imply different levels of firm capacity. These results suggest 
that the different methods lead to differences in conclusion. 
The findings of the current study are consistent with those of 
some studies. Jaforullah and Premachandra (2003) found that 
mean technical efficiency of the dairy industry is found to be 
sensitive to the choice of estimation method. They noted that 
generally, the SFA and DEA frontiers resulted in higher mean 
technical efficiency estimates than the COLS production fron-
tier. Similarly, Bravo-Ureta and Rieger (1990) found that esti-
mates of technical efficiencies vary across frontier estimation 
methods. Fundamentally, using one of the three techniques 
could lead researchers to entirely different conclusions due 
to the significant differences in efficiency scores between the 
methods.

The results from the research further revealed that efficien-
cy estimates derived from the different methods tends to differ 
in the extent to which they vary. The results suggest that ef-
ficiency estimates from teCOLS is more variable when com-
pared with efficiency estimates of teSFA and teDEA methods. 
Notably, teDEA efficiency estimates has the smallest variabil-
ity among the three methods.

Though the actual values of the estimates differ between 
the methods but the estimates based on the three methods are 
highly correlated. This is consistent with Neff, Garcia and 
Nelson (1993) who found the correlation between the para-
metric measures to be higher than the correlation between 
parametric and non-parametric models. The presence of a 
strong positive correlation between the different efficiency es-
timates in this research suggests that the methods can be used 
concurrently to provide a holistic perspective of firm specific 
efficiency analysis.

It can be noted that the differences in methodology 
between the DEA, SFA and COLS accounts for the differ-
ent results that were presented. These results are consistent 
with Bogetoft and Otto (2011) who found that several firms 
with a DEA efficiency of 1 that has much lower SFA effi-
ciency. For example using a scatter plot they noted that there 
was a firm with a DEA efficiency of 1 and SFA efficiency of 
0.6.  Furthermore, Bogetoft and Otto (2011) using box plots 
found that the median is lower for COLS efficiency when 
compared with DEA and SFA efficiency. They found that for 
most firms they studied, the COLS efficiency was lower than 
the SFA efficiency. The significant differences in efficiency 

scores observed from different methods in the current study 
certainly have implications for the conclusions which can 
be derived for policy. It remains imperative that researchers 
employ an integrated approach that takes into consideration 
competing methods whilst modelling efficiency of decision 
making units.

Conclusion

Parametric and non parametric approaches of computing 
technical efficiency of decision making units have been devel-
oped. This study investigated the effect of the different methods 
on efficiency scores, by estimating technical efficiency from 
parametric and non parametric methods. The results indicates 
that though the actual values of the efficiency estimates differ 
between the alternative approaches of estimating technical ef-
ficiency, there exists a strong positive correlation between the 
efficiency estimates based on the three methods. Mean techni-
cal efficiency is found to be sensitive to the choice of estima-
tion technique. Statistical test suggest significance difference 
in means between efficiency scores from different methods. On 
the basis of these results, this study argues that differences in 
conclusions are possible when the alternative methods of meas-
uring technical efficiency such as the DEA, SFA and COLS are 
applied. Importantly, the methodologies in the DEA and SFA 
are very different and that is an important reason for the dif-
ferent results. Moreover, the differences in technical efficiency 
estimates provided by the alternative models might have differ-
ent policy implications since they imply different levels of firm 
capacity. The presence of a strong positive correlation between 
the different efficiency estimates, suggest that the methods can 
be used concurrently to provide a holistic view of firm spe-
cific efficiency analysis. In effect, in estimating mean technical 
efficiency of an industry, it is advisable that one applies dif-
ferent methods of efficiency estimation as opposed to a single 
approach since the measurement of technical efficiency is sen-
sitive to the choice of estimation method. Thus applying the 
approaches concurrently will produce better information on the 
technical efficiency of the industry by producing a range within 
which the true technical efficiency may lie.
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Introduction

The banking arena in the country has witnessed significant 
changes in the last two decades due to the outbreak of reforms 
in the financial sector. The process of liberalization initiated 
in 1991 has made ingress of new private sector banks pos-
sible and permitted the foreign sector banks to increase their 
branches in the banking sector. As a result of which, the na-
tionalized banks were forced to face the cutthroat competitions 
created in the market, which is created due to the  entry of  
private banks, foreign banks and NBFC’s. The private banks 
and foreign banks are coming up with their attractive policies 
and providing the customer with better services with the aid of 
hi-technology and new ways of providing convenience to cus-
tomer.  Influenced by the new found technology and increased 
thrust on product innovation, the nationalized banks in the 
country also witnessed a phenomenal growth in the last two 
decades. In the above background it is essential to examine the 
financial soundness of nationalized banks by using the CAM-
EL Model. Since, CAMEL Model attempts to detect problems 
before they manifest themselves.  CAMEL model is basically 
a ratio based model used for evaluating the performance of 
banks and is used for ranking or rating of the banks.

Review of literature

Prasuna (2003) opinioned that ‘tough competition amongst 
the banks benefits the consumers with better facilities, inno-
vative products and better bargains’. A competitive banking 

system promotes the efficiency and therefore important for 
growth, but market power is necessary for stability in the bank-
ing system (Northcott, 2004). Bodla and Verma (2006) empha-
sized that the prime objective of the CAMEL model of rating 
banking institutions is to catch up the comparative performance 
of various banks. In the views of Ghosh Saibal (2010), priva-
tization improves bank soundness, enhances profitability and 
efficiency since government ownership has been empirically 
proven to be detrimental to growth. Goyal Krishna A., (2010) 
analyzes the various risk management measures and strategies 
in place in India owing to increase in competition, deregula-
tion, innovative financial instruments and delivery channels.

A profitable and sound banking sector is at a better point 
to endure adverse upsets and adds performance in the finan-
cial system (Athanasoglouet al., 2008).  Sen Gupta (2011) 
paper deals with the introduction of Basel III norms post the 
2008 financial crisis, and the challenges associated with its 
implementation in India.  Chaudhary Sahila and Sultan Singh 
(2012) analyze the impact of the financial reforms of 1991 
on the increase in soundness of Indian Banking through its 
impact on the assets quality. According to them the key play-
ers to ensure this soundness are again, risk management, NPA 
levels, effective cost management and financial inclusion.

Importance of the study

With the emergence of the private sector banks as well as 
with increase in competition from foreign banks, the national-
ized banks were forced to restructure their activities and were 
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obliged to improve professionalism in the banking activities. 
Increase in competition and the insistence on profitability has 
compelled the nationalized banks to move towards economic 
oriented model, leaving the social approach followed for de-
cades. Against this back ground, it is imperative to measure 
the soundness of the banking sector through a performance 
measurement system that provides an opportunity to assess 
the performances of these nationalized banks.

Objective  
of the study

This study has the following objectives:
–	 To analyze the concept of CAMEL Model approach.
–	 To examine the Capital Adequacy, Assets Quality, 

Management Efficiency, Earning Quality and Liquid-
ity of nationalized banks.

–	 To study the overall performances and soundness of 
nationalized banks with the help of CAMEL Model ap-
proach. 

Hypothesis  
of the study

Ho: There is no significant difference in the performances 
and soundness of the five nationalized banks on the basis of 
CAMEL Approach.

Methodology

For the study, statistical data has been collected from vari-
ous annual reports published periodically by the Nationalized 
Banks. The statistical techniques like percentage, averages, 
coefficient of variation, one way ANOVA have also been 
applied. For proper analysis and evaluation of operational 
performance and financial strength, the individual items of 
profit and loss accounts and balance sheet have also been re-
grouped.

Limitations  
of the study: 

Limitations are always a part of any kind of research work, 
as the report is mainly based on secondary data; proper care 
must be taken in knowing the limitations of the required study. 

1.	 The financial performance of the company is shown 
just for the last six years, ending 2013. Hence, any un-
even trend before or beyond the set period will be the 
limitations of the study. 

2.	 This analysis is based on only monetary information, 
analysis of the non monetary factors are ignored.

3.	 As per the requirement of the study some data have 
been grouped and sub grouped.

Performance Measurement of Nationalized Banks 
on the basis of CAMEL Model

CAMEL model is the mechanism which is used for the 
critical analysis of the balance sheet of banks and the presen-
tation of such analysis to provide for the assessment of the 
health of the banks.  In the present research work, CAMEL 
model has been used as a measuring rod to measure the capi-
tal adequacy, assets quality, management efficiency, earning 
quality and liquidity of five nationalized banks.

Capital Adequacy Ratio

Capital Adequacy indicates the financial health of a bank-
ing unit. Capital Adequacy maintains depositors’ confidence 
and promotes the stability and efficiency of financial system. 
Capital Adequacy reflects the overall financial conditions of 
banks and its ability to meet the need for additional capital. 
It also shows the bank’s ability to meet financial instability. 
Banks have to maintain Capital Adequacy as specified by 
RBI. As per RBI norms, Banks in India should have Capital 
Adequacy of 12%. It is calculated as follows:
	 (Tier I+Tier II) Capital Capital Adequacy Ratio = 	–––––––––––––––––– 	× 100 
	 Risk Weighted Assets

Interpretation

Table no.1, states the capital adequacy ratio of five na-
tionalized banks. In the year 2007–2008 the State Bank of 
India had the highest CAR with 13.54% followed by Bank 
of Baroda (BOB) with 12.91%. The Union Bank was next 
with 12.51% followed by 11.09% by the DENA Bank and 
in the last position was UCO Bank with 10.09%. In the year 
2008–2009 the CAR for SBI decreased to 12.97% followed 
by BOB to 12.88%. The highest in this year was of Union 
Bank with 13.27% and the lowest was of UCO Bank with 
9.75%. In the year 2009–2010, the CAR was highest for BOB 
with 12.84% followed by DENA Bank with 12.77%. The low-
est was of UCO bank with 11.35%.  In the year 2010–2011, 
the CAR was highest of DENA Bank with 13.41% followed 
by BOB with 13.02%. In the year 2011–2012, the CAR of 
BOB was highest with 12.95% followed by SBI with 12.05%. 
In the year 2012–2013, the CAR was highest for UCO Bank 
12.42% followed by BOB with 12.09%. The overall average 
of Capital Adequacy Ratio was highest of BOB with 12.78% 
followed by Union Bank with 12.42%.  On the basis of Capi-
tal Adequacy Ratio, the BOB was having the 1st rank followed 
by Union Bank of India which was having the 2nd rank. The 3rd 
rank was of SBI followed by DENA Bank which was having 
the 4th rank and the last rank was of UCO Bank. The Standard 
Deviation was highest of State Bank of India with 0.97 and 
lowest of Bank of Baroda with 0.31. The coefficient of varia-
tion was highest of UCO Bank with 8.45% and the lowest was 
of Bank of Baroda with 2.46%.
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Assets Quality

Assets Quality is an important tool to judge the degree of 
financial strength. It determines the component of non-per-
forming assets as a percentage of total assets. It shows the 
types of debtors the banks are having. It is a measure of qual-
ity of assets when management has not provided for loss on 
NPAs. It is calculated as follows:
	 Net NPA 
Net NPA to Net Advances Ratio = 	––––––––––– 
	 Net Advances

Interpretation

Table no.2, states the Net NPA to Net Advances Ratio 
of five nationalized banks. According to the above study, 
in the year 2007–2008, the Net NPA to Net Advances Ratio 
was highest of UCO Bank with 1.98 followed by SBI with 
1.78. The lowest Net NPA to Net Advances Ratio was 0.47 
of BOB. In the year 2008–2009, the highest Net NPA to Net 
Advances Ratio was of SBI with 1.79 followed by UCO Bank 
with 1.18. The lowest Net NPA to Net Advances Ratio was 
of BOB with 0.31. In the year, 2009–2010 the Net NPA to 
Net Advances Ratio was highest of SBI with 1.72 followed 
by DENA Bank with 1.21. In the year, 2010–2011, the Net 
NPA to Net Advances Ratio was highest of UCO Bank with 
1.84 followed by SBI with 1.63. In the year, 2011–2012, the 
Net NPA to Net Advances Ratio was highest of UCO Bank 
with 1.96 followed by SBI with 1.82. The Lowest Net NPA 
to Net Advances Ratio in this year was of BOB with 0.54. 
In the year 2012–2013, the Net NPA to Net Advances Ratio 
was highest of UCO Bank with 3.17 followed by SBI which 
was 2.1 and the lowest was of BOB with 0.24. The overall 
average of the Net NPA to Net Advances Ratio was high-
est of UCO Bank with 1.88 followed by SBI with 1.81. The 
next was DENA Bank with 1.14 followed by Union Bank of 

India with 1.00 and at last it was BOB with 0.38. On the ba-
sis of ranking, the BOB was ranked 1st, Union Bank of India 
was ranked 2nd, the DENA Bank was ranked 3rd, the SBI was 
ranked 4th and the UCO Bank was ranked 5th.  The Standard 
Deviation was highest of UCO Bank with 0.67 and lowest of 
Bank of Baroda with 0.10. The coefficient of variation was 
highest of Union Bank of India with 62.06% and the lowest 
was of SBI with 8.02%.

Management Efficiency

Ratios in this area involve subjective analysis and effi-
ciency of management. It shows management capability to 
assign premium to better quality bank and discount the poorly 
managed ones. For measuring the management efficiency, 
business per employee has been calculated. Business per em-
ployee attempts to measure the efficiency of all the employees 
of a bank in generating business for the bank. It is calculated 
as follows:
	 Total Business 
Business per Employce Ratio = 	––––––––––––– 
	 Total Employees

Interpretation

Table no.3, states the business per employee of the five na-
tionalized banks. In the year 2007–2008, the business per 
employee was highest of Bank of Baroda with 7.04, fol-
lowed by Union Bank of India which was 6.2. The lowest 
in this ratio was of State Bank of India which was 4.56. In 
the year, 2008–2009, the business per employee was highest 
of Bank of Baroda which was 9.13, followed by UCO Bank 
with 7.32 and the lowest in this year was 5.56 of State Bank 
of India. In the next year 2009–2010, business per employee 
was highest of Bank of Baroda which was 9.81, followed 

Table No. 1: Capital Adequacy Ratio (%)

Year
State 

Bank of 
India

Bank of 
Baroda

Union 
Bank of 

India

Dena 
Bank

UCO 
Bank

2007–2008 13.54 12.91 12.51 11.09 10.09

2008–2009 12.97 12.88 13.27 12.07 09.75

2009–2010 12.00 12.84 12.51 12.77 11.35

2010–2011 10.69 13.02 12.95 13.41 11.87

2011–2012 12.05 12.95 11.85 11.51 11.03

2012–2013 11.22 12.09 11.45 11.03 12.43

Mean 12.08 12.78 12.42 11.98 11.09

Rank 03.00 01.00 02.00 04.00 05.00

S.D. 00.97 00.31 00.62 00.87 00.94

C.V. 08.00 02.46 04.97 07.30 08.45

Source: Compiled from the annual reports of the respective banks. 
(From 2008–2013)

Table No. 2: Net NPA to Net Advances Ratio

Year
State 

Bank of 
India

Bank of 
Baroda

Union 
Bank of 

India

Dena 
Bank

UCO 
Bank

2007–2008 1.78 0.47 00.17 00.94 01.98

2008–2009 1.79 0.31 00.34 01.09 01.18

2009–2010 1.72 0.34 00.81 01.21 01.17

2010–2011 1.63 0.35 01.19 01.22 01.84

2011–2012 1.82 0.54 01.70 01.01 01.96

2012–2013 2.10 0.24 01.79 01.39 03.17

Mean 1.81 0.38 01.00 01.14 01.88

Rank 04.00 01.00 02.00 03.00 05.00

S.D. 0.14 0.10 00.62 00.15 00.67

C.V. 8.02 26.79 62.06 13.03 35.46

Source: Compiled from the annual reports of the respective banks. 
(From 2008–2013)
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by UCO Bank which was 9.01 and the lowest was of State 
Bank of India with 6.36.  In the year 2010–2011, the busi-
ness per employee was highest of Bank of Baroda which 
was 12.29, followed by UCO Bank which was 11.36 and the 
Lowest was 7.05 which was of State Bank of India. In the 
year, 2011–2012, the business per employee was highest of 
Bank of Baroda which was 14.66, followed by 13.17 which 
was of DENA Bank. The lowest business per employee for 
this year was of State Bank of India being 7.98. In the next 
year of 2012–2013, the highest business per employee was 
f Bank of Baroda which was 16.89, followed by 14.75 of 
DENA Bank. The lowest in this year was of 8.07 of SBI. 
The mean was highest of Bank of Baroda with 11.64, fol-
lowed by DENA Bank with 10.04. The Bank of Baroda 
ranked 1st, DENA Bank 2nd, UCO Bank3d, Union Bank of 
India 4th an SBI 5th. The Standard Deviation was highest of 
Bank of Baroda with 3.36 followed by DENA Bank with 
3.21 and lowest of State Bank of India with 1.26. The coef-
ficient of variation was highest of DENA Bank with 31.96% 
followed by Bank of Baroda with 28.91 and the lowest was 
of SBI with 19.14%.

Earning Quality

Earning Quality shows the ability of a bank to earn regu-
larly. It also explains the sustainability and growth in earnings 
in the future. This factors gains importance on the fact that 
much of the banks income come through non -core activities 
i.e., investments, treasury operations and so on. This ratio ex-
presses the quality of income in form of income generated by 
core activities income. For measuring the earning quality of 
five nationalized banks return on average assets ratio was ap-
plied which measures the efficiency in utilization of assets. It 
is calculated as follows:
	 Net Profit Return on Average Assets Ratio = 	––––––––––––– 	× 100 
	 Averange Assets

Interpretation

Table no. 4, states the Return on Average Assets ratio of 
the five nationalized banks of India. In the year, 2007–2008, 
the Return on Average Assets ratio was highest of the Union 
Bank of India with 1.26, followed by DENA Bank with 1.06.
The lowest Return on Average Assets ratio was of UCO Bank 
with 0.52. In the next year 2008–2009, the highest Return on 
Average Assets ratio was of Union Bank of India with 1.27, 
followed by Bank of Baroda with 1.09 and the lowest was of 
UCO Bank with 0.59. In the year 2009–2010, the highest Re-
turn on Average Assets ratio was of Union Bank of India with 
1.25, followed by Bank of Baroda with 1.21 and the lowest of 
Return on Average Assets ratio was of UCO Bank with 0.87. 
In the year 2010–2011, the highest Return on Average Assets 
ratio was of Bank of Baroda with 1.33, followed by Union 
Bank of India with 1.05 and the lowest was of UCO Bank with 
0.66. In the year 2011–2012, the highest Return on Average 
Assets ratio was of Bank of Baroda with 1.24, followed by 
DENA Bank with 1.08 and the lowest was of UCO Bank with 
0.69. In the last year 2012–2013, the Return on Average As-
sets ratio was highest of SBI with 0.91, followed by Bank of 
Baroda with 0.90 and the lowest was of UCO Bank with 0.33. 
The overall average was highest of Bank of Baroda with 1.11, 
followed by Union Bank of India with 1.07 and the lowest 
was of UCO Bank with 0.61. Accordingly, the Bank of Baroda 
was ranked 1st, Union Bank of India 2nd, DENA Bank 3rd, SBI 
4th and UCO Bank 5th. The Standard Deviation was highest of 
Union Bank of India with 0.21, followed by Bank of Baroda 
and UCO Bank with 0.17. The coefficient of variation was 
highest of UCO Bank with 27.05% followed by Union Bank 
of India with 19.70%.

Liquidity

Liquidity of a bank represents its ability to meet its finan-
cial responsibilities. Maintaining correct level of liquidity is 

Table No. 3: Business per Employee (Per Lakh)

Year
State 

Bank of 
India

Bank of 
Baroda

Union 
Bank of 

India

Dena 
Bank

UCO 
Bank

2007–2008 04.56 07.04 06.2 05.76 05.8

2008–2009 05.56 09.13 06.94 07.31 07.32

2009–2010 06.36 09.81 08.53 08.27 09.01

2010–2011 07.05 12.29 10.43 10.99 11.36

2011–2012 07.98 14.66 10.7 13.17 12.47

2012–2013 08.07 16.89 12.15 14.75 13.43

Mean 06.60 11.64 09.16 10.04 09.90

Rank 05.00 01.00 04.00 02.00 03.00

S.D. 01.26 03.36 02.12 03.21 02.75

C.V. 19.14 28.91 23.17 31.96 27.81

Source: Compiled from the annual reports of the respective banks. (From 
2008–2013)

Table No. 4: Return on Average Assets Ratio (%)

Year
State 

Bank of 
India

Bank of 
Baroda

Union 
Bank

Dena 
Bank

UCO 
Bank

2007–2008 01.01 00.89 01.26 1.06 00.52

2008–2009 01.04 01.09 01.27 1.02 00.59

2009–2010 00.88 01.21 01.25 1.01 00.87

2010–2011 00.71 01.33 01.05 1.00 00.66

2011–2012 00.88 01.24 00.79 1.08 00.69

2012–2013 00.91 00.9 00.79 0.86 00.33

Mean 00.91 01.11 01.07 1.01 00.61

Rank 04.00 01.00 02.00 3.00 05.00

S.D. 00.11 00.17 00.21 0.07 00.17

C.V. 11.81 15.08 19.70 7.03 27.05

Source: Compiled from the annual reports of the respective banks. 
(From 2008–2013)
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important for ensured growth and earning. Banks have to be 
more careful in investments in order to create more profit on 
investment as well as to provide liquidity to the depositors. 
High Liquidity ratio shows the banks efficiency. For measur-
ing the liquidity of five nationalized banks liquid assets to to-
tal assets ratio was applied which measures the overall liquid-
ity position of the bank. It is calculated as follows:
	 Liquid Assets 
Liquid Assets to total Assets Ratio = 	–––––––––––  
	 Total Assets

Interpretation

Table no. 5, shows the Liquid Assets to Total Assets Ra-
tio of the five nationalized banks of India. In the year 2007–
2008, the highest Liquid Assets to Total Assets Ratio was of 
Bank of Baroda with 0.1242, followed by SBI with 0.1234 
and the lowest was of UCO Bank with 0.0871. In the next 
year 2008–2009, the Liquid Assets to Total Assets Ratio was 
of SBI being 0.1299, followed by DENA Bank with 0.1209 
and the lowest was of UCO Bank with 0.0972. In the year  
2009–2010, the highest Liquid Assets to Total Assets Ratio 
was of Bank of Baroda which was 0.1274, followed by SBI 
with 0.1061. In the following year 2010–2011, the highest 
Liquid Assets to Total Assets Ratio was Bank of Baroda with 
0.1393, followed by SBI with 0.1269. In the year 2011–2012, 
the highest Liquid Assets to Total Assets Ratio was of Bank 
of Baroda with 0.1435, followed by SBI with 0.0955 and the 
lowest of Union Bank of India with 0.0598. In the last year 
2012–2013, the highest Liquid Assets to Total Assets Ratio 
was of Bank of Baroda with 0.1561, followed by SBI with 
0.0927 and the lowest Liquid Assets to Total Assets Ratio was 
of Union Bank of India with 0.052.  The highest overall av-
erage of Liquid Assets to Total Assets Ratio was of Bank of 
Baroda with 0.1327 and the lowest was of Union Bank of In-
dia with 0.0781. Accordingly, the Bank of Baroda was ranked 
1st, State Bank of India 2nd, DENA Bank 3rd, UCO Bank 4th 

and Union Bank of India 5th. The highest Coefficient of varia-
tion was 21.55 of Union Bank of India and lowest was of 
Bank of Baroda with 12.02. 

Testing of Hypothesis

Null Hypothesis (Ho)-

There is no significant difference in the performances and 
soundness of the five nationalized banks on the basis of CAM-
EL Approach.

The critical value of F for v1 = 4 and v2 = 20 at 5% level of 
significance is 2.866 whereas the calculated value of F is 8.59. 
Since the calculated value of F is more than the table value, 
we conclude that there is significant difference in the perfor-
mances and soundness of the five nationalized banks on the 
basis of CAMEL Approach during the study period.  Hence, 
null hypothesis is rejected.

Conclusion

Interpretation

Table no.7, depicts overall raking based on CAMEL Mod-
el to rate the banks according to their performance. It is clear 
from the above table that BOB has been ranked at the top posi-
tion with composite average of one. The Union Bank of India 
and Dena Bank secured the 2nd position with almost 2 each. 
The next was the State Bank of India which secured the 4th 
position with the composite average of 3.6 and in the last po-
sition was the UCO Bank which secured the 5th rank with the 
composite average of 4.4.

Table No. 5: Liquid Assets to Total Assets Ratio

Year
State 

Bank of 
India

Bank of 
Baroda

Union 
Bank

Dena 
Bank

UCO 
Bank

2007–2008 0.1234 0.1242 0.0913 0.1045 0.0871

2008–2009 0.1299 0.1059 0.0993 0.1209 0.0972

2009–2010 0.1061 0.1274 0.0808 0.0888 0.059

2010–2011 0.1269 0.1393 0.0852 0.0764 0.1039

2011–2012 0.0955 0.1435 0.0598 0.0635 0.0754

2012–2013 0.0927 0.1561 0.052 0.0866 0.0621

Mean 0.1124 0.1327 0.0781 0.0901 0.0808

Rank 02.0000 01.0000 05.0000 03.0000 04.0000

S.D. 00.0200 0.0200 0.0200 0.0200 0.0200

C.V. 13.3500 12.0200 21.5500 20.5900 20.8100

Source: Compiled from the annual reports of the respective banks. 
(From 2008–2013)

Table No. 6: Analysis of Variance (ANOVA) Table: 
One Way Classification Model

Sources of Variation
Sum of 
Squares 

(SS)

Degree of 
Freedom 

(v)

Mean Square 
(MS)

Between Samples 31.6 04 7.90

Within Samples 18.4 20 0.92

Total 50.0

Interpretation of ANOVA
F = –8.59 & F0.05 = 2.866

F > t0.05

Table No. 7: Composite Ranking: Overall Performance

Name of Banks C A M E L Average Rank

State Bank of India 3 4 5 4 2 3.6 4

Bank of Baroda 1 1 1 1 1 1.0 1

Union Bank of India 2 2 4 2 5 3.0 2

Dena Bank 4 3 2 3 3 3.0 2

UCO Bank 5 5 3 5 4 4.4 5
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Suggestions

The following suggestions could be laid down in the light 
of the findings: 

i.	 The UCO Bank needs to increase its Capital Adequacy 
Ratio in order to maintain its depositors’ confidence 
and to promote the stability and efficiency of its finan-
cial system.

ii.	 The UCO Bank should give due importance to the 
management of its assets since, the quality of assets is 
an important parameter to measure the degree of finan-
cial strength. .

iii.	 The State Bank of India should improve its manage-
ment efficiency in order to take crucial decisions de-
pending on the risk perception.

iv.	 The UCO Bank should try to improve the quality of its 
core banking activities i.e., from lending activities in 
order to increase income. Since, quality of earning is 
an important criterion that determines the ability of a 
bank to earn consistently.

v.	 The Union Bank of India should give utmost impor-
tance to its liquidity position and should try to improve 
it, since liquidity is a crucial aspect which measures the 
bank’s ability to meet its financial obligations.
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Introduction

Local governments and their related bodies operating un-
der various legal statuses manage large sums and significant 
assets, therefore this sector has a significant influence on the 
competitiveness of the whole of the economy. The local public 
sector has found itself in a critical economic and financial situ-
ation on many occasions since the “great transition” of 1990, 
which called for the elaboration and actual implementation of 
various reform measures. It is apparent that local governments 
of settlements are still either awaiting for or under transfor-
mation. Many local studies1 have been presented on the eco-
nomic and financial situation of local governments, revealing 
as a summary that experts also urge the implementation of 
reform measures regarding the management of local govern-
ments, the financing of the performance of its services and 
budget planning. Also, the establishment of planning systems 
allowing for the most accurate determination of the volume 
of public and generated funds financing the transparency of 
the performance of their public services, duties and the qual-
ity of the administration, are all in the interest of the national 
economy as well. The sector is characterized by the complex-
ity and slowness of information flow, the inaccurate planning 
of cost allocation (expenditures), the poor transparency of the 
financing of tasks, and the belated or inappropriate decision 
making of the leadership.

The objective of business administration on a sub-sover-

eign governmental level can be described by the “3E” para-
digm. According to this, public services must be effective, 
efficient and economic. Nowadays these “threefold of goals” 
have been completed with the issue of quality, or more pre-
cisely with the expectation of “quality public services”. The 
question is, how much do the currently applied planning sys-
tem support the fulfilment of these objectives? Experts and 
those who are directly involved agree that the planning system 
must be reformed and improved, along with the elements of 
the procedure and the methods of planning. We believe that 
by the careful and targeted selection of the tools offered by 
the NPM (New Public Management) school or public man-
agement model – on account of its practicality – it is possible 
to select the appropriate management tools and methods, the 
application of which is justified on the level of local govern-
ments, and which also contribute to the implementation of 
economic, efficient, effective and quality public services.

These strategic and operative analysing-planning meth-
ods which are applied within the frame of controlling, and are 
already successfully applied by the private sector allow for 
the more efficient operation of these processes, and also en-
able the achievement of the set objectives regarding the sector 
of local governments. It is also supported by the favourable 
change causing the reformation of the accounting information 
system as the fundamental basis of information for planning, 
by introducing a performance-driven approach in the budget-
ary accounting system as from 2014.
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1. Literature review

1.1 Concepts on planning within  
the public sector

For the concept of planning, there is no definition found 
in literature independent from history – political culture – and 
theoretical planning schools, which would hold in all histori-
cal periods and political systems. In general, definitions re-
garding planning narrow down the concept by considering it 
to be equal with the preparation of the budget. [László, 1994; 
Koháriné, 2011; Farkas (ed), 2004; Csanádi–Tóth, 2002]. Lás-
zló understands planning as a decisive element of the prepara-
tion of the budget. The planning activities of those who are 
operating from a budget include the construction of the budg-
et, during which the transformed plan (or budget) prepared 
by bureaucrats, and disputed by all parties of the negotiation 
process is approved by the political body entitled to make a 
decision [László, 1994].

We believe that we must not consider the planning of the 
budget and planning to be equal, since the budget actually re-
fers to a – usually annual – financial plan which is prepared 
annually, while the referenced literature discusses the budget 
as an umbrella term, which also includes the long-term plan-
ning duties of local governments. Therefore the economic 
program as a long-term plan is discussed within the frame of 
budgetary planning, as part of the plan. Similarly to the con-
cept of planning management, it is also suggested to separate 
long-term planning from the process of preparing the annual 
plan (budget), of course both fields of planning are included in 
the concept of the planning process.

The following definition describes planning in a more gen-
eral and comprehensive way: planning includes the analysis 
of the external environment, internal features and the explora-
tion of potential development paths for local governments and 
their institutions, furthermore it also enables the sharing of 
information and the reconciliation of interests between par-
ticipants [Báger ed., 2010]. This definition is close to the busi-
ness approach of planning in terms of considering the analysis 
of the internal features and abilities of the environment and 
the organization to be part of the planning process, and also it 
draws the attention on the cooperation that is realized between 
those who take part in the planning process, which should re-
sult in a plan representing the various interests of different 
stakeholders.

New elements of the concept of planning emerge in the 
next definition, which include the interpretation of plan-
ning as a structured process, and emphasizing it as a tool 
for control, thus positioning planning as a management func-
tion – similar to the definition of planning used in the private 
sector. Public planning is the execution of democratic will 
without intentions on limiting the behaviour and capacity of 
members of the society, instead, by the means of planning, 

it is possible to get closer to the efficient implementation of 
the public will, and to facilitate social-economic develop-
ment. Planning is a well-structured instrumental method of 
success-oriented social actions, an explicit tool for control 
[Faragó, 2001].

Literature referred so far on planning focus on the proc-
ess-nature of planning, and consider the process to be final 
with the completion of the plan document, as the fulfilment 
of the main purpose of planning. We believe that the planning 
of local governments – just as in case of the business sector 
– cannot be limited to the preparation process of plans only, 
since one of the key indicators of the success of planning is 
the effective implementation of plans, and its power to sup-
port measures, management decisions and the performance 
of everyday tasks and actions, therefore the implementation 
of plans must also be analysed by exploring the differences 
between estimations and the completion of estimations and 
their related reporting processes, along with the elaboration 
of a scheme to measure the efficiency and effectiveness of the 
goals set during planning and in plans.2

Financial planning by local governments in Hungary is 
traditionally associated with budgeting. All initiatives aim-
ing to reform the concept and methodology originate in the 
public management reform trends. The most reknown public 
sector reform concept is the New Public Management (NPM) 
movement. Several theoretical schools are represented among 
NPM-reforms that consider the adoption of management prac-
tices and methods for the public sector as a solution for the 
malfunctions of state and public administration. These schools 
reveal the outdated elements of planning, while draw attention 
to areas in need of reforms.

The article of Hood in 1991 [Hood, 1991] called my 
attention on the fact, that the expanding NPM offers non 
less than a universal solution for public services, however 
the author have already foreseen several sources for internal 
tensions which actually emerge later. The NPM doctrine 
announced the adaptability of the methods of the private 
sector to fit the public sector as well, and also proclaimed 
a more efficient control over processes, the priority of the 
market as an allocation mechanism and the role-shift of the 
government (as “it should govern, and not execute”). The 
reasons for its expansion include political-ideological factors, 
fiscal aspects, and the demand of citizens for improved 
public services, while the primarily cause for becoming a 
global phenomenon is considered to be the cultural-scientific 
dumping of the pioneering Anglo-Saxon countries, which 
was further convinced by the fact that global organizations 
also recommend this radical proposal [for details see: László, 
2012].

The ideology and the evaluation of public management 
reforms announced and/or implemented accordingly is a 
recurring element in all of my studies in the subject. The 
lessons learned from these evaluations: 1) the importance 

2 On the other hand, the analytic examination of the planning activity cannot be considered independent from other leadership sub-systems, on account of the 
complex nature of the activity.
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of the local context: the identity of slogans resulted in 
completely different solutions in case of countries with 
differing traditions and practices [Pollitt and Bouckaert, 
2011]; 2) the practical application of the basic axioms 
did not work out as expected3. Even the pioneering NPM 
countries such as Great-Britain, Australia or New-Zealand 
reconsidered their approach on public services in light of 
the results [Warner, 2012]. Dunleavy and his co-authors 
(2006) report on the termination and reversing of a number 
of key factors in case of the above pioneering countries, and 
Warner [2008, 2010] also discusses the trends on reversing 
outsourcing and privatisation, and the expansion of mixed 
services. Similarly, Hall [2012] investigates how public 
services are being „executed by the government” and the 
reasons for it; 3) the  recovering of this task will result in 
governments taking up the role of the executor, instead of 
conveniently being the organizer of services. It allows for 
the control over a great share of the local economy, however 
it also brings back the administration-related problems, 
which they have been able to get rid of by outsourcing 
them: on account of the traditional budgetary approach 
and the political influence, it is impossible to implement an 
economic-oriented approach on tasks (e.g.: effectiveness, 
efficiency, economy, financing, service quality). According 
to what has been discussed regarding the local society, the 
solution lies in the development of the management activities 
of self-governments and its institutions – especially focusing 
on the field of strategic management (strategic thinking) – 
and the establishment of a controlling system, which could 
be applied both in case of its own institutions, and external 
service providers, in order to ensure value-adding public 
services.

The importance of planning

As regards planning, future becomes the moving force of 
actions and decisions. The importance of planning in the pub-
lic sector is probably even greater than in the private sector, 
since the players of the public sector perform their duties from 
public funds, providing their services for the “customers”, 
members of the society. The outstanding importance of plan-
ning in the public sector might be explained by the following 
reasons:

–	 Budgetary authorities perform their public services and 
satisfy social public needs out of the payments of citi-
zens, paid under various claims. Tax-paying citizens 
– as a rightful claim – want to see through the kind of 
compensations they receive in exchange for their pay-
ments (social control). The “state” can only give an ac-
curate answer to this question, if an accurate budget 
(plan) is made on the public services to be performed 
(expenditure requisites), and their financial coverage 

(financing sources). The state must become account-
able. In order for this, we must be able to measure 
public services (output and outcome), and the practical 
implementation of budget planning is also required, by 
applying the most appropriate planning method during 
the process of planning. 

–	 The state and its various apparatuses react slowly to the 
changes of the economic environment and to the im-
pulses of the market’s supply-demand relations, there-
fore the fulfilment of public services and the financing 
system must be thought through as accurately as pos-
sible, with foresight and by the reduction of risks and 
uncertainties to a minimum level, all of which would 
be impossible to implement without an effective plan-
ning process. Without a carefully elaborated efficient 
planning also supported from a professional aspect, it 
is impossible to create an effective budget.

Further arguments supporting the necessity of planning are 
“sector neutral”. The future motivates management decisions 
through planning, the uncertainties and risks regarding the 
operation might be reduced by an accurate, well-thought and 
formalized planning, as planning marks the path of develop-
ment for a company, which enables the implementation of a 
more effective (goal-driven), successful operation.

According to Faragó, the major characteristics of planning 
within the public sector of a modern market economy are the 
followings:

–	 “multi-levelled and the involvement of several players 
(the system is not formed by only the basic conflicts of 
economy);

–	 Presence of two directions (top-down and bottom-up at 
the same time);

–	 It accepts the necessity of governmental intervention 
(from outside, top-down) (for the long-term interests 
of the nation);

–	 Value-pluralism;
–	 Aspires to conform to the level of the society’s knowl-

edge (scientific, rational), however it is also restricted 
by the volume and type of the available information;

–	 Dual: it partially assists (generates), and partially lim-
its the private sector

–	 And it is determined by politics.” [Faragó, 1997].
Planning establishes contact between the local govern-

ment and its environment. We must prepare for the anticipated 
changes and challenges of the environment with the help of 
planning. Legislative environment as the “explanation vari-
able” plays an outstanding role considering the elements of 
the environment, since it influences and explains directly the 
basic conditions of the operation of the planning system as 
a “dependant variable”. Therefore, prior to the comprehen-
sive introduction of the planning system it is recommended to 
briefly review the legislative environment.

3 In Hungary, privatisation and liberalisation were accompanied by the process of denationalization, during which the ability of 
the state to regulate the market was shaken, the recovery of which is indispensable, and as a recommendation, according to the 
neoweber state model (NWS).
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1.2. Legislative framework of planning, operation  
of designing system

The framework and essential regulations regarding plan-
ning activities of local governments are regulated in Hungary 
by laws and related government regulations. The basic and 
decisive prescriptions regarding planning are specified by the 
law on public finances (hereinafter referred to as Áhtv.)4 and 
the law about the local self-governments of Hungary (herein-
after referred to as Ötv.)5. Regulations regarding the process of 
planning generally focus on the planning of the annual budget, 
while duties on planning for a mid or long term are barely 
included in the legislation.

The general objectives of planning are described by the 12. 
§ (1) of Áhtv., “the purpose of planning is to ensure that the 
approval of the expected revenues are supported from the as-
pect of economics, and estimated expenditures are only deter-
mined to an extent necessary for the appropriate performance 
of public services”. The legislation also declares that new pub-
lic services can only be created or undertaken, when the nec-
essary financial resources are available for its completion. In 
case financial resources become unavailable throughout plan-
ning, the termination of the public service must be executed.

1.2.1 Regulations affecting long-term planning

According to the current legislative environment, the prep-
aration of long-term plans is required in case of settlement 
instruments, settlement development concepts and plans, 
and economic programs adjusted to political terms. Certain 
sectoral legislations might also prescribe obligations on the 
preparation of long-term programs and plans, such as environ-
mental programs, rural development or touristic concepts etc. 
According to the regulations of the Ötv., local governments 
must determine their own economic program. The leadership 
of the local government formed after the elections records its 
long-term development concepts in an economic program and 
development plan, based on the results and experiences of 
the previous political term, its perspectives on the future, and 
own objectives set out during the campaign. Within the terms 
of the Ötv., the time interval of an economic program must 
cover at least one political term (which is 4 years in Hungary 
currently), though it might be longer than that. In this sense, 
the economic program might fulfil the role of a comprehen-
sive long-term plan, if it includes the main objectives, tools, 
achievement methods and strategic plan elements of fields of 
activities, which are of strategic importance. Nevertheless, 
neither the Ötv., nor the Áhtv. contains mandatory obligations 
on the structure, content, form and validity of the economic 
program, therefore local governments determine their long 
term objectives and the criteria and toolkit of the implementa-
tion themselves. The content of economic programs are not 
regulated in details by legislation, instead there is a general 

statement: “the economic plan and development plan deter-
mines the objectives and tasks which serve the purpose of en-
suring the services to be performed by the local government 
and the improvement of their quality, if possible in accord-
ance with the extent of the budget of the local government, by 
thoroughly considering the peculiarities of the local society, 
environment and economy” (Ötv. 116.§(3). Further specifi-
cations of the Ötv. declare that the economic program must 
be elaborated in accordance with the regional development 
concepts of the county, and special focus must be placed on 
development concepts regarding the ensuring of public serv-
ices and the improvement of their quality. This is a general 
and comprehensive objective, the implementation of which 
depends on local governments, thus allowing for a great deal 
of freedom for local governments regarding the completion of 
their strategic planning duties. There are no other obligations 
or guidelines specified by legislation regarding the prepara-
tion of an economic program.

The purpose of an economic program – as a long-term, 
comprehensive plan – is to be the foundation of the annual 
budget concept and annual budget to be prepared subsequent-
ly. An economic program can only fulfil the role of a compre-
hensive strategic plan, if its objectives, tools and programs 
are also built in the annual budget, and the government is able 
to follow the selected “track” within the program in order to 
achieve its objectives. The economic program has to be modi-
fied and updated in exceptional cases – such as an unexpected 
modification in a regulation, or other changes within the envi-
ronment –, since plans are active or passive tools for adjusting 
to the changes of the environment.

1.2.2 Mid-term (tactical) planning

Mid-term, or so-called tactical action plans create the di-
rect and measurable relation between strategic and annual 
plans throughout the planning process of companies. Regard-
ing the mid-term planning of local governments, the Áhtv. de-
clares it briefly that at latest until the regulation and decision 
on the budget is approved, and within the frame of a decision, 
local governments have to perform an assessment annually on 
the amount of their own revenues defined by the legislation 
issued under the authority of the Stability law, and also on the 
amount of its expenditures that are derived from operations 
generating debt according to the Stability law, estimated for 
the three years that follow the financial year.

1.2.3 Short-term planning:  
The concept of the budget and  
the annual budget

The preparation of draft regulations on the budget of local 
governments requires a continuous preparation and planning 
work. The economic program prepared at the beginning of 

4 The current legislation in force is the act CXCV. of 2011. on public finances, and the related government regulation number 368/2011. (XII.31.) on the execu-
tion of the law on public finances.
5 The current legislation in force is the act CLXXXIX. of 2011. on the local self-governments of Hungary.
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the political term (election) is one of the foundations of the 
draft regulations on the budget, the other one is the budget 
concept prepared annually under the direction of the notary. 
The concept on the budget is prepared by the notary and the 
planning unit under the direction of the notary, taking into 
account the bill on the central budget, the expected economic 
policy of the government and its macro-economic forecasts, 
the planned objectives of the economic program, foreseen 
revenues, undertakings and other payment obligations. 
Leaders of institutions overseen by the local government 
have to be involved in this planning process, which means 
that institution leaders must be informed about the planned 
guidelines of the central budget, about planning instructions 
and principles on the performance of services of governments, 
and also on the regulation of resources. After that, local 
governments determine the range of numerical and textual 
information they require from institutions themselves, for 
the elaboration of the concept. Actual calculations have to be 
performed within the budget concept regarding the expected 
resources of revenues and the tasks of self-governments 
(expenditures), practically in a structure corresponding to the 
revenue and expenditure elements of the budget. The actual 
structure and content of the concept is not specified by the 
law. During the process of composing the concept, the mayor 
asks for the opinion of bodies on the draft concept, with the 
opinion of the financial body being of utmost importance 
considering the financial feasibility and sustainability of 
the concept. The body of representatives is empowered to 
approve the draft budget concept which already includes the 
opinion of bodies, and which is implemented in the form of 
a decision. The exact form and content of the decision made 
by the body of representatives is not regulated by legislation. 
The first stage of the budget planning process is completed 
with the approval of the budget concept, which results in 
a document that will serve as the actual foundation of the 
planning of the budget.

Legislations in force are characterized by the dominance 
of regulations on the preparation of the annual budget. The 
tasks related to the preparation of the annual budget of local 
governments are clearly regulated by the Ötv., Áhtv., and 
the government regulation on the execution of the law on 
public finances. The annual budget is the foundation of the 
administration of local governments, which is part of the 
government’s budget. The budget represents an actual fund, 
which serves the purpose of financing defined objectives. The 
budget is also a financial plan, which is driven by the future 
and includes uncertainties and risks as well, on account of its 
nature. Furthermore, the budget is a legal document which is 
approved by a legitimate political body, and it expresses and 
exercises public policy objectives [Győrffi–Vígvári, 2009]. In 
a political sense, the budget is the program of the government, 
from the aspect of public policies, it is the classification of 
all governmental tasks, and in financial terms, it is a tool for 
harmonizing expenditure claims with revenue opportunities 
[Magyary, 1923. quoted by: Sivák–Vígvári, 2012].

Áhtv. defines the budget as a document, which contains 
the appropriated value of budgetary revenues being realized in 
the financial year (revenue estimates) and budgetary expenses 
(expenditure estimates). (Áhtv.4.§(2)) The budget is also re-
garded as a plan by the legislation, which includes the estimat-
ed, thus the planned amounts of expenditures and revenues for 
the upcoming year. The second, final step of budget planning 
is the preparation of the annual budget and its approval in the 
form of a regulation.

A budget in general is prepared annually, which means 
that the budget is usually valid for a calendar year. The annual 
budget is the financial foundation of the performance of man-
datory and volunteered services throughout the administra-
tion. A two-levelled planning is typical in case of the budget 
planning of local governments. First, the joint budget of the 
government and its institutions has to be prepared, which is 
determined by the local government, in the form of a regula-
tion on the budget, and second, a budget will also be prepared 
on the elements of the government and its institutions. Vígvári 
has a different interpretation of the two levels of the budget 
planning process, accordingly, the first level of planning is the 
central level, where the planning of the financial resources “to 
be spent” in the financial year is implemented, being avail-
able in the form of a governmental fund for the performance 
of mandatory services of local governments [Vígvári, 2002]. 
The second level is the actual planning of the budget of local 
governments [Vígvári, 2002].

The initial foundations of the annual budget planning 
are the objectives of the economic program for the financial 
year, the decision of the body of representatives on the budget 
concept, and the budget law including the announced central 
budget. The planning process of the budget is a multi-stage 
process with several players involved. The major planning 
processes are: tasks regarding the preparation of the budget, 
the construction of the budget, the submission of the budget to 
the body of representatives and its approval, the elaboration of 
the regulation on the budget.6

Besides the preparation of the annual budget plan, the 
Áhtv. includes a brief note on the obligation of preparing a 
liquidity plan, that local governments are obliged to prepare a 
liquidity plan on the scheduling of the reception of revenues 
and the completion of expenditures. However there are no 
legal instructions on the structure, content and frequency of 
preparing a liquidity plan. Other obligations on the prepara-
tion of short term plans are also not regulated by the referred 
legislation.

2. Materials and methods

2.1 Planning and data collection

We have conducted primary researches as well, in order to 
complement the theoretical information gathered during the 
secondary research activities, and also to confirm our previ-

6 The process and procedure of the planning of the annual budget is described in details for example by Farkas [ed.], 2004.
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ously drawn up hypotheses. The primary research has been 
implemented by the means of a scheduled empirical research 
based on quantitative data collection. The data collection has 
been conducted with surveying, which is considered to be the 
most common instrument within social sciences for gathering 
primary information. The registration of data did not cover the 
entirety of the population. Errors within data collection can be 
grouped in two large categories:

–	 sampling errors
–	 non-sampling errors [Hunyadi–Vita, 2002].
In case of the latter there is no available exact mathemati-

cal tool, which would be able to filter its impacts, yet its size 
cannot be ignored [Hunyadi–Vita, 2002]. Such errors during 
the research include the distorting effect of pessimism (re-
spondents tend to underrate their own performance), the ef-
fect of vanity (respondents paint a more favourable picture of 
the performance of the organization they directly control and 
supervise than it actually is – even due to personal reasons) 
[Szűcs, 2002]. 

In case of the former, the appropriate planning of sam-
pling, and the achievement of the required preciseness ensures 
the minimization of the impact.

Our task regarding the planning of data collection was to 
minimize the impacts of the two types of errors at the same 
time. We aspired to carry out a simple random sampling, and 
also to make the sample size as large as possible.

Based on the planned sampling method, we have tried 
to deliver the self-completed questionnaires to respondents 
through a variety of channels. We have contacted several gov-
ernmental associations, namely the TÖOSZ (national associa-
tion of the governments of settlements), MJVSZ (the associa-
tion of towns with county rights), and BÖSZ (the association 
of the Budapest governments). These organizations have 
proven to be quite helpful, and forwarded the questionnaires 
to governments on our request.

It was difficult to complete and collect the questionnaires, 
therefore we have included college students in the research 
as well, and we have personally called the associates of the 
involved governments in order to ask them to fill out the ques-
tionnaire. The completion of the questionnaire occurred via 
telephone, e-mail and in case of the research amongst stu-
dents, by personal interviews. The data collection lasted for 
several months, as we needed to re-send the questionnaire, in 
order to increase the number of the filled out questionnaires 
– thus increasing the size of the sample. There was a total 
number of 600 questionnaires sent out, out of which we 
have been able to make use of 64 valid forms within our 
empirical research.

The empirical research has been conducted with a sam-
ple consisting of 64 valid elements. Sample selection was im-
plemented by the method of simple random sampling, which 
supports effectively the creation of an independent and rep-
resentative sample. Local governments were categorised as 
specified by the Act on Local governments, with the follow-
ing categories: capital districts, towns with municipal rights, 
towns and villages (large villages). Local governments of vil-
lages and large villages represented the greatest share, 37,5% 

within the sample, which is parallel to the distribution of local 
governments in Hungary according to their type. The propor-
tion of towns within the sample of local governments was 
29,7%, and 20,3% in case of capital districts, while the lowest 
proportion with 12,5% was represented by the local govern-
ments of towns with municipal rights.

The category types of local governments also reflect on 
the size of their organization. However we must also consider 
that a particular type of local government might appear in 
multiple categories based on the number of its staff regarding 
the size of the organization, therefore we have performed the 
grouping of local governments according to their size based 
on the number of staff, instead of defining size categories by 
the type. It means that the number of staff of the institution 
exceeded 1000 employees only in case of “large” local 
governments: capital districts and towns with municipal 
rights. Throughout the empiric research, local governments 
with a staff number less than 50 were considered to be the 
smallest, while the largest ones were local governments 
with a staff number exceeding 1000. It must be noted that 
during the analyses there was only 1 local government with a 
number of staff over 3000 included in the sample, therefore 
this size category was merged into the category of 1000–2999 
employees. As a result, local governments involved in the 
study were analysed by rendering them in 4 size categories. 
The four size categories were named “micro” (less than 50), 
“small” (50–199), “medium” (200–999) and “large” (more 
than 1000).

2.2 Statistical method

The study is supported by both primary and secondary 
research as well. Primary sources of data were provided by 
questionnaires sent to involved parties (financial executives, 
planning coordinators, notaries). The questionnaire consists 
of several groups, including mostly multiple-choice, relevant 
questions. In this present study, we aspire to summarize the 
typical characteristics regarding the current system of plan-
ning and planning practices. Now we have a variety of statis-
tical analysis methods available for the analysis of databases. 
The actual application of these various statistical analysis 
methods were complicated by the fact that the data subject 
of the analysis are in general quality-type data measureable 
on a nominal and ordinal scale as well. As a consequence, 
descriptive statistical analyses prevail throughout the study, 
while with the help of statistical independence analysis we 
also attempted to explore causal links. Based on the element 
number of the sample, it is considered to be a small sample, 
therefore when selecting further statistical methods we had to 
prefer statistical methods applicable on a small sample. Con-
sidering these criteria and characteristics, the available data 
was analysed with an independence analysis implemented by 
a Chi-squared test, a two-sample T-test, a variance analysis 
and cluster analysis. For performing an analysis on the data, 
we have applied a computer-assisted data procession with the 
SPSS data processing software.
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3. Results

3.1 Long-term – strategic – planning practices

First we wanted to understand the purposes local gov-
ernments aspire to achieve with planning. The results of the 
analysis indicate that in most cases (37% in general) they are 
fulfilling their legal obligations with planning. The second 
highest result – 29% in average – was achieved by the answer 
that they prepare various plans for their own goals and inter-
ests. Other external factors also represent a significant share, 
with 16% in case of supervisory authorities, and 15% in case 
of obligations towards the European Union. If we break mo-
tivational factors into three categories, which are own –inter-
nal– interests, external force (the total share of legal obliga-
tions, supervisory authorities and EU obligations) and other 
motivations, the picture becomes significantly worse, since 
the total average share of external obligations when preparing 
a plan reaches 68%, compared to which the 29% proportion 
of internal self-interest seems insignificant. It was interesting 
to examine the motivations of local governments for planning 
separately by their size. Self-interest represents a surprisingly 
high proportion (42%) in case of micro governments, while 
the fulfilment of legal obligations was selected mostly in the 
category of small governments (with 48%), and large govern-
ments were only able to achieve the second position in rela-
tion to the same factor, with 40%. The results lead us to the 
conclusion that the application of a strategic and management 
approach is less typical with leaders of local governments.

Besides the annual budget, the questionnaire includes the 
most typical types of plans applied in business. The various 
plans applied in the business sector can all be adapted to this 
sector as well. Naturally when applying them we must take 

into account the peculiarities of the administration of govern-
ments, financing and the accounting information system. An-
swers had to be submitted in the form of yes or no questions 
about the types of plans that are being prepared in practice. In 
case of complex planning activities, the following plans are 
suggested to be prepared:

–	 long-term plans (joint strategic plans on the level of the 
government and its institutions, sectoral and functional 
strategic plans)

–	 annual budget as the preliminary financial plan
–	 secondary financial plans (liquidity plan, cash flow)
–	 other plans (resource plans, risk assessment, other).
Detailed results are presented in the related attachment 

(number 1.) of the study.
Respondents indeed implement long-term planning, 87,5% 

of them prepare joint strategic plans on the level of the gov-
ernment and its institutions, which they consider to be equal 
with an economic program. When observing the other levels 
of long-term plans, we receive less favourable results, 50% of 
respondents prepare sectoral, and only 34,4 percent prepares 
functional strategic plans. The results are similar in case of 
examining the answers based on the sizes (figure 1. demon-
strates the results in details). The proportion of those who pre-
pare joint strategies are between 79 and 94 percent in case of 
all size categories. Sectoral strategic plans are most frequently 
constructed by large local governments (with 87%), and micro 
governments are the ones less likely to prepare it, with a pro-
portion of 21 percent. The existence of functional strategies 
are also the lowest in this case – similarly to the aggregated 
results, their share is between 21 and 47 percent.

The next “yes or no” question was about whether local 
governments involved in the study perform formalized stra-
tegic planning. The majority of respondents, 37 out of local 

Figure 1. Relation between the type of government and long-term planning
Source: own edition (2013)
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governments (57,81%) admits to implement formalized stra-
tegic planning, however the proportion of local governments 
to answer with “no” slightly exceeded the proportion of those 
who said “yes” in case of micro and small sized local gov-
ernments (52,63% of micro self-governments, and 57,14% 
of small self-governments). Furthermore, 55,6% of the re-
maining 27 local governments who do not apply formalized 
strategic planning believes that its realization in the future is 
reasonable. I believe that this ratio reflects a positive attitude 
regarding the future application of strategic planning.

Nevertheless, the high proportion of the existence of for-
malized planning contradicts the approach of respondents on 
strategic periods.

43,8% of respondents believe that a political term (4 years 
in Hungary) is considered to be a strategic time period, and 
only 9,4% of them agree that strategic planning must cover a 
period that lasts for the length of at least two political terms. 
Considering that political decisions have long-term effects in 
general, it is important that planning is not only about “to-
morrow”, but it should bear in mind the wellbeing of future 
generations as well. Further consequences of a short-term ap-
proach is that when the current leaders – elected representa-
tives and officers – are characterized by short-term thinking 
and enforcement of interests, their chances to be re-elected 
decrease. Now when the management of a town is replaced 
every 4 years, it is impossible to establish a future that is sup-
ported by strategic planning as well.

Naturally the examination of the existence of long-term 
planning cannot be based on solely these questions, since ac-
tual strategic planning is not limited exclusively to the prepa-
ration of strategic plan documents. Monitoring activities, con-
tinuous reporting, feedback and the revision of strategic plans 
and their necessary modifications all form an integral part of 
the planning process. Strategic plans supporting efficient op-

eration in the long-term must be underpinned by the appli-
cation of strategic analysis and planning methods which are 
already applied in the business sector and could be success-
fully adapted to local governments as well, otherwise strategic 
plans mean nothing but romantic, impractical concepts and 
promises which are impossible to keep for the members of the 
society, instead of well-designed plans which are mathemati-
cally founded as well, and could be realized successfully in 
the future.

We attempted to assess the proliferation and frequency of 
the application of the most popular methods by governments, 
which can be applied during the elaboration of the strategy, 
with the help of a scale ranging from one to five. The values of 
the scale were: 1 – we have never heard about this method; 2 
– we are familiar with it, but we have not applied it yet; 3 – we 
have applied it, but it did not work; 4 – we apply it occasion-
ally; 5 – we apply it frequently. The results are demonstrated 
by figure 3.

The results of the questionnaire survey confirmed our 
preliminary hypothesis, which is that involved parties are 
completely unfamiliar with the strategic planning-analysing 
methods which are most frequently applied in the business 
sector (PEST analysis, Porter models, ABC analyses, GAP 
analysis, Scenario planning, LEAP, EFQM, value-chain anal-
ysis, external-internal factor evaluation matrix), or even if 
they have previously heard about a very few of the methods, 
they have never actually applied them in practice (such as 
BSC analyses, Portfolio method, TQM, Benchmark analy-
sis). The most common method was the “SWOT” analysis 
with its 20,3% ratio. Table 1. demonstrates that the major-
ity of analysed governments (57,8%) lack the implementa-
tion of strategic monitoring. It means that they do not track 
the completion of strategic goals through the measurement of 
indicators. This result also confirms that the elaboration of a 

Figure 2. “Strategic periods” according to respondents
Source: own edition (2013)
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strategy is mostly motivated by conforming to an external ob-
ligation (such as legal obligation or political will) instead of 
strategic planning and management driven by their own mo-
tivations. Conforming to this external obligation is already 
completed with the preparation of an economic program in 
most cases. After all, the results also indicate the lack of stra-
tegic management activities.

Afterwards, we tried to gather information about the fre-
quency of revising strategic plans. The two basic criteria re-
garding planning are flexibility and realism, which both have 
to be present during the planning process. Plans must be re-
viewed continuously in order to see whether the set objectives 
are still realistic, and the designed actions and action pro-
grams are viable, or briefly whether the plan is still feasible. 
In order to make if feasible, the foreseen impacts of environ-
mental changes considered on a wider level must be adapted, 
thus plans must be updated continuously. In this sense, the 
review and maintenance of plans – including strategic plans as 
well – has to be a continuous and frequent activity, otherwise 
the basic criteria of flexibility and realism will not be realized 
in the process of planning. Experiences show that these two 
principles are not as much realized in the public sector. Only 
37,5% of respondents said that the revision of plans is a fre-
quent, annual duty, while in case of 32,8% it is implemented 
in every 2–4 years. Another significant share, 20,3% is repre-

sented by those who perform revision activities occasionally, 
on a non-regular basis. Nevertheless, 56,3% of local govern-
ments participating in the study are satisfied with the realiza-
tion of long-term goals and initiations. Strategic planning in 
case of local governments – considering that the providing of 
services is both special and public – can only be efficient and 
serve the interest of the “public”, if the strategic objectives as 
the foundation of strategic plans are elaborated and approved 
by the cooperation of all stakeholders (involved parties). 
Based on the empirical data that supports this study, there is 
only a low level of such cooperation of involved parties in 
case of local governments in Hungary (figure 4.), since out of 
all parties, only the participation of the mayor, the notary and 
financial-administration leaders are determinant in the process 
of elaborating the strategy. It is recommended to ensure the 
active participation and motivation of other stakeholders in 
the process of long-term planning. 

Results regarding the examination  
of the relationship between the size of the local government  
and strategic planning practices

According to our hypothesis, there is no link between 
the size of the government and the applied strategic plan-
ning habits and practices, therefore performing a segmenta-
tion based on size is unnecessary here. By this, we attempt to 
prove that “size” is irrelevant when analysing the planning 
system. This relationship was analysed with Chi-squared test. 
The assumed results have been confirmed by the performed 
statistical independence analysis. With the help of the SPSS 
program, we were seeking for the relation between the size of 
the local government and the application of formalized stra-
tegic planning and the tracking of strategic plans. The statisti-
cal analyses demonstrated a low level of relation when per-

Figure 3. Existence of strategic planning-analysing methods
Source: own edition (2013)
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formed on a significance level of 22,1% with a 4,4 value of 
the test statistics, meaning that there is no statistical relation-
ship between the size of the government and the application 
of formalized strategic planning in practice. There was also 
no relationship found between the tracking (monitoring) of 
the completion of strategic objectives within the entire length 
of the strategic period and the size of the government. The 
results demonstrate that this relationship exists on a signifi-
cance level of 28,5% with a 3,792 value of the test statistics. 
We believe that the appearance of continuous monitoring 
implemented through the indicators of the plan objectives is 
linked to the application of formalized strategic planning, and 
is not dependent on the size.

3.2 Short-term – annual – planning practices

When analysing the short term – annual or shorter – plan-
ning practices, we come to a conclusion – detailed results are 
illustrated in annex no. 1. – that due to the regulations on the 
planning of governments, the preparation of the annual budget 
is most frequently applied as the primarily financial plan. The 
preparation of a liquidity plan is also typical, with a cumulated 
average of 77 percent, the high proportion of which can also 
be explained by the effective regulations prescribed by the 
law.7 The preparation of plans regarding cash flow, purchase, 
maintenance, risk management, resource or other short-term 
plans represent an unsubstantial percentage, since none of the 
aggregated average proportions regarding short term plans ex-
ceeds 40 percent. The lowest ratio, with an average of 25% 
is found in case of the preparation of cash flow. These com-
prehensive statements are valid when examining governments 

separately by their size. It is also important to see that 53% 
of large governments prepare risk assessment and planning, 
which might be explained by the large scale investments they 
have realized, and risk assessment and return calculations that 
are brought forward by the financing of EU investments and 
renovations.

As a summary, the emphasis of short-term planning is on 
the preparation of the annual budget and the planning of li-
quidity. Throughout the analysis we aspired to see the exact 
number of the different type of plans that are applied in prac-
tice. According to the results, the analysed self-governments 
prepare “5 types of plans” in most of the cases (23%), followed 
by “4 types of plans” (in 17%) as the second most frequent 
practice. When considering the number of mandatory plans, 
these results also demonstrate that local governments apply 
planning primarily with the objective to conform to legal ob-
ligations, and it is less triggered by their own motivations or 
management approach. All of this confirm our previous state-
ments. The implementation of planning activities driven only 
by external forces contradicts the presence of strategy-driven 
management.

Regarding the planning of the annual budget as the most 
frequently prepared annual plan, the analyses has covered the 
examination of the methodologies as well, in particular in the 
form of multiple choice, yes or no and open questions about 
the methodology of the planning of the budget.

Amongst other issues, we have analysed the proportion of 
the practical application of planning techniques used in the 
preparation of the budget of local governments being included 
in the sample, and thus the level of its spread in practice. Re-
spondents have been asked to distribute 100% amongst the 
major methods of budget planning, based on the frequency of 

Figure 4.: Participants of preparing the strategic plan
Source: own edition (2013)
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their application in practice. The results of the analysis are il-
lustrated by figure 5.

Based on the literature about budget planning, the most 
urgent and obvious fields of the improvement of planning sys-
tems are the renewal of the technology of the annual budget 
planning and the decrease of the dominance of incremental 
budget planning techniques and its differentiated applica-
tion by the type of tasks. The statements of our theoretical 
research was confirmed by the empirical results of our study, 
since 51,6% of involved parties believe that budgetary plan-
ning is characterized by a basic approach, which has to be 
changed in the future. As it is demonstrated by figure 5., when 
considering the estimations about expenditures on manda-
tory tasks, the majority of local governments included in the 
sample, 52,63% of them apply incremental budget planning 
techniques, and the second most frequently used methods are 
objective and performance based (program) techniques with 
a ratio of 21,05%. The ZBB procedure is applied in case of 
an average of 18,59% of the local governments included in 
the sample. Within this group of questions, respondent gov-
ernments applying objective and performance based planning 
methods were asked to appoint the tasks affected by program 
planning. By summarizing the answers, the most frequent 
tasks were the followings:

–	 settlement development,
–	 occasional projects, EU tenders,
–	 investment and renewal expenditures,
–	 residential old people’s home care,
–	 maintenance,
–	 mandatory public work planning,
–	 sports,
–	 basic health care services,
–	 social expenditures.
Out of the listed tasks, program based budget planning 

methods and approaches are used most often in case of settle-

ment development and investment and development related 
tasks.

When asked “if you do not apply program based budget 
planning techniques, do you plan to use it in the future?”, the 
vast majority of respondents, 73,7% said no.

The questionnaire analysis therefore confirms the con-
clusions drawn from literature, which considers incremental 
budget planning to be the most popular planning method of 
local governments in Hungary. The results also testify our hy-
pothesis that various budget planning techniques have to be 
differentiated to fit the task to be performed. Based on this 
hypothesis we also aspired to see how involved parties would 
differentiate budget planning methods amongst all mandatory 
tasks of local governments specified by the law in force. The 
following planning method options were offered 

1.	 Incremental planning method
2.	 Zero based planning method
3.	 Program budget planning
4.	 Other
Other methods have not been specified by respondents, 

therefore the summary includes only the result of a choice 
from the three major methods. The summary of answers are 
included in annex number 2.

By summarizing the results, it is obvious that respondents 
believe the incremental planning technology to be the most ef-
ficient one to be applied with the majority of the government’s 
tasks, and they only consider the planning of budget expendi-
tures within the frame of a program structure to be better in 
case of settlement development, cultural services and sports, 
youth and nationality related issues. The zero-based planning 
method was not selected as a frequently applicable method by 
any of the participants. It is interesting that regarding the field 
of kindergarten and social care services and child protection, 
the ZBB method is preferred by respondents instead of pro-
gram budgeting. These results reflect on a contradiction com-

Figure 5. The proportion of the application of budget planning methods in practice

Source: own edition (2013)
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pared to results of the previous analysis, since they show that 
except for a few examples, those who are involved in planning 
are completely satisfied with having an incremental planning 
and they believe it to be the best method for allocating the 
budget amongst tasks.

3.3 The future of the planning system 
from the viewpoint of stakeholders 

In order to provide a comprehensive evaluation of the 
planning system, we have composed 8 statements, which had 
to be evaluated on a scale from 1 to 3. The options for grading 
were 1 – not true, 2 – true, but does not require modification 
and 3 – true and requires modification. The statements to be 
evaluated were the followings:

1.	 The incremental approach is dominant in case of the 
planning of the budget

2.	 Short-term plans support the implementation of long 
term plans

3.	 We consider the impacts of long-term goals on the 
budget when compiling the annual budget.

4.	 The significance of plans according to the order of sub-
functions is low.

5.	 An annually repeated budget planning activity is domi-
nant in the planning practice.

6.	 An institution-oriented planning is preferred instead of 
program planning.

7.	 The planning system fails to ensure transparent admin-
istration and the balance between the public duties to 
be performed (expenditures) and resources of financ-
ing (revenues).

8.	 The preparation of plans is basically motivated by hav-
ing to complete various legal obligations.

The processed results are presented in details in annex 
number 3.

By summarizing the results of the submitted answers it is 
obvious that there are only two scenarios when respondent 
governments feel that a change would be necessary, in case 
of the first statement – the incremental approach is dominant 
with the planning of the budget – and the seventh one – the 
planning system fails to ensure transparent administration 
and the balance between the public duties to be performed 
(expenditures) and resources of financing (revenues) – rating 
option “number 3” was dominant, with a ratio of 51,6% and 
43,8%. Regarding the remaining six statements, respondents 
admitted that the statement is true, yet they felt it does not re-
quire any modification or improvement in the future. Surpris-
ingly, none of the statements received the answer “1”. These 
results project that those who are responsible and involved 
in the operation of the planning system at local governments 
are not open towards the innovation of the planning system. 
We believe that stakeholders are afraid of innovation because 
it is recommended to perform an efficiency screening on the 
planning process as the first step of development, which might 
imply the risk of reduction within certain elements and scope 
of duties of the process (lean approach), which might also re-

sult in the reorganization or even the termination of the scope 
of duty in question.

With the last round of questions in the survey we attempt-
ed to examine the intention of further developing the plan-
ning system, the potential fields regarding the innovation of 
the planning system and also those recommended by govern-
ments, within the frame of multiple choice questions.

The introductory question investigated whether respond-
ents “plan to improve the planning system in the near future”. 
We have received favourable answers, as the development of 
the planning system is included in the short term objectives 
in the majority of the cases, which is 59,4% of respondents. 
The majority of respondents marked “three” – in 20,3% – or 
“four” – in 18,8% – fields for development. According to the 
answers summarized in table 2., key fields for the innovation 
of the planning system from the perspective of stakehold-
ers are the establishment and improvement of the strategic 
planning process – in 65,8% – and the development of the 
budgetary technique, shifting it towards an objective and per-
formance based planning – in 71,1%. The majority has not 
preferred the remaining fields of development, or do not feel 
that these fields require improvement. Respondents had the 
opportunity to add further fields besides the listed fields for 
development under the category “other”, however they have 
not submitted any new fields here.

4. Conclusions

We believe that planning systems must be strengthened in 
the future both regarding long-term and short-term planning, 
irrespective to the size of the government. Prior to the first 
step of development we must answer the basic question “what 

Table 2. Opinion of local governments on the fields of innovation of the 
planning system

Field for innovation
Proportion 

of those who 
said “yes”

The establishment and improvement of the process 
of strategic planning 66%

The strengthening of the strategic role of the economic 
program within the frame of strategic planning. 40%

Improvement of the budget planning technique towards 
objective and performance based planning. 71%

The elaboration/improvement of a system of indicators 
measuring the realization of plans. 26%

Establishment/improvement of a regular reporting system 
towards the leaders. 37%

Establishing an operational (causal) relation between long 
term plans and the annual budget. 47%

Making the planned numbers more substantiated. 34%
Strengthening the communications of plans, objectives 
towards all members of the organization. 32%

Establishing strategic and performance management 
closely linked to planning. 26%

Other   0%

Source: own edition (2013)
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do we expect from planning”. The right answer might be that 
the benefit measurable throughout the implementation of 
plans should be in accordance with the expectations of “stake-
holders”. Benefit in this sense equals the impact (outcome) on 
stakeholders – also being set amongst the preliminary objec-
tives.

The weakest points  
of the planning system according to the results  
of the empirical research are:

–	 The preparation of plans are basically motivated by 
having to conform to various legal obligations, in-
stead of being triggered by self-interest and manage-
ment motivation. The compulsory nature of planning 
is also reflected by the low number of the various plans 
prepared, the lack of a strategic management and also 
by the excessive application of the incremental budget 
planning method which is regarded to be outdated.

–	 The planning system fails to ensure transparent admin-
istration and balance between the public services to be 
performed (expenditures) and resources of financing 
(revenues).

–	 An annually repeated budget planning activity is 
dominant in the planning practice. As a natural conse-
quence, the operation, and finally the performance of 
public services is determined by the past and not by the 
future.

–	 The incremental approach is dominant in case of the 
planning of the budget.

–	 An institution-oriented planning is preferred instead of 
program planning.

–	 The presence of “ungovernable” or “uncontrollable” 
expenditures is inevitable, the only question is their 
proportion to the whole of expenditures. [Sisa–Szabó, 
2013]

Comprehensive suggestions on innovation regarding  
the planning system:

–	 The strengthening of a strategic approach and strate-
gic management, besides transforming strategic plan-
ning and analysing methods to be adaptable for local 
governments. Within this frame, the strengthening of 
the strategic role of the economic program. A Bal-
anced Scorecard prepared for each program is the best 
method to support the completion of objectives set in 
strategic plans, and thus strategic management activi-
ties. Besides the application of BSC, we recommend 
the continuous implementation of complementary 
methods such as the SWOT, EFQM and Benchmark 
methods. With the help of these methods, it is possible 
to operate a complex strategic planning-analytic-deci-
sion supporting system within the frame of strategic 
controlling. 

–	 The renewal of the budget planning technique, its dif-
ferentiated application for each task and shifting to-
wards objective and performance based budget plan-
ning. Task financing requires planning on a task level, 
the management of tasks by the cost bearer and the 
gathering of expenditures – and if possible, of reve-
nues – by tasks.

–	 Linking strategic plans with the annual budget, the 
establishment of a measurable causal relation system. 
The imprints of the strategy are reflected by the prefer-
ences of the expense side in annual budgets. The meas-
urability and traceability of the realization and com-
pletion of the causal relation and strategic objectives 
(figures) in the annual budget is supported by the com-
plex strategic – tactical and budgetary planning system 
established within a program structure. Program struc-
tures improve the transparency of plans and support 
the system of task financing as well, since a particular 
program actually implies a task to be performed.7

–	 The establishment of an integrated tracking system 
of indicators for measuring the completion of plans. 
When elaborating these indicators, the peculiarities of 
the operation and administration of governments must 
be considered in order to create indicators that reflect 
these appropriately and accurately. On one hand, these 
might rely on the database received from the budgetary 
accounting system, and also from the “new” financial 
accounting information system (the complex account-
ing information system of the government in total).

–	 The operation of the whole of the planning system 
within the frame of a controlling system. It might be 
successfully adapted to fit in the public sector as well, 
conserving the basic functions and tools of controlling.

–	 The establishment of a cooperative planning system 
with the involvement of a wider range of stakehold-
ers (e.g.: local enterprises, other administration organi-
zations, non-governmental organizations, residents). 
This basic expectation is also defined by the public 
management philosophy also known as “Governance”. 
Public hearings organized by local governments might 
provide an excellent opportunity for this, which must 
be well promoted in advance, in order to be able to 
deliver all the necessary information to stakeholders in 
due course.

Prospective research trends:

–	 A further verification by empirical research of the pre-
sumption that local governments adopting strategic 
planning enjoy comparative advantages on the long 
term (compared to other municipalities with similar 
circumstances, but operating without an actual strat-
egy) is also being advocated in the dissertation.

–	 Involving local governments open-minded for further 
development, a programing method based on strategic 

8 Further details about the concept, structure and application benefits of the so-called program-based budget planning are described in the study of Báger [2006].
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planning could be tested experimentally, by means of 
involving certain governmental functions, respectively. 

–	 For further verification of the propositions formulated 
in the study, the advantages of controlling should 
be examined aiming to reveal specific municipal 
features in a research project performed among 
local governments already applying the method. 
Subsequently, the publication of experimental results 
gained in the research revealing the supportive role of 
the controlling in planning, could provide useful and 
instructive knowledge to experts concerned.

Summary

The study aims to reveal the main conclusions of the 
empirical study performed among local governments in Hun-
gary, regarding their planning practices with a comprehensive 
approach. The primary research was conducted in the first 
quarter of 2013, in the framework of which the interviewed 
municipalities were requested to fill out the relevant fields of 
a questionnaire on a voluntary basis. The primary purpose of 
the survey was to determine if any formalized strategic and 
operative planning methods are actually being implemented in 
the actual planning procedure of the given municipality. Based 
on the results of the survey and our empirical data gathered in 
course of the process, the study endeavors to analyze modern 
planning methods and identify the areas requiring substantial 
reform.
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