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Dear Colleagues,

Essential changes are taking place in the rural areas of Baltic and other East and Middle European countries. 
These are not only economic and social changes determined by transformation process in these countries, but also the 
changes related to integration and globalisation processes. The globalisation and integration of economies increase 
the importance of scientific research. All these changes influence the conditions of competition of agricultural 
producers and food processing industry, agrarian policy, and possibilities of social rural development. Thus, the 
scientific research should be oriented towards the development of agriculture and rural areas, foreseeing new 
challenges, tendencies and possibilities to increase quality of life. 

The scientific cooperation of researchers of three Universities − Latvia University of Agriculture, Aleksandras 
Stulginskis University (Lithuania) and University of Warmia and Mazury in Olsztyn (Poland) is very close and has 
long traditions. In order to strengthen scientific cooperation in the area of agricultural economics, management and 
rural development, the idea to issue international scientific journal was born. This edition of “Economics and Rural 
Development” is the first result of this idea implementation.

The journal seeks to highlight the best practice and research of developed and rapidly growing countries of 
the world, especially in the Baltic region. Editorial Board hopes for scientific articles from the researchers of all 
countries of the world that can enrich economics and management sciences in the area of rural development. 

Editorial Board wishes the authors and readers of the journal matured creative ideas, successful cooperation in 
solving general problems, valuable research results and establishment of new contacts for future cooperation. Good 
health and success in all fields of your life!

Chief Editor
prof. dr. habil. Baiba Rivza
Latvia University of Agriculture
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FOREWORD

The aim of this journal is strengthening the cooperation of scientists of the Baltic region in the field of agricultural 
economics, management and rural development, and enabling scientists to publish the results of research on an 
international level. This journal will publish articles in economics, management and business administration and 
other closed directions of the social sciences.

The issue of this journal is based on long and successful cooperation of Aleksandras Stulginskis University of 
Agriculture, Latvia University of Agriculture and University of Warmia and Mazury in Olsztyn (Poland). In the 
future, the cooperation with the other Universities of the Baltic Sea region countries (Finland, Sweden, Denmark, 
German, Russia etc.), providing research and studies in the field of agricultural economics, management and rural 
development is advisable. The Editorial Board has the rights to decide on the admission of new partners. 

The main topics of the journal are the following: 
– Rural development, including agricultural economics, methodology;
– Rural development policy and its implementation;
– Agricultural competitiveness;
– Economics of resources and its management;
– Strategic management of rural organizations (private and public);
– Finances, accounting, statistics and analysis of rural development;
– Rural sociology;
– Rural education and studying;
– Development of information and knowledge based society in rural areas.

In addition to scientific articles, this journal would publish the following information:
– Informative surveys on PhD papers, scientific conferences and other research activities;  
– Summaries of scientific monographs.
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MEASUREMENT METHODOLOGY OF LOSSES DUE TO EROSION 
OF COASTAL AREA IN LATVIA

Liga Brunina1

Faculty of Economics, Latvia University of Agriculture

The aim of this paper is to elaborate a methodology for the measurement of structure of coastal area which is threatened by erosion and 
to develop a methodology for appraisal of losses due to coastal erosion based on the coastal erosion forecasts for the next 50 years. The 
goal of valuation is to provide a value for all assets within a coastal area: how much a square metre of a protected area or a beach costs. The 
following tasks were carried out to achieve the aim: analysis of literature of worldwide recognised coastal researchers; derivation of appropriate 
figures and methodology for Latvia’s situation; assessment of economic sectors related to coastal area in Latvia as well as calculation of 
the losses due to coastal erosion for particular location within the area of wastewater treatment plant in Liepaja city. Latvia’s coastline is 
characterised by erosion patterns, alternated with areas subject to accretion through sediment deposition. According to the data acquired from 
the coastal monitoring stations, erosion has increased more than 4 times in the past 15 years compared with the 20th century, and approximately 
33% of the coastline is currently subjected to erosion. Worldwide, governments and private organisations regularly have a need for estimates 
of the economic value of natural resource services for cost- benefit analysis, natural resource damage assessments, or facilitation of natural 
resource policy and management decisions in general. Latvia still lacks a state policy regarding coastal erosion prevention as well as adapted 
method for calculation of damages caused by coastal erosion and its consequences. Therefore, the author of this paper basing on the results of 
scientific studies has adapted a technology for the elaboration of methodology for calculation of looses caused by coastal erosion in Latvia. 
The analysis is derived from the estimates on the economic effects of the sea level rise elaborated by coastal economic scientists of the USA, 
Germany, and the Netherlands. The research serves as a framework for definition of fields related to Latvian coastline and determines related 
values of land and capital with per-unit costs of coastal quantities, and costs of dry land and wetland lost to the sea level rise. The author has 
elaborated and presented in this paper the formula of measurement methodology for Latvian coastline based on the results of Latvian scientific 
programme “KALME” as well as the analysis of Latvian coastline and its structure and features. For instance, the elaborated methodology was 
used for estimation of losses due to erosion in coastal area of the wastewater treatment plant in Liepaja city. The problem of coastal erosion for 
wastewater treatment plant in Liepaja city is extremely significant. Therefore, the design of coastal defence was elaborated in 2009 based on 
the research study of coastal erosion. Due to discrepancies in legislation and absence of measurement methodology of coastal economics, the 
author of this paper estimated that the coastal defence alternative, which was chosen within Liepaja coastal protection project - mole would be 
more expensive instead of the refused alternative – coastal nourishment. 

Key words: coastal economics, coastal erosion, environmental value transfer.
JEL classification: Q54, Q57

Introduction

The coastal zone is aesthetically desirable and economically 
important. The contribution of the coastal areas to economic 
activity is disproportionately high relative to the land area. 
Likewise, in Latvia one of the principal geographical features 
of the country is its strategic Baltic Sea coastline with 
the population of one million inhabitants residing within 
5-10 km of coastal area, subjected to anthropogenic influences 
and characterised by a multiplicity of beaches and coastal 
environments.

Of the many impacts of climate change, the sea-level rise 
is often seen as one of the most threatening. The impacts 

of sea level rise are straightforward – more coastal erosion 
and sea floods, unless costly adaptation is undertaken – and 
unambiguously negative.

Worldwide, coastal zones experience increased rates 
of erosion due to the sea-level rise, increased storm surge 
frequencies, reduced sediment deliver to the coast as well as 
anthropogenic factor degradation and transformation of natural 
coastal areas (Eberhards, 2003). According to Leatherman, 
“while many factors contribute to shoreline recession, the sea 
level rise is considered the underlying factor accounting for 
the ubiquitous coastal retreat” (Leatherman, 2001, p. 183). 
He has highlighted concerns in coastal areas, such as pressure 
on water resources, energy and transport infrastructure; 

___________________________
1 Mg. env. Liga Brunina, Doctoral Programme of Agrarian and Regional Economics, Faculty of Economics, Latvia University of Agriculture 
  Research fields: agrarian and regional economics, coastal economics 
  Mailing address: Kr.Barona iela 31A-19, Riga, LV-1013, Latvia 
  E-mail address: liga.brunina@gmail.com
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land degradation; pollution; ecosystem destruction; and 
population growth. Furthermore, Wascher (2001, p. 129) has 
observed that many natural landscapes have become cultural 
landscapes and consequences have led to the environmental 
degradation.

The European coast is under a rising threat from erosion. 
A fifth of the enlarged EU coastline is already severely 
affected, with coastlines retreating by between 0.5 and 2 m 
per year and by 15 m in a few dramatic cases (Europa 2007a), 
such as in Latvia (Eberhards et. al. 2009). Latvian coastline 
is characterised by erosion patterns, alternated with the 
areas subjected to accretion through sediment deposition. 
According to the data acquired from the coastal monitoring 
stations, erosion has increased more than 4 times in the past 
15 years compared with the 20th century, and approximately 
33% of the coastline is currently subjected to erosion 
(Brunina L., Rivza P., 2010). Therefore, the aim of this 
paper is to elaborate a methodology for the measurement 
of structure of coastal area, which is threatened by erosion, 
and to develop a methodology for appraisal of losses due to 
coastal erosion based on the coastal erosion forecasts for the 
next 50 years. The goal of valuation is to provide a value 
for all assets inside a coastal area: how much a square metre 
of a protected area or a beach costs. The following tasks 
were carried out to achieve this aim: analysis of literature 
of worldwide recognised coastal researchers; derivation of 
appropriate figures and methodology for Latvia’s situation; 
assessment of economic sectors related to the coastal area 
in Latvia as well as calculation of the losses due to coastal 
erosion for particular location within the area of wastewater 
treatment plant in Liepaja city.

Coastal economics and analysis

Worldwide, governments and private organisations 
regularly have a need for estimates of the economic value 
of natural resource services for cost-benefit analysis, natural 
resource damage assessments, or facilitation of natural 
resource policy and management decisions in general. In many 
cases, it may not be realistic for an organisation to collect 
primary data on which to base economic value estimates. The 
agency or organisation in such cases may revolve to benefits 
transfer techniques to acquire the necessary economic value 
estimates.

Sea level rise could have very considerable impacts on 
river deltas, and may wipe out the entire islands and island 
nations (McLean et al. 2001) as well as threatened by coastal 
flooding lay-down areas near the rivers mouths (Eberhards 
et al. 2009). Therefore, sea level rise significantly figures in 
assessments of the impacts of climate change, and the costs of 
sea level rise equally significantly figures in estimates of the 
costs of climate change. The mainstreams of estimates of the 
economic damages of global warming rely on the methodology 
of direct costs, i.e. damage equals price times quantity. The 
direct cost method ignores that the quantity change – the 
amount of land lost to sea level rise – may well affect the 

price of coastal land. Furthermore, this method ignores the 
fact that changes in one market have implications on all other 
markets. 

Scientists of economics from the USA, Germany, and the 
Netherlands have estimated the Economic Effects of Sea Level 
Rise by combining values of land and capital with per-unit costs 
of coastal quantities and costs of dry land and wetland lost to 
sea level rise. They used two models – the Climate Framework 
for Uncertainly, Negotiation and Distribution (FUND) and the 
Future Agricultural Resources Model (FARM) (Darwin et al. 
2001, pp. 114-125). The assumed values for the European 
Community wetlands were 5.21 USD 104 ha-1 (FUND model) 
and 0.038 USD 104 ha-1 as well as for the USA the ratio was 
5.9 and 0.013 USD 104 ha-1 in 2001 (Darwin, 2001, p. 117). 
These studies verify the use of costs of environmental value 
or benefit transfer for estimating the losses of eroded lands as 
well as the results of benefit transfer are widely used in cost-
benefit appraisal of coastal management in the UK, the USA, 
the Netherlands etc. (Turner, 2007, p. 405; Roebeling, 2011, 
p. 1417).

Environmental value transfer can be defined practically 
as the transfer of existing economic values estimated in one 
context to estimate the economic values in a different context 
(Bergstrom, 2006; Holmes, 2004). Goods and services have 
a socio-economic value; while processes and components 
represent natural environment characteristics. 

In environmental economics, various models and 
techniques have been developed to measure the value people 
attach to natural resources and the services these resources 
provide. Environmental values are measured in terms of 
money through the concept of individuals’ willingness to pay 
(WTP) or willingness to accept (WTA) compensation in order 
to make them commensurable with other market values. Of 
these two, the WTP approach has become the most frequently 
applied and it has been given peer review endorsement through 
a variety of studies (Arrow et al., 1993).  

WTP is measured directly by asking people to state a WTP 
amount in a social survey format called contingent valuation 
(CV), and indirectly by assuming that this value is reflected in 
the costs incurred to travel to specific sites (travel cost (TC) 
method) or prices paid to live in specific neighbourhoods 
(hedonic pricing (HP) method). The latter two approaches 
measure environmental use values through revealed 
preferences, while CV is believed to be able also to measure 
non-use or passive use values through stated preferences 
(Brander, 2006, pp. 224-228.). Analysis of the research results 
and the survey derived from the interviews with coastal board 
experts highlight that the travel cost and hedonic pricing manner 
are the most appropriate methods for Latvia. It is explained by 
different focus groups located in coastal area as well as their 
specific desire and mainly relatively low influence level on the 
social and politic level.

Environmental value or benefits transfer remains a 
controversial issue in various policy contexts, not least 
because of academic and political reservations over the 
usefulness and technical feasibility of economic valuation 
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tools to demonstrate the importance of environmental values 
in project or programme appraisal.

Environmental value transfer is commonly defined as the 
transposition of monetary environmental values estimated at 
one site (study site) through market-based or non-market-based 
economic valuation techniques to another site (policy site). 
The most important reason for using the previous research 
results in new policy contexts is cost-effectiveness. Applying 
the previous research findings to similar decision situations is 
a very attractive alternative to expensive and time-consuming 
original research for quick information on decision-making. 
Environmental value transfer has been applied extensively in 
various natural resource policy contexts, ranging from water 
quality management and associated health risks to waste and 
forest management (Brouwer, 2000, p. 138).

The author of this paper considers that for environmental 
value transfer in case of Latvian coastline we shall follow the 
European experience and adapt their research results, because 
of the similar climate conditions, common regulations of the 
European Union, and possibility to adjust local legislation and 
guidelines to the coastal area management and economics.

Natural habitats values

Still there are several methods how to calculate the losses 
of eroded territories considering not only market price of 
lands but also environmental services or environmental value 
transfer. Woodward and Wui (Woodward, 2001, p. 258.) 
have revised 39 studies that contained sufficient data to allow 
inter-study comparisons for meta-analysis. Meta-analysis 
has proved to be a useful tool for synthesising the results of 
numerous studies. The method has recently gained attention in 
economics as a way to appreciate numerous studies that have 
placed economic values on environmental goods and services 
(Brouwer, 2000, pp. 141-144). The central advantage of meta-
analysis is that it provides a rigorous statistical synthesis of 
the literature that cannot be achieved using more qualitative 
analysis.

Wui and Brouwer divided studies – the weak and strong, 
and the results showed that, on average, the both studies do 
not yield statistically different values. Excluding the highest 
value in collected data set, the average of the weak studies is 
USD 986 per acre versus USD 915 for the strong studies in 
price of 1990. Predicted values per acre of wetland services in 
that study were – flood, bird watch and hunting, commercial, 
and recreational fishing, amenity, habitat storm, and quantity 
and quality. The different value of USD150 ha-1yr-1 is drawn 
from Brander et al. (2006, p. 234) wetland value meta-analysis 
and is the median value for salt/brackish marsh. Still this value 
is low compared with the mean value for salt/brackish marsh 
of about USD 2800 ha-1 yr-1 taken from the same study. As 
such, the author would expect the value of USD 150 ha-1 yr-1 to 
represent a lower bound on the range of possible values. Also 
the research funded by the US Country Studies programme and 
the Estonian Science Foundation grants showed the average 
value of wetland in Estonia in 1995 as USD 219 ha-1yr-1. Even 

in Portugal, the values of wetlands vary from EUR 11.588-
22.714 ha-1yr-1 (Roebeling, 2011, p. 1417). In 2007, the USA 
and Mexico institutes of Ecological Economics calculated 
the Ecosystem Service Product for natural (terrestrial and 
aquatic separately) and altered coastal ecosystems on the 
global scale. The results showed values as follows: wetlands – 
436, grasslands – 21 and scrublands – 73.12 USD 107 ha-1yr-1 
(Martinez, 2007, p. 257.) 

Carbon values

Carbon values – the monetary value of carbon storage 
are estimated likewise habitat values.  Worldwide, monetary 
estimate on the environmental damage done per tonne of 
carbon dioxide emitted into the atmosphere – the damage 
cost avoided by storing rather than releasing a given quantity 
of carbon dioxide equivalent units. A recent meta analysis 
undertaken by Tol (2005, p. 2067), using only peer reviewed 
studies, estimated that the mean marginal damage cost of 
carbon dioxide emissions was USD 50 tC-1 (in 1995, USD) 
and a value of USD 230 tC-1 (Tol, 2005, 2070) to represent 
an upper estimate of the value of carbon storage, and a lower 
value was found USD 4 tC-1 by Tol. For estimation of carbon 
values, the author derived price from USD 230 per tC.

Though the carbon values in Latvia are used only for 
calculation of emission quotas, still Latvian policy makers are 
not concerned about facility for future. The problem is that 
environmental values are not taken into account as a whole 
system because the economic contribution of environmental 
services is not seriously considered. The author of this 
paper considers that natural habitats and carbon values shall 
be taken hold of based on the worldwide tendency, climate 
changes and increasing density of population especially in 
coastal area.

Latvian coastline features and related  
losses due to erosion

Although, in few cases private households, municipal 
road, part of a cemetery and other properties have actually 
been eroded by anthropogenic activities, Latvia still lacks 
the state policy regarding coastal erosion prevention as well 
as an adapted method for calculation of damages caused 
by coastal erosion and its consequences. The research 
programme “KALME” (Eberhards, 2009) defined eroded 
coastal areas as well as the territories for the application of 
hard coastal defence structures, soft defence structures, and 
no-defence zones. However, the results of the programme are 
not considered by the governmental institutions or included 
in currently elaborated planning documents. It can be 
explained by incomprehension of potential damages and their 
losses. Therefore, the author of this paper basing on results 
of worldwide scientific studies has adapted a technology for 
elaboration of the method for calculation of losses caused by 
coastal erosion in Latvia as a result of which, the following 
formula is introduced:
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              (1);
 
where T - total losses of eroded places (LVL), A - 

agricultural losses (LVL) due to erosion, F -forest losses 
(LVL), P - private lands losses (LVL), R - commercial and 
manufactory losses, (LVL), I - infrastructure losses (LVL),  
B - beach losses (LVL), N - natural habitats losses (LVL) and 
H - heritage losses (LVL). For each component a segregated 
formula has been elaborated taking into account their specific 
characteristics. 

Agricultural and forest values are determined in several 
scientific pieces of research from 107 EUR ha-1 yr-1  for 

agricultural lands to 350 EUR ha-1 yr-1 for forests (Roebeling, 
2011 p. 1417) as well as Estonian researchers estimate 
agricultural lands 282 USD/ha/yr and forests average 
200 USD ha-1 yr-1  in prices of 1995. However, Portuguese 
scientists were not taking into account the possible yield 
of lands, still the USA and Estonian researchers identify 
separately costs for timber, hay etc. (Kont, 2008, p. 427). 

Therefore, the author of this paper for the estimation 
of Latvian losses has assumed only those internationally 
scientifically grounded methods to define prices, which are 
outside these research works due to non-appropriate data for 
Latvia such us the calculation of carbon, wetland, and cultural 
heritage values.

                     
(2);

where SA - arable land area (m2), CA -  cadastral value for arable land (LVLm-2), Ar -  yield per square metre (kgm-2), 
ar -  average yield price (LVLkg-1), Ap - hay per pasture area (kgm-2), ap - hay price (LVLkg-1), CtaxA -  cadastral tax for agricultural 
lands (LVLm-2), BAe -  existing or operating agricultural buildings (if  lost, a new one shall be built; therefore, a multiplier is 2 
(lump sum), BAn  -  non-operating agricultural buildings (lump sum), SBA - agricultural buildings area (m2), CBA - cadastral value 
for agricultural buildings (LVLm-2), CtaxBA - cadastral tax for agricultural buildings, (LVLm-2), - percentage of probability of 
erosion in a certain year, and yr -  number of years.

                                                           
 (3);

where SF - area of woodland (m2), CF - cadastral value for woodland (LVLm-2), Ftim - timber per square metre (m3m-2), atim - 
timber price per m3 (LVLm-3), CtaxF  - cadastral tax for woodland ((LVLm-2), VtC - carbon value estimation is shown in Formula 
4 (LVL).

                                                                    (4);

where tCO2 - amount of storage per one timber cubic metre and proportion 12/44 is used to find one tonne carbon.

                      
 (5);

where SP - area of private lands, (m2), CP - cadastral value for private lands (LVLm-2), CtaxP - cadastral tax for private 
lands (LVLm-2). Public buildings are divided according to three main values based on cadastral classification 
and referable prices in Latvia as follows: BP - number of private living houses (lump sum), BPS - number of 
private economy houses (lump sum), and BPP - number of private auxiliary buildings (lump sum). The same 
categories are used for areas, cadastral values and taxes: SBP  - area of private living houses, (m2), SBPS  - 
area of private economy houses (m2), SBPP  - area of private auxiliary building (m2), CBP - cadastral value for private houses 
(LVLm-2), CBPS - cadastral value for private economy houses (LVLm-2), CBPP -  cadastral value for private auxiliary building 
(LVLm-2), CtaxBP - cadastral tax for private houses (LVLm-2), CtaxBPS - cadastral tax for private economy houses (LVLm-2), 
and CtaxBPP - cadastral tax for auxiliary buildings (LVLm-2).

                        
(6);

where SRe - area of existing factory lands (m2), CR -  cadastral value for factory lands (LVLm-2), SRn -  area of non-
operating factory lands (m2), SR -  area of factory and commercial lands (m2), and CtaxR -  cadastral tax for factory lands 
(LVLm-2). Since post Soviet factories still exist in the coastal area of Latvia and part of them are left unattended; the author 
of this paper has split them into two main categories: BRe - number of existing factory and commercial buildings (lump sum), 
BRn -  number of non-operating factory buildings (lump sum), CBR -  cadastral value for factory buildings (LVLm-2), SBR -  area 
of factory and commercial buildings (m2), and CtaxBR - cadastral tax for factory buildings (LVLm-2). The author of this paper 
highlights the losses on possible downtime or idle standing due to erosion or coastal floods. The figure Vf  -  economic losses 
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(LVL) - is estimated basing on the information obtained within the project co-financed by the European Commission Directorate-
General Transport and Energy (Bickel, P. et al. (2006) HEATCO deliverable No. 5 “Proposal for Harmonised Guidelines. EU 
Project Developing Harmonised European Approaches for Transport Costing and Project Assessment (HEATCO).” Institut für 
Energiewissenschaft und Rationelle Energieanwendung, Stuttgart). In accordance with the report, the human lifesaving costs as 
a factor are considered in cost-benefit analysis; for Latvia (2005), these costs were estimated at EUR 275,000. Assuming that 
these costs are the expenses of the government and should be covered by economic reasons, then EUR 275,000 are divided by 
the average working time of people, approximately - 45 years and 22 days per month, an average per day rate of one man-day in 
Latvia is obtained, which was equivalent to EUR 23 or LVL 16 in 2005.

                                                                         (7);

where D - downtime, idle standing (LVL 16 per day in 2005) , d - number of working days, Pw - number of people who are 
not able to work because of eroded or flooded sections, and Paf - due downtime in this industry – number of affected people – 
example, electricity or wastewater treatment plant disorders.

                              
(8);

where Irv - local road area (m2), Clrv - local road cadastral value (LVLm-2), Irgov - governmental significance of a road (m2), 
CIrgov - cadastral value of gov. roads (LVLm-2), Iel - overhead line length/power line length (m), CIel - value of powerline (LVLm-1), 
Imt - mobile connection tower (lump sum), Vmt - value of mobile connection t (LVL), Ipark - parking space (m2), Cpark - cadastral 
value of parking spaces (LVLm-2), Ib - settled area (m2), and Vb - value of settlements (LVLm-2).

                                                            
(9);

where SB -  beach area (m2), CP -  cadastral value of beach estimated from cadastral value for private lands (LVLm-2), 
VBsm -  value of minerals in market prices for sand (LVLm-3), VBgr  -  value of minerals for gravel (LVLm-3), VBoli -  value of 
minerals for shingle (LVLm-3), and aN -  beach coefficient for minerals amount lost per square metre (m3m-2). This figure is 
different for each place because of geological structure.

                                                                          (10);

where SN - area of natural habitats, wetlands (m2), and VN - scientific approved wetlands or natural habitats value per square 
metre (LVLm-2).

                                                              (11);

where Hv - lost area of heritage, manor house, nature pathway etc. (lump sum), SH - lost area of heritage, manor house, nature 
pathway (m2), and Cp - cadastral value of heritage area estimated on the background cadastral value for private lands (LVLm-2). 
This assumption likewise beach cadastral value is based on the possible use of hedonic method for estimation of heritage value. 
In addition, travel costs method could be used to estimate the value. Therefore, Formula 11 appraise the P - annual number of 
visitors and Pc  is  an average travel cost per trip (LVL).

After estimation of losses, it will be possible to apply 
cost benefit analysis for realignment of costs to compare 
and assess the financial-economic viability of concrete 
coastal defence. Thus, the net present value – NPV 
for each actual territory will be calculated, including 
building and maintenance costs of coastal defence 
structures.

Basing on the information mentioned above, the author 
of this paper has elaborated a model of calculation, which is 
provided for specialists of coastal municipalities and spatial 
planers. Filling in the appropriate, municipality specific data 
they will obtain financial projections of losses due to coastal 
erosion for the next 50 years. For the verification of the 

calculation, the author of this paper estimated losses caused 
by coastal erosion in the area of wastewater treatment plant 
in Liepaja city.

Example of coastal erosion measurements in 
Liepaja city

The author of this paper recommends using the elaborated 
methodology for each municipality in spatial planning to 
estimate the economic losses due to coastal erosion and 
flooding. 

The author of this paper has estimated losses due to erosion 
in coastal area of wastewater treatment plant in Liepaja city 
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basing on the elaborated methodology. The problems of coastal 
erosion for wastewater treatment plant in Liepaja city are very 
significant and the design of coastal defence was elaborated in 
2009 (Bethers, 2007; Bethers, 2009; Brunina, 2010). 

In Liepaja city, wastewater treatment plants were built 
in the downwind area of Liepaja harbour in the beginning 
of the 1960s approximately 400 m within the coastline. At 
present, they are situated less than 50 m from the coastline. 
Due to the erosion  “Liepajas udens” has started to protect 
their area approximately 20 years ago via building two tire 
walls on basement of wood pales and wiry of steel. The storms 
in January of 1999 and 2005 washed away the most part of 
coastal protection as well as the fore-dune was destroyed. 
The Chlorinate building of Liepaja city wastewater treatment 
plants now is located less than 30 m from the waterline. The 
seriousness of situation and the severe consequences that 
could arouse if no action is taken compelled “Liepajas udens” 
to start a new multi-complex approach research project with 
“Consultant services for coastal protection against erosion” 
which was financed by the EU Cohesion Fund and “Liepaja 
udens” private investments. Within the research project, vast 
dimension of data was collected during a period of two years. 
A whole year was dedicated for a complex analysis of this 
data as well as mathematic modelling and situation forecasting 
in order to choose a better and most suitable design for the 
desired coastal protection. Within the project, a feasibility 
study was carried out in order to find the best as well as the 
most economically and technically justified solution where 
technical, maintenance, environmental protection, and 
economic aspects were taken into account. The technical aspects 
evaluated building possibilities and material availability due 
to local individualities, the aspects of maintenance covered 
institutional capacity, local shoreline management strategy 
as well as possibility to change dredging methods of Liepaja 
city port. The environmental impact assessment included 
the analysis of aspects of tourism, fishing and biodiversity, 
especially on fish resources, and considering the nearest 
shoreline territories in terms of cultural and nature monuments. 
The most important factor was Jewish memorial (cemetery) 
located less than half kilometre from the wastewater treatment 
plants of Liepaja city. It was concluded that the bones from 
Memorial had already been eroded in the previous storms. 
Therefore, the project team decided to broaden protecting 
area of coastline due to threats to increase erosion towards the 
territory of Jewish Memorial. During phases of institutional 
and environmental analysis, it was found out that coastal 
protection policy against erosion in Latvia is non-committal. 
During the phase of comparison of potential alternatives, 
several problematic aspects came into sight; therefore, 
bringing some new issues for consideration. The relevant 
governmental institutions that needed to be involved were 
identified while assessing related aspects to the alternatives 
(shoreline nourishment and mole building). Amongst them, 
there were Latvian Fishing Agency, Environmental Impact 
Bureau, Liepaja Municipality, Liepaja City Port, the Ministry 
of Finance etc. The cause of the problematic aspects was 

mainly related to contradictory interests and complications 
in cooperation within institutions intersect. The situation 
shows that the shoreline belongs to the Ministry of Finance, 
while building activities in coastal area are under the “Law 
on Environmental Impact Assessment”. The sand dredged 
out from port navigation area could be used for feeding of 
wastewater treatment plant’s shoreline but it compels to the 
authorities of Liepaja port and municipality to undertake 
new actions and change the existing solutions. Considering 
these circumstances, it was finally decided, that the building 
of mole is more appropriate. This alternative caused 
the elaboration of new rules of the Cabinet of Ministers 
(Brunina, 2010).

Evaluation of results and conclusions

Basing on the project results, the author of this paper 
considers that the environmental losses of the chosen coastal 
defence – mole will be impressive because of governmental 
organisations, which due to discrepancies in legislation 
accept a more inconvenient solution without economic 
calculations. The calculation method is elaborated by 
comparing 3 alternatives – “zero alternative” – do nothing; 
Alternative 1 – mole construction and Alternative 2 – beach 
nourishment. The results show that within zero alternative 
the land losses will achieve 55 ha in the next 50 years 
and the wastewater treatment plant will be washed away 
completely; Alternative 1 will produce coastal defence for 
the wastewater treatment plant increasing approximately 
12-13 ha in protected area, yet erosion beyond the area will 
be more critical as results of which the area of 85 ha will 
be lost, resulting in a final balance of minus 74 ha in total. 
With shoreline nourishment, both the existing erosion will be 
stopped and additional accumulation of shoreline area will 
reach 37 ha, totally obtaining circa 82 ha.

Based on the previous studies, the forecasts of amount 
of washed sand from beach area (in Liepaja average 
2m3per m of coastline) were estimated by using an average 
market price (2 LVLm-3). The forest area was derived 
from the data of contiguous coastal territories – in Liepaja 
city, Tosmare restricted area and Medze nature territory 
(60 m wide belt) as well as the restricted territories 
of Grey Dune was assumed as wetland territories 
(100-150 m wide belt). Using the Carbon value 222 LVLtC-1 
and timber price 25 LVLm-3, the results of calculation 
show that purely environmental losses will compose as 
minimum as LVL 0.8 million for Alternative 1. Although 
due to the research restrictions, this estimation did not 
include the costs of heritage, private lands, commercial 
lands, and infrastructure. The restrictions are clarified by 
the necessity in another research – estimation of visitors of 
Jewish Memorial and nature territories (travel cost method) 
as well hedonic method used for estimations respective to 
areas of private housing. Although the costs of factory lands 
for Liepaja wastewater treatment plant are not considered in 
this paper due to emergency situation after surge storm; in 
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this case the losses for related fields – factory, environmental 
protection and human health will run circa LVL 40 million or 
even because of necessity to build new wastewater treatment 
plants.  

The author of this paper highlights that the necessity for 
sustainable development and growth of regional economics 
is possible within evaluation of all sectors situated in coastal 
area. Clear criteria and reasons shall be defined for prioritising 
either of the sectors. The methodology for calculation of losses 
is provided above; therefore, the final decision - to protect 
coastal area or not - as well as choosing the most appropriate 
defence structure shall be based on economic results or other 
clearly defined criteria. The author of this paper considers that 
the following steps should be taken by responsible authorities, 
particularly the most important of which is the development of 
cooperation between related institutions, the establishment of 
common strategy on the national level, which would estimate 
the impacts on the national level, elaboration of the guidelines 
for regional level management as well as the further research 
is more than essential. The specialists of municipalities and 
regional planners shall estimate economic losses based on 
the calculation of damages of coastal erosion. After that, the 
amount of necessity for consequent budget line will be made 
clear. The alternative criteria for economically based solutions 
should be defined for a long-term period. Therefore, principles 
of sustainable development require using of economically 
based solutions and criteria, which shall be established on the 
national level.
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ECONOMIC DEVELOPMENT CRITERIA OF THE SOUTHERN LATGALE

Sanda Cingule-Vinogradova1 

Faculty of Economics, Latvia University of Agriculture

Development potential of Latgale region is varied, which points to several development possibilities and perspectives of the national 
economy. Differences in the level of development in the subregion show the unequal development tendencies. To balance the socio-economic 
situation, it is necessary to have a targeted state support activity, active initiative of the Southern Latgale population, innovative approach, and 
willingness to change the situation. Territorial characteristics, different values and needs point to the necessity for a diverse and appropriate for 
a particular territory use of support means aimed at national and international development. Such targeted regional policy in a predictable time 
period could reduce inequality among people living in different parts of Latvia and promote their capacity.

In the current situation, it is important to unite the resources, ideas, and efforts in order to promote economic activity in the Southern Latgale 
by defining and implementing economic and strategic development criteria that would stimulate a balanced and sustainable development of the 
subregion. The aim of the research is to identify and evaluate the major criteria of economic development opportunities of the Southern 
Latgale. The paper includes a part of the author’s research on the potential evaluation and determination of development directions of the 
Southern Latgale. Criteria mentioned in the paper are derived from the analysis of current situation in the Southern Latgale, by researching and 
determining the development direction criteria, conditions of the Southern Latgale that are essential growth drivers in the research area. The 
following economic research methods as monographic, comparative analysis and synthesis, deductive, inductive, constructive logic, qualitative 
(profound interviews with 9 experts) and quantitative (questionnaire survey) methods are used in the present research. 

Key words: regional development, socio-economic development, development criteria, Southern Latgale.
JEL classification: R11 

Introduction

The Southern Latgale (Daugavpils, Kraslava, Preili and 
their former district areas) is part of Latgale region. It is 
located farthest from Latvia’s most developed statistical 
regions - Riga and Riga vicinity. The territory is located far 
away from the Baltic Sea and expands the deepest into the 
continent. Latgale, including the Southern Latgale, is a special 
region with an unusual and not an easy history – it has a 
significant impact of the neighbouring cultures, its history is 
different from the history of other Latvian territories (here, 
historical events have been considerably harsher and not that 
peaceful than in the rest of the state territory); thus, a person 
entering Latgale, often feels himself like in a completely 
different country, where culture, mutual attitude and general 
environment remarkably differ from the rest of the state 
territory. The choice to research the Southern Latgale is based 
on its unique multi-cultural, multi-ethnic, multi-functional, 
and multi-national environment. The Southern Latgale has a 
favourable geographical location, which the national economy 
may use as a special economic “corridor” between Russia, 
Belarus and other CIS countries, and Europe. It provides an 

opportunity to launch new and sustainable economic activities 
for the Southern Latgale to be as a partner between Russia 
and Europe. Daugavpils – Latvia’s second largest city of 
the state importance is located in the mentioned subregion. 
Daugavpils has large industrial development potential and 
significant intellectual potential - Daugavpils University and 
more than 12 branches of other higher education institutions. 
Latgale’s cultural traditions - language, folk songs and 
dances, and crafts (especially ceramics, woodcarvings, and 
wicker basketry) – serve as important part of Latvian national 
culture. The Southern Latgale differs from the Eastern Latgale 
in terms of cultural heritage, cultural sites, monuments, 
and craft products which tend to have more Slavic cultural 
characteristics; they are more unusual than the ones in the 
Eastern Latgale. The Southern Latgale has made an important 
contribution to science and culture, since several intelligent, 
wise, and eminent national scientists, professors, and cultural 
figures were born there. 

Development potential is the value or set of values that is 
not adequately applied, used, or implemented for the present 
moment. This is a set of certain conditions that can be used 
for the benefit of an operation. Economic development criteria 
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are the conditions, operations, and activities that promote a 
sustainable socio-economic development of the territory. 
Through the implementation of development criteria, it 
is possible to promote regional development in the least 
developed territories and to balance the socio-economic 
situation in the state regions, thus reaching equal indicators in 
the territories.

The paper includes a part of the author’s research on 
the potential evaluation and determination of development 
directions of the Southern Latgale. Criteria indicated in the 
paper are derived from the analysis of the current situation 
in the Southern Latgale by researching and determining 
the development direction criteria and conditions of the 
Southern Latgale that are essential growth drivers in the 
research area. The following economic research methods 
like monographic, comparative analysis and synthesis, 
deductive, inductive, constructive logic, qualitative 
(profound interviews with 9 experts), and quantitative 
(questionnaire survey) research methods are used in the 
present research.

The research object is the Southern Latgale, the research 
subject - economic development criteria. 

Considering that the existing development potential of the 
Southern Latgale is diverse, which points to several economic 
development opportunities, the research hypothesis in the 
current paper is - sustainable development of the Southern 
Latgale that is being balanced together with the other state 
regions, is not possible without a targeted implementation of 
the development criteria in the research territory.

In the current situation, it is important to unite resources, 
ideas, and efforts to promote economic activity, by identifying 
and implementing criteria of strategic economic development 
that would stimulate a balanced and sustainable development 
of the Southern Latgale. 

The aim of the research is to identify and evaluate the 
major criteria of economic development opportunities of the 
Southern Latgale. The aim of the research has set a number 
of tasks:

1) to determine the capacity of contributing resources in the 
Southern Latgale;

2) to determine the most essential criteria for implementation 
of the socio-economic development and key performance 
in the Southern Latgale;

3) to evaluate the major economic development criteria of 
the Southern Latgale.

On  informative  basis,  laws,  government  regulations, 
and territorial development documents, data of the Central 
Statistical Bureau, special theoretical and methodological 
literature, and experience of the author in local governments 
were used in the research.

Results and discussion

Capacity of contributing resources in  
the Southern Latgale

The development potential means such a value or a set 
of values (social, intellectual, economic, cultural etc.) that 
exists but is not expressed, is not sufficiently used, applied, or 
implemented now. The development potential can be defined 
as balance between the values to be added to facilitate a faster 
course of development. The Southern Latgale has a significant 
development potential, and a skilful use of it may balance the 
social and economic situation with other regions in a near 
future. 

The most important factor in the development of regions 
and economic development of territories is entrepreneurship, 
developed infrastructure, and socio-economically active 
population. In order to identify potential areas of development, 
the author has previously done geographical, historical, and 
economic unity analysis of the territory’s counties, researched 
and analysed the situation of economic potential, and 
evaluated the opportunities of development and economic 
potential. Existing development potential of the Southern 
Latgale, which was defined an evaluated during the research 
activities of the research author, is diverse, and it points to a 

Table 1. Socio-economic indicators of the regions of Latvia 

Indicators The best indicator Average 
in Latvia The weakest indicator

Gross Domestic Product per capita, LVL (2008) Riga region: 
12 234 7 144 Latgale region: 

3 926
Unemployment rate, % (2010) Riga region : 10.3 12.0 Latgale region: 16.0
Personal income tax per capita, LVL (2009) Riga region: 338.5 265.9 Latgale region: 158.3
Non-financial investment per capita, LVL (2008) Riga region: 3072.6 2151.2 Latgale region: 825.0
Old-age dependency rate (2010) Riga region: 512.9 513.8 Zemgale region: 503.7
Economically activate market sector statistical units per 
1000 inhabitants (2008) Riga region: 60.2 55.6 Zemgale region: 46.9,

Latgale region: 47.7
Population density per km2 (2010) Riga region: 105.4 34.9 Vidzeme region: 15.3

Changes of residents population, % (2005-2010) Riga region: 0.3 -2.1 Latgale region: 
-6.4

        Source: author’s calculations based on the data of the Central Statistical Bureau



16

Vol. 7, No. 2, 2011 ISSN 1822-3346Economics and Rural Development

number of development possibilities in the economic spheres 
and perspectives. The notion of development includes all the 
positive changes. The notion has been widely used during 
the development and changes of the country as well as 
different reforms. A more specific definition of the notion is a 
publicly beneficial direction of the change process of nature, 
environment, cultural environment, social environment, and 
commercial activity. The subregion’s development level 
differences among the other state territories point to the 
existing uneven development trends (Table 1). The lowest 
score in Latgale region is observed in terms of GDP, personal 
income tax, non-financial investments, and in constant change 
in the number of residents. The entire Latgale region has a 
weak position among its direct competitors, other regions of 
Latvia, because according to the socio-economic indicators, 
the region takes the last position in the country. Statistical 
data is objective information, while the target markets 
may be interested in some specific spatial features, which 
cannot be reflected in the statistical data. Taking into notice 
currently unused resources (space, natural resources, diversity 
development of potential business spheres, free market sectors) 
for favourable business start-up, the region has a significant 
development potential. For its further development, it is very 
important to have state support in order to create favourable 
business environment. By developing and implementing the 
state-sponsored development and improvement programme 
activities for the subregion, it is possible to develop and to 
improve the Southern Latgale, to create it as a business-friendly 
territory and environment, and to raise residential quality of 
life. A resident is the most important evaluator of territories’ 
economy and life quality opportunities. The implementation 
of positive changes in the area is impossible if inhabitants of 
the Southern Latgale do not see the subregion’s development 
possibilities, its unused potential and development balance 
opportunities in comparison with other state territories. 

Unbalanced development of regions causes a threat 
of strengthening the poverty self-reproduction that brings 
with it a significant risk to the society in general - lack of 
education, inability to adapt and compete in the labour market, 
unemployment, increase of non-active part of the society, 
low or non-existent income from work, poor nutrition, bad 
health, inadequate living conditions, insufficient health care, 
and unhealthy children; all these factors lead to the increase of 
alcoholism and violence as well as a worse criminal situation. 
Peculiarities of the territories and different values require a 
diverse approach, which is appropriate for each territory as 
well as the use of national and international development 
support funds. Such a targeted regional policy in a predictable 
time-period could reduce the inequality of opportunities 
among people living in different parts of Latvia and promote 
their capacity (Latvija. Parskats par tautas..., 2005). In the 
current situation, it is important to unite resources, ideas, and 
efforts to promote the economic activity.

The main value of the Southern Latgale is its population, 
so it is important to motivate them to remain, work, and 

operate in the existing territory. It is a possibility for the 
subregion to level the development indicators with other state 
territories. Contemporary, productivity of human resources of 
the Southern Latgale can be assessed as low - the generated 
values in relation to work efficiency are low. Section 1 of the 
development report “Human Capital and Education” included 
in Latvia’s sustainable development strategy’s “Atsperiens. 
Latvija 2030” (“Take-off”, Latvia 2030”) reports that Latvia 
has a medium good human capacity and talent base and a 
high utilisation rate, but a low productivity of human capital. 
The greatest impact on human capital value has family 
conditions and education (Atsperiens. Latvija, 2010). It means 
that determining the economic development criteria of the 
Southern Latgale, it is essential to pay attention to the role 
and opportunities of education (not only formal education, but 
also cultural and behavioural education) as well as creation of 
favourable social environment in families.

Significant resources of the Southern Latgale include its 
geographic location, industrial, agricultural, and craft traditions, 
knowledge of human resources and professionalism, regional 
university and several university branches, ecologically clean 
environment, biodiversity, and attractive natural landscapes. 
One of the most important tasks of the Southern Latgale is to 
increase the quality of existing resources and to create, and 
attract new resources and new products. Although the global 
economic crisis continues to generate new consequences, there 
is a potential in the Southern Latgale, which can be used for 
development. Of course, the range of problems is significantly 
greater than the available resources to address them. Now, 
it is important to assess and identify the priority criteria of 
territory development potential (most profitable in terms of 
development and advantages of the territory with a sustainable 
nature) and to divide the available resources in accordance 
with these criteria. 

On global dimension, the spatial development guidelines 
should pay more attention to resource allocation, their 
successful use, and increase of competitiveness. Guidelines 
should be oriented towards the establishment of sustainable 
development, through mobilisation of the current unused 
potential (natural, geographical, human resources etc.) rather 
than compensating problems of the past.

Economic development criteria of the Southern Latgale

Taking into notice the theories  and discussions on regional 
and territorial development of the regional economy done by 
foreign and Latvian scientists (Boronenko, 2007; Porter, 1998; 
Boehm, Gherke… 2002; Jauhiainen, 2000; Agarwal, 2009; 
Pumain, 2004; Vaidere, Vanags…, 2006; Vaidere, Vanags… 
2008; Fearon, 2009; Аizard, 1998; Boyce, 2010; Krastins, 
2000; Krastins, Vanags..., 2009; Rivza, Rivza... 1999; Dazada 
Latvija..., 2009; Petrova, Jermolajeva, 2007; Jermolajeva, 
Zelca... 2008; Jermolajeva, Baltere... 2009; Rags, 1998) 
as well as pre-depth studies and analysis of general socio-
economic situation in the Southern Latgale, the author of the 
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research proposes a number of priority economic strategic 
development criteria. It has to be taken into notice that the 
specified development criteria are mutually interacting, they 
complement each other and operate simultaneously. The author 
uses two sociological studies – a quantitative (questionnaire 
survey) and a qualitative (profound interviews with 9 experts) 
to define the main criteria. Methods were used to acquire the 
necessary information on the socio-economic and political 
situation of the Southern Latgale from the people’s perspective 
and to determine the development criteria and potential of the 
Southern Latgale as well as to research the potential directions 
of economic development and to clarify the role of Daugavpils 
University in enhancing the development of the subregion. 
The quantitative research on the socio-economic and political 
situation of the Southern Latgale from people’s point of 
view was performed from November 1, 2009 to March 21, 
2010 by interviewing 612 respondents after the age of 18. 
Statistical analysis methods were used to process the survey 
data: descriptive and logically constructive for revealing 
relationships, descriptive statistics analysis methods and non-
parametric (inferential) statistical method as Chi-square test 
for interpreting the research findings, developing regularities, 
expressing statements, conclusions and recommendations. 
The second method is a qualitative research – profound 
interviews with experts. The aim of the profound interviews 
was to assess the Southern Latgale with reference to increase 
the criteria and opportunities, to investigate the potential 
direction of the development of economy and to find out the 
role of Daugavpils University in facilitating the development 
of the subregion. Interviews were carried out from September 
to October in 2010. Experts were selected based on several 
criteria – place of residence and their activities in the Southern 
Latgale, age from 28 years, higher education, representation 
of different professions (businessman, farmer, employee of an 
educational or municipality institutions, NGOs activist etc.). 

Knowledge and innovation - drivers of sustainable 
economic development  

The central focus on implementation an operation of social 
and economic development of the Southern Latgale is set to be 
knowledge and innovation, which are essential sustainable 
growth drivers. The level of knowledge and quality determine 
the population development level – the more informed, 
professional, active, full of initiative, knowing, and eager for 
new knowledge is the resident, the more opportunities he has to 
prove himself in the labour market as skilled and professional 
employee or employer. Education is one of the means for 
increasing human resources and subregion’s development 
potentials. Often the lack of knowledge, experience, and 
information is a major obstacle to use freely the available 
access to resources and possibilities. Still an important part 
of the population recognises the inability to use electronic 
resources, which dramatically reduces the possibilities, for 
example, in uptaking the EU funds, improving productivity, 

growth of information flow rates and so on. Intellectual 
potential of the community is an important indicator of the 
socio-economic development. Employers should take an 
increasing role in education of their employees.

Development of innovation evolution in the Southern 
Latgale (scientific research grants, research studies, quality 
of education and diversification) would promote not only the 
spatial development and far-reaching development in long 
term, but it would also create an opportunity to attract people, 
to develop entrepreneurship in the area and to encourage the 
overall growth of the state welfare and intellect.

Support of innovations in the subregion would attract 
highly skilled professionals and creative people to the 
economic activities. The world practice shows that the most 
attention in creation of innovation system should be paid to 
the formation of small and medium businesses by creating 
a supportive regulatory environment, providing it with an 
appropriate infrastructure and funding opportunities – thus, it 
is creating of the most effective way for the implementation 
of new ideas and reducing risk for new innovative companies 
to come into the country’s economic life (Inovacija, 2006). 
In practice, even a small innovative implemented idea gives 
a much greater contribution, meaning and economic value 
than a large body of unused knowledge. It is also essential to 
develop social innovations in the Southern Latgale that would 
enable the subjects of territorial development to think, speak, 
act differently, and to achieve sustainable development results 
in the environment where they live. Social innovations do 
not need as much large financial contributions, as the interest 
and responsibility of all the territory’s development subjects, 
which can be defined as real and not declared - both on the 
government and population levels. Although it appears that the 
regions are not yet able to develop and complete large projects 
independently, the process has to be stimulated to produce 
experience in the regions, so that there would be activities, 
different innovations, and a closer cooperation. It is necessary 
to build a diversity development principle, which permits to 
use the potential of various scales and opportunities available 
in the Southern Latgale.

Economic development criteria 

Economic strategic development criteria of the Southern 
Latgale are essential sustainable growth drivers. The majority 
of problems, which are related to the development activities in 
the study area, are such that can be solved on the national and 
local level. The major problem of the Southern Latgale and the 
entire Latgale region generally is related to the fact that they 
receive the minimum attention from the government compared 
with other regions. This applies to the state support for 
business start-up and its development and for human resource 
development, both in terms of investment and providing of 
information. It was shown in the results of quantitative surveys 
previously carried out by the author and qualitative research 
methods - expert assessment. The insufficient financial capacity 
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Source: author’s design based on the PhD thesis

Figure 1. Conditions for the development of the Southern Latgale

of the Southern Latgale does guarantee neither economic nor 
social development of the territory. Qualitative research experts 
believe that on the state level the best support for entrepreneurs 
is to create an environment for entrepreneurship, in which it is 
possible to develop and grow, not to languish. The state should 
create such conditions that people would like to stay there. It 
has to ensure that young and educated people would live and 
work in the territory of the Southern Latgale. 

The main economic development criteria are as follows 
(Figure 1):

Optimisation of the work of state institutions. Creating 
and strengthening the interest in public employees, so a real 
and sustainable action ensures the development and decrease 
of bureaucracy.

Fiscal policy beneficial for entrepreneurship. The 
business sphere competitiveness cannot develop without 
favourable business environment and it is greatly influenced 
by the current fiscal policy. In general, the introduction of 
progressive income tax is one of the possible support measures 
for entrepreneurs of the Southern Latgale and the entire Latvia. 
Estonia, Lithuania, and Poland have introduced it considerably 
earlier, and without the recommendations of the International 
Monetary Fund. For example, the introduction of progressive 
personal income tax in the Republic of Poland. Facts show 
that the Polish people are coming back to their native country 
from Ireland, Great Britain, so the number of middle class 
inhabitants increases in the country. Unfortunately, the current 
situation in Latvia shows that people emigrate and thus, 
the number of middle class inhabitants rapidly decreases, 
and the state is losing not only young, but also educated 
and professional people. The neighbouring countries – 
Lithuania and Estonia - in this situation should be regarded as 
competitors. 

From business perspective, if the tax system in Latvia is 
not flexible and the overall tax burden increases, business 
holders will be losers in the long-term. Similarly, the current 

increase of the VAT rate is not the only problem that affects 
the entrepreneurs concerning further plans of action. Increased 
tax burden creates a reasonable risk that the country would 
have a long period of stagnation.

European Union support measures. The EU subsidies 
and Structural Funds provide additional development 
possibilities for the regions and territories. The analysis of 
statistical data of the EU funds for the period of 2004-2008 
leads to the conclusion that the distribution of funds has been 
drastically disproportional – Riga region (Riga city and Riga 
vicinity) has received 55% of the EU funds (number of projects 
that have been implemented in Riga region and national 
scale projects. Latgale has received the smallest share of 
funding – only 9%, while the remaining funds were divided 
more or less similarly between Zemgale (12%), Vidzeme 
(11%), and Kurzeme (14%) (Saskana ar Finansu Ministrijas..., 
2009). It is a fact that shows that the state has a very weakly 
developed regional development policy and it lacks state 
interest towards the development of weakly developed 
territories, and it lacks a sustainable equal development vision 
of the overall state territory. 

Export development. Stimulation of entrepreneurship 
and export of local production are important conditions for the 
development of the Southern Latgale. Christian H.M.Ketels, 
a representative of Stockholm School of Economics 
Harvard Economy High School’s Institute of Strategy and 
Competitiveness (Sweden), points that Latvia currently lacks 
strong export-capable companies; the government has never 
had a strategy how to create such competitive industries 
and  how to support companies (Latvijai jaatrod... 2010). 
The Southern Latgale has export-capable companies, but 
it lacks products that would be different and competitive 
on the global market. Unfortunately, the real situation in 
the country shows that Latvia has not established effective 
support instruments for export in a longer period of time. 
In a medium-term perspective, it is necessary to develop 
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an export support programme – support of new enterprises, 
development of new products, search of new markets and an 
extensive support for exhibitions (Uznemeju plans..., 2010). 
Production with maximally higher added value in the Southern 
Latgale and export of these products to European and the CIS 
countries would substantially contribute to product sales and 
demand, which respectively would promote production and 
development of new products.

Corporate social responsibility. Corporate social 
responsibility of inhabitants and entrepreneurs is one of 
the preconditions for a targeted development of the area. A 
good business practice demonstrates values and principles 
of the company and shows that the company has voluntarily 
included values of social, environmental and human rights 
in its everyday work and in relationships with companies’ 
stakeholders – employees, clients, partners, local government, 
society, and others. Socially effective entrepreneurship, which 
ensures an adequate standard of living for the society, is not 
realistic, if there is no corporate culture formation in each of 
the business entities, which at the same time is both – core 
precondition of creation and implementation of corporate 
social responsibility as well as an integral part of corporate 
social responsibility.

Quality increase and development of the infrastructure. 
The quality and development of road infrastructure is one of 
the most important elements that contribute to business – a 
wider road network (roads, railway, waterways) provide 
the entrepreneurs a possibility to expand and to locate 
production facilities in several places. Quality of road 
surface reduces the costs that are related with transportation 
maintenance, depreciation, and let the saved money to invest 
in the development and modernisation of the enterprise, which 
respectively increases the efficiency and competitiveness 
of the business. Road network in Latgale can be estimated 
as sufficiently well developed both – in terms of length and 
density, which cannot be regarded to quality. Presently, the 
quality of roads worsens in the Southern Latgale, in spite of 
the fact that charges for road users have increased during the 
past years. Improvement and development issue of roads, 
information technologies (Internet), public service issues, 
energy, and other resources are important both – to provide the 
business operation and to provide a quality movement of the 
population. It is crucial to improve the transport infrastructure 
in the Southern Latgale, which is a precondition for inflow 
of investments and business development. Improvement 
of railway lines would promote the development of transit 
and logistics park services. Improvement of information 
technologies quality in rural areas would improve the 
quality of Internet and mobile communications, it would 
create information accessibility for rural citizens and 
entrepreneurs, and it would facilitate communication 
and transmission of reports with public authorities 
(the RSS, SRS etc.).

The emphasis of good news. Business development 
can be viewed from two points – attraction of potential 

entrepreneurs to the territory and stimulation of capacity of 
local businesses and initiative of inhabitants. Traditionally, 
the mentioned activities are based on the available resources 
in the territory, infrastructure and identification and 
popularisation of opportunities. One of the most important 
tasks of Latgale region is the correction and improvement 
issue of the region’s image (Voronovs, Petrova, 2006). The 
Southern Latgale is recommended to take over the practice of 
other countries on a territory as the “good news territory” – 
to promote the existing advantages and possibilities for 
entrepreneurs, investors for business start up in the territory, 
irrespective to their little importance in the contemporary 
situation. Information, that is being given or will be given by 
the Southern Latgale, is creating an overview of the territory, 
and hearing only negative information, the potential investors 
or entrepreneurs do not even regard the possibility of locating 
their businesses in the territory. It is necessary to create a 
positive impression, the advantages of possibilities, which 
would interest and attract not only investors and entrepreneurs, 
but also young, educated, and professional people. The 
Southern Latgale has to promote the existing benefits of 
business development and location despite their irrelevance in 
the current situation.

Facilitating cooperation. The state level problematic is 
related to the lack of cooperation between the state institutions, 
which are supposed to support the development of small and 
medium-size businesses, weak industry associations, and 
accordingly weak ability to defend sectoral interests as well as 
the low level of business infrastructure. For example, often the 
focus of local governments is forgotten – to re-establish the 
business activities in the local government’s territory.

It is necessary to focus on local and international 
cooperation to promote a competitive economy. Cooperation 
rather than competition is a means to address the contemporary 
key challenges. This requires an appropriate reorientation of 
thinking. Both, on policy planning, and action policy level, 
it is necessary to expand and to diversify the cooperation 
networks. They should increasingly include people with 
different competencies, different social groups, different 
companies, state institutions, and representatives of different 
cultures, together creating a new value added, which is not 
possible to achieve individually.

Quality of employment and work, optimisation, 
and people’s motivation. Social degradation problem and 
unemployment force the labour force to leave the territory. 
There are heavy problems concerning social decline issues 
in several villages of the Southern Latgale. In the big 
cities – Daugavpils, Kraslava, Preili, Livani – there are 
sufficient human capital resources, which can be and should 
be used. Many qualified workers of the former factories in the 
cities constitute the “critical mass” that is sufficient to create 
new production plants. Unfortunately, the existing potential 
of the territory is not demanded. To motivate people to raise 
and optimise the competitiveness of the Southern Latgale, 
the author of the paper recommends carrying out measures to 
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raise the labour force competitiveness, proposing and raising 
initiative of population, creating a balanced rural and urban 
development, and maintaining the identity of the Southern 
Latgale.

The above economic development criteria of 
the Southern Latgale apply to the entire subregion 
community – governments, NGOs, businesses, citizens, 
and also to the public institutions. On the scale of Latvia, 
the development of the Southern Latgale subregion would 
smooth the regional unbalanced development tendencies of 
the territorially small country. The European Union and other 
countries do generally perceive Latvia as united territory. 
Alignment of the socio-economic development of Latvia’s 
regions would offer investors a more positive, stable, and 
more reliable vision of Latvia as a potential investment 
territory. Pressing of the subregion’s weak development and 
real solutions would point to the national territorial integrity, 
quality of the state policy implementation and provision of 
long-term development.  It is necessary to develop the entire 
territory and not to create even more severe disproportions 
between regions to ensure a sustainable development of 
Latvia. 

Conclusions and proposals

1. The existing different regional development levels 
negatively affect the overall rates of the development of 
the national economy. The socio-economic differences 
of the regions – historical events, nature and culture, and 
history nuances, differences in traditions and economic 
activities, variety of income – indicate on the need to 
update the problem issues of regional development and 
to resolve them. 

2. The insufficient financial capacity of the Southern Latgale 
does guarantee neither economic nor social development 
of the territory.

3. Taking into consideration the weak socio-economic 
development of the Southern Latgale compared with other 
state territories, it is important to focus on the subregion’s 
sustainable and targeted development, thereby smoothing 
and balancing the development of territories of the state 
regions.

4. Sustainable development of the Southern Latgale economy 
is not possible without a targeted implementation of the 
development criteria.

5. The most important resources of the Southern Latgale 
that promote its capacity include geographical location, 
industrial production, agricultural and craft traditions, 
human resource knowledge and professionalism, regional 
higher education institutions and branches of several higher 
education institutions, ecologically clean environment, 
biological diversity, and attractive natural landscapes. 
One of the most important tasks is to increase the quality 
of existing resources, and creation and attraction of new 
resources and new products.

6. It is necessary to develop a diversity development 
principle in the Southern Latgale (a number of national 
economic directions for its development should be 
developed in the territory), which offers an opportunity 
to use potential of various capacity and possibilities 
available in the territory. 

7. The results of profound interviews with nine experts 
indicate that knowledge and innovation is the most 
important development criteria of the Southern 
Latgale. The level of knowledge and its quality 
determines population development level, while 
operation and development of innovations contribute 
both to the territorial improvement and long-term 
development, and also provides an opportunity to 
attract people, develop businesses in the territory, and 
to promote the overall growth of the state welfare 
and intellect. 

8. The results of quantitative (questionnaire survey) and 
qualitative (profound interviews with nine experts) 
research methods indicate that the support and sustainable 
development criteria for economic development of the 
Southern Latgale include promotion of cooperation, 
development of export, increase and development of 
infrastructure quality, corporate social responsibility, 
the good news focus, assurance of infrastructure 
quality, work optimisation of the state institutions, 
implementation of business-friendly fiscal policy, 
availability and quality of education, employment and 
work quality optimisation, and motivation of population. 
Ensuring and promoting development criteria, it is 
possible to achieve alignment of the socio-economic 
indicators between the Southern Latgale and other state 
territories.

9. The research findings can be used for implementing 
the changes in the regional policy, considering the 
development perspectives of the Southern Latgale and 
determining the basic development directions of the 
territory.
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BUSINESS DIVERSIFICATION MODELS FOR FARMS IN 
ZEMGALE REGION

Anna Liscova1, Linda Silina2 

The present research focuses on applications for assigning the farm model and determination for the direction of the share of Zemgale 
subregions. Rural area farm models were created based on the criteria of experts and focus group study results. The developed three models 
showed that the sub-section of small, medium-size, and large farms have a different share of income by type of activity. 

Agriculture is the main source of income in the farm models of Zemgale subregions; however, the income level differs by the groups 
of farms – the larger the farm, the larger the share of income comes from agriculture. Farms of Zemgale-1 and Zemgale-2 subregions are 
frequently engaged in the same sectors; though the implementation types differ, for example, tourism in Zemgale-1 subregion is based on 
culture - historic tourism, while recreational and sport tourism dominates in Zemgale-2 subregion. 

Key words: business diversification models, rural areas, diversification.
JEL classification: Q01 

Introduction

It is important to think about the diversification 
possibilities in rural areas, since the core of diversification 
is a possibility to gain regular income, the output produced 
bears higher value added, the load of labour force in the 
process of farm diversification is even, and the use of 
other farm resources like premises, constructions, and 
technical equipment becomes more rational. The process 
of diversification provides opportunities for the youth to do 
business in rural territories. 

A. Liscova has done several pieces of research on the 
structure of rural economy in Zemgale subregions (2008), 
the structural development of agricultural resources of 
long-term economic activity in Zemgale planning region 
(2008), the structural divergence of Zemgale farms (2005), 
and possibilities for business diversification in the farms of 
Zemgale-1 and Zemgale-2 subregions in Zemgale planning 
region (2011).

Many scientists (L. Silina, 2007, 2009; H. Jirgena, 2008; 
S. Cingule, 2009; D. Saktina, 2009; S. Skesters, 2009; 
V. Boronenko, 2010) have done research on agriculture, 
its development possibilities, commercial orientation of 
agricultural production in several regions, rural environment, 
its impact on farming, tendencies in farming development in 
Latvia etc.. 

The authors of the present research decided to divide 
Zemgale statistical region into the following two subregions 
for performing the research tasks: 
– subregion Zemgale-1 as a special agricultural region that 

includes the districts of Jelgava, Dobele, and Bauska;
– subregion Zemgale-2 that has specific natural conditions 

and an original macroeconomic structure; it includes the 
districts of Aizkraukle and Jekabpils.

The analysis of the previous research results requires 
the necessity to determine further development perspectives 
of Zemgale region farms in close relation to diversification 
of business activities. Hence, the research aim is as follows: 
to develop business diversification models in the farms of 
Zemgale region. 

The following tasks have been advanced to achieve the 
research aim:
– to assess the possible business directions of rural farms in 

Zemgale subregions;
– to establish business diversification models in farms of 

various sizes of Zemgale subregions.
The paper was elaborated applying general research 

methods in economics, qualitative and quantitative research 
methods - analysis and synthesis, logical and constructive 
methods, grouping, and comparison, questionnaires, 
and also the experts’ questionnaire and a focus group 
method.
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Research results

A questionnaire of experts and a discussion in a focus 
group were organised to identify the possible types of farm 
activities in the farms of Zemgale region. The inquiry of 
experts’ opinion was also based on the farm owners’ survey 
(Liscova, 2011) results encompassing 573 respondents. The 
survey sample equalled to 2.34% of total rural farm number 
for 20 counties of Zemgale region. Questionnaires were 
received both from farms of Zemgale-1 subregion (59.9%) 
and Zemgale-2 subregion (40.1%). The questionnaire was 
held from April 2010 to October 2010. Respondents received 
inquiry forms both individually and by groups. The inquiry 
forms were grouped by counties.

Expert discussion was held in September 2010; farmers, 
employees from local government and public institutions, a 
specialist in tourism, a Year 4 student from Latvia University 
of Agriculture, and specialists in cattle breeding and crop 
farming from Latvian Rural Advisory and Training Centre 
were invited as experts in the focus group activity. Farmers 
who participated in the activity of the focus group were not 
hired workers. Participants of the focus group represented 
counties of Aizkraukle, Auce, Bauska, Dobele, Jaunjelgava, 
Jelgava, Iecava, Sala, Nereta, Vecumnieki, Jekabpils, Rundale, 
Skriveri, and Tervete. The age of participants of the expert 
group ranged between 22 and 68 years, and represented both 
female and male opinion.

After the discussion on the need for diversification of rural 
businesses and its possibilities, and the analysis of promoting 
and hindering factors were completed, the experts of the 
focus group expressed their opinion on the present situation 
of farms in their regions – which diversification industries 
farmers have to engage now. To provide a report, it was 
assumed that income from economic activity equals to 100%. 

Rural traditional businesses and businesses for diversification 
are included in this income structure. After summarising the 
information obtained, the authors produced a report on the 
existing situation in Zemgale-1 and Zemgale-2 subregions by 
farm size group. 

The expert opinions affirmed the impact of economic and 
geographic factors on the specialisation of farms diversifying 
their business.

The survey results (Table 1) showed the trend in 
business diversification on the farms of the subregions of 
Zemgale region. Agriculture is by 9.2% more popular in 
Zemgale-1 subregion compared with Zemgale-2 subregion. 
Here, mostly crop farming dominates, which is by 23.4% 
more than in the subregion Zemgale-2. The production 
of crop-livestock farming products is specific to the 
subregion Zemgale-2.

The diversification of businesses in the subregion 
Zemgale-2 is by 11.2% higher than in the subregion 
Zemgale-1. Rural tourism dominates in the subregion 
Zemgale-1, while the farmers of the subregion 
Zemgale-2 are interested in the processing of agricultural 
produce. 

An objective assessment of business diversification 
possibilities can be obtained comparing the opinions expressed 
by the experts on small (less than 30 ha) and large farms (more 
than 200 ha). According to the experts and the authors, there 
are significant differences in business diversification between 
small and large farms.

Table 2 shows that based on the lowest values, a 
possibility to engage in agriculture on the small farms is 
2.7 times lower than on the largest farms in the subregion 
Zemgale-1. Yet, the highest values differ only by 
10 percentage points. One of the greatest differences 
is observed in crop farming where the lowest values 

Table 1. Income structure by type of economic activity on farms in the subregions Zemgale-1 and Zemgale-2, %

Type of economic activity Zemgale-1 Zemgale-2
1. Agriculture 78.0 68.8
1.1. Crop farming 38.6 13.2
1.2. Crop-livestock farming 24.7 41.6
1.3. Livestock farming 14.7 13.6
2. Business diversification 22.0 31.2
2.1. Forestry 4.2 5.0
2.2. Wood-processing, including production of furniture 0.8 1.5
2.3. Rural tourism 3.1 0.3
2.4. Off-farm services 3.9 3.7
2.5. Processing of agricultural produce 3.4 6.5
2.6. Handicrafts 1.9 1.8
2.7. Energy production 0.6 0.8
2.8. Production of fish and crawfish 2.7 2.9
2.9. Other industries 1.4 2.6

  Source: authors’ calculations based on survey results
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Table 2. Business diversification possibilities on small and large farms from the viewpoint of 
the experts of the subregion Zemgale-1, %

Type of economic activity

Small farms  
with less than 30 

ha

Large farms with more 
than  

200 ha
1. Agriculture 30 – 85 80 – 95
1.1. Crop farming 0 – 40 40 – 90
1.2. Crop-livestock farming 6 – 60 5 – 41
1.3. Livestock farming 0 – 60 0 – 24
2. Business diversification 15 – 70 5 – 20
2.1. Forestry 0 – 7 0 – 9
2.2. Wood-processing, including production of furniture 0 – 2 0 – 1
2.3. Rural tourism 2 – 25 0 – 4
2.4. Off-farm services 0 – 13 0 – 8
2.5. Processing of agricultural produce 0 – 12 0 – 6
2.6. Handicrafts 0 – 9 0
2.7. Energy production 0 0 – 4
2.8. Production of fish and crawfish 0 – 30 0 – 2
2.9. Other industries 0 – 4 0 – 2

  Source: authors’ calculations based on information provided by the experts

Table 3. Business diversification possibilities on small and large farms from the viewpoint of 

the experts of the subregion Zemgale-2, %

Type of economic activity
Small farms with less 
than 30 ha

Large farms with more 
than 200 ha

1. Agriculture 25 – 75 80 – 90
1.1. Crop farming 0 – 20 0 – 55
1.2. Crop-livestock farming 4 – 60 16 – 90
1.3. Livestock farming 0 – 27 0 – 2
2. Business diversification 25 – 75 10 – 20
2.1. Forestry 0 – 15 0 – 5

2.2. Wood-processing, including production of furniture 0 – 8 0 – 1
2.3. Rural tourism 5 – 18 0 – 4
2.4. Off-farm services 0 – 12 2 – 6
2.5. Processing of agricultural produce 0 – 50 0 – 10
2.6. Handicrafts 0 – 10 0 – 2
2.7. Energy production 0 0 – 5
2.8. Production of fish and crawfish 0 – 12 0 – 1
2.9. Other industries 0 – 9 0 – 2

  Source: authors’ calculations based on information provided by the experts

differ by 40 percentage points, while the highest 
ones – by 50. The small farms dominate in business 
diversification where the highest values differ by 
50 percentage points.

The situation in the subregion Zemgale-2 is similar 
(Table 3).

Based on the lowest values, a possibility to engage 
in agriculture on the small farms is 55 percentage points 
lower than on the largest farms in the subregion Zemgale-2 
(Table 3). Yet, the highest values differ by 15 percentage 
points. Business diversification is more appropriate in the 
subregion Zemgale-2. One of the greatest differences is 
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observed in crop-livestock farming where the lowest values 
differ by 8 percentage points, while the highest ones – by 30. 
The small farms dominate in business diversification where 
the highest values differ by 55 percentage points.

Given the economic and geographic position of subregions 
Zemgale-1 and Zemgale-2, other factors affecting business 
diversification, and the expert assessments, the authors 
developed three business models for farms by their area for 
the subregions Zemgale-1 and Zemgale-2:
– less than 70 ha – small farms;
– 70.1-200 ha – medium farms;
– more than 200 ha – large farms.

The development of models was based on the authors’ 
pieces of research, information on the results of a survey of 
agricultural land in the subregions Zemgale-1 and Zemgale-2, 
changes in the number of hours worked in rural regions as 
well as on the number of unemployed individuals in the 
municipalities. The opinion of farmers on the need for 
and possibilities of business diversification and the factors 
promoting and hindering business diversification were taken 
into account: natural and climatic factors, soil resources, 
human resources, economic and political factors and their 
criteria.

In all the models, agriculture has the leading and 
determining role in the structure of income from economic 
activity. Agriculture is and will be a priority in Zemgale 
region. 

The authors point that the developed models are general 
and based on a summary of the experts opinions. Every 
farm needs an individual approach, taking into account its 
endogenous factors.

According to the authors’ calculation results, 
the income from agriculture ranges within  
65.0-80.7% of total income in the diversification model 
for farms with an area of less than 70 ha in the subregion 
Zemgale-1 (Figure 1). In the calculation, the authors 
determined that an optimum level is 70%.

The leading industry is crop farming – winter cereals – 
food grain, as soils are fertile, a relief is smooth, and fields are 
large. Soils are appropriate for vegetables and the sales market 
is closely located to a town. 

Crop-livestock farming takes the second place – 
farms produce both crop and livestock products for the 
market; crop farming: vegetables, grains. Crop farming is 
supplemented with livestock farming – production of milk 
and beef, which is based on wholesome pastures. Non-
standard products of crop farming are used for pig feeding, 
and pork is produced for the domestic market. Poultry and 
eggs are produced for the consumption of local residents. 
Farmer cooperation has to be well-developed for milk sales. 
It is possible to sell dairy products through direct sales – 
fresh milk, curds, cream, and cheese, as towns are closely 
located. 

The income from business diversification accounts for 
15-30% in the business diversification model for farms with 
an area of less than 70 ha. 

Income from the diversification industries:
– off-farm services – machinery services in tilling land, 

maintenance and repair services, and purchase of  felling 
areas and logging. Farms have a sufficient capacity to 
provide off-farm services;

– rural tourism services: active tourism and agro-tourism 
are closely related to other industries – livestock farming: 
horse riding, small livestock watching, handicrafts, 
products of agriculture and non-traditional agriculture 
(production of organic products, drying and packaging 
of herbs and spice plants, wine and beer production, 
production and preparation of Roman snails, processing 
of agricultural produce), forestry, non-traditional 
agriculture, bathhouse services, and other industries, 
cognitive tourism – cultural and historical objects, farms 
of business diversification (small livestock, exotic birds 
etc.). A good quality infrastructure as well as the proximity 
to potential customers – Riga and other towns and cities 
promote rural tourism;

– processing of agricultural produce – processing of 
dairy industry products – for direct sales: packed milk, 
curds, butter, cheese, whey, and buttermilk;

– processing of pork – smoked pork, production of sub-
products;

– processing of poultry – smoked poultry;
– drying of herbs, spice plants, berries, and fruit – farmers 

have to cooperate to purchase capacious technologies.
In the subregion Zemgale-2, the income from agriculture 

ranges within 25-75% of total income. According to the 
authors’ calculation results, it is 60% on average which is 
10 percentage points less than in the subregion Zemgale-1. 
The economic and geographic factors affect it. 

Crop-livestock farming, which generates income, 
dominates in the agricultural industry:
– crop farming – spring cereals – grain for feed, potatoes; 

the subregion Zemgale-2 features a more continental 
climate and less sunshine; therefore, it is more suited 
for spring cereals as well as its soils are better suited for 
growing potatoes;

– livestock farming – dairy and meat livestock, sheep and 
goats, ducks and geese, and rabbits. The relief of the 
subregion Zemgale-2 is hillier and soil properties are 
appropriate for growing grasses; therefore, livestock 
farming is more suited for this subregion. 

In the total income structure of the subregion Zemgale-2, 
the income from business diversification ranges within 
25-75%; according to the authors’ calculation results, the 
average level is 40% of total income.

Processing of agricultural products is associated with 
crop farming, livestock farming, rural tourism, handicrafts, 
production of fish and crawfish, and other industries. Cow 
milk processing is specific to the subregion Zemgale-2 – 
cheese and butter that have a longer expiration period, since 
sales markets are far away from suppliers; sheep and goat 
products: milk processing – cheese; meat products; leather 
production – raw materials for handicrafts; wool – threads 
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and felt for handicrafts; ducks, geese, rabbits – slaughtering, 
refrigeration – finished products for the market as well as by-
products (feather, leather). Bee products – honey and packing 
of pollen, beeswax - for making candles. 

Rural tourism – it offers recreation and helps get familiar 
with the local culture and traditions to interested individuals. 
Rural tourism is also related to other industries: forestry, wood-
processing, including furniture production, off-farm services, 
processing of agricultural products, handicrafts, production of 
fish and crawfish, and other industries.

Forestry – maintenance and exploitation of forests 
and reforestation – sanitary fellings and removal of wind-
broken trees related also to rural tourism, non-traditional 
farming (beekeeping), and other industries. Preparation 
of firewood for own consumption on farms and for sales. 
Additional use of forests – haymaking, livestock grazing, 
placing of bee-gardens, and picking of berries, hazelnuts, 
mushrooms, herbs, and moss. According to the significance of 
resources – production of resin, juices, stumps, bast, peel, tree 
branches, leafage (leaves, needles), buds, Christmas trees, 
birch-boughs, and other decorative materials.

According to the authors’ calculation results, the income 
from agriculture ranges within 60-90% of total income in the 
diversification model for farms with an area of 71-200 ha 
in the subregion Zemgale-1. In the calculation, the authors 
determined that an optimum level is 80%.

The income from business diversification accounts for 
10%-40% of total income (Figure 2), the average indicator, 
according to the authors, is 20%.

The main agricultural industry is crop farming – winter 
cereals – food grain, vegetables as well as rapeseed, but the 
second one is crop-livestock farming. In the same way as 
on small farms, products of crop farming and crop-livestock 
farming are produced for the market: vegetables, grain, and 
rapeseed. Livestock farming is supplemented with crop 
farming – production of milk and beef, as this subregion has a 
sufficient area of wholesome pastures. Non-standard products 
and rapeseed oil cakes are a resource for producing quality 
livestock products. Milk is sold in a centralised way through 
dairy cooperatives or in cooperation with milk processing 
plants, in exceptional cases farm owners sell dairy products 
in direct sales. 

        Source: authors’ construction, 2011

Figure 1. Business diversification model for farms with an area of less than 70 ha



27

Vol. 7, No. 2, 2011 ISSN 1822-3346 Economics and Rural Development

Yet, in the subregion Zemgale-2 the income from 
business diversification accounts for 10-30% in the business 
diversification model for farms with an area of 71-200 ha. The 
average indicator is 20%.

Forestry takes the first position – it generates 
additional income for farms owing to forest maintenance 
activities, a rational and planned use of forests as well as 
harvesting, processing, and sales of wood and non-wood 
products. 

There are also off-farm services – use of available 
resources in tilling land, providing various services etc.

Processing of agricultural produce – processing of dairy 
products that are sold in direct sales (on the market) and public 
catering; dairy and meat products.

According to the authors’ calculation results, the income 
from agriculture ranges within 70-90% of total income in the 
subregion Zemgale-2, but the average level in the subregion 
Zemgale-1 is  higher – 90%.

Crop-livestock farming, which produces income, 
dominates in the agricultural industry:
– crop farming – rapeseed, grain for food and feed, and 

potatoes. The farms of this size group have a sufficiently 

large area to introduce crop rotation; therefore, rapeseed 
may be grown in accordance with agro-technological 
standards. It is possible to grow winter cereals (in case 
of being destroyed by frost, a crop is changed for another 
crop, for example, spring rapeseed or spring cereals);

– livestock farming – dairy and meat farming. The subregion 
Zemgale-2 is more suited for growing quality grasses and 
other feed crops.

The income from business diversification accounts 
for 10-30% of total income, the average indicator, according 
to the authors, is 20%.

Forestry – additional income of farms consists of products 
of deciduous and coniferous wood (for example, firewood) 
and non-wood products (berries, mushrooms, moss etc.) as 
well as other forest resources: juices, bast, Christmas trees, 
birch-boughs etc.

Rural tourism is mainly related to guest houses offering 
various services – organisation of festivities, various sport and 
recreational activities requiring a larger room and an outdoor 
territory.

Processing of agricultural produce – processing 
of milk mostly dominates on farms with an area of 

          Source: authors’ construction, 2011

Figure 2. Business diversification model for farms with an area of 71-200 ha



28

Vol. 7, No. 2, 2011 ISSN 1822-3346Economics and Rural Development

71-200 ha. Pressing of rapeseed and flax oils, since yields 
of the mentioned crops is significantly lower than in the 
subregion Zemgale-1; thus the value added of products is 
increased and a quality feed additive is produced for dairy and 
meat farming.

According to the authors’ calculation results, the 
income from agriculture ranges within 80-95% of total 
income in the diversification model for farms with an area 
of more than 200 ha in the subregion Zemgale-1. In the 
calculation, the authors determined that an optimum level 
is 90%.

The dominating agricultural industry is crop 
farming – cereals and rapeseed, as these farms use modern 
and progressive technologies and conclude contracts with 
agricultural processors as well as farm owners are members 
of cooperatives. The other one is crop-livestock farming - 
products of crop farming, rapeseed and food grain are 
sold on the market. Farms are strongly specialised in 
dairy farming.

Farm owners are cooperative members of the 
corresponding industries; thus guaranteeing sales of their 
products.

The income from business diversification accounts 
for 5-20% in the diversification model for farms with 
an area of more than 200 ha (Figure 3). According 
to the authors’ calculation results, 10% of income 
is gained from the diversification industries in the 
diversification model for farms with an area of more 
than 200 ha. 

Income from the diversification industries:
– forestry – an additional source of income gained from 

forest maintenance activities (wind-broken trees), a 
rational (non-wood forest products) and planned (sanitary 
fellings) use of forests;

– processing of agricultural produce – cooperatives 
are established for processing and selling milk and 
meat. Pressing of rapeseed and flax oils as well as grain 
processing for the local market;

                    Source: authors’ construction, 2011

Figure 3. Business diversification model for farms with an area of more than 200 ha
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– energy production – energy facilities, which will meet 
the needs of farms for thermal and electrical energy, have 
to be constructed on livestock and crop farms. 

In the subregion Zemgale-2, the income from agriculture 
ranges within 80-90% of total income. According to the 
authors’ calculation results, it is 85% on average, which is 
5 percentage points less than in the subregion Zemgale-1. 
The larger are the farms, the more there are differences in 
income from agricultural decline. 

Crop-livestock farming dominates in agricultural industry: 
crop farming - rapeseed, grain for food and feed, and potatoes. 
The farms of this size group have a sufficiently large area to 
introduce crop rotation; therefore, rapeseed may be grown in 
accordance with agro-technological standards. It is possible to 
grow winter cereals (in case of being destroyed by frost, a crop 
is changed for another crop, for example, spring rapeseed or 
spring cereals).

The income from business diversification accounts 
for 10-20% of total income in the subregion Zemgale-2, the 
average indicator, according to the authors, is 15%.

Off-farm services – maintenance and repair services 
for machinery, land tillage, purchase of felling areas and 
logging etc. Farm owners have sufficient human resources 
and a sufficient capacity of machinery, but the processing 
of agricultural produce contains milk, meat, oil plants, 
grain processing for the consumption of local residents in the 
subregion Zemgale-2.

Energy production – it is mainly produced for own 
consumption, using manure and plant resources. 

The models were developed for the subregions, taking into 
account the size of farms, the expert recommendations, and 
the authors’ calculations. The models are recommendable; 
when developing a business diversification model for a 
particular farm; its endogenous factors have to be taken into 
consideration. 

Conclusions

1. Agriculture is by 9.2% more popular in the subregion 
Zemgale-1 compared with the subregion Zemgale-2. 
Here, mostly crop farming dominates - 23.4% more than 
in the subregion Zemgale-2. The production of products 
of crop-livestock farming is specific to the subregion 
Zemgale-2.

2. An objective assessment of business diversification 
possibilities may be obtained comparing the opinions 
expressed by the experts on small (less than 30 ha) 
and large farms (more than 200 ha). According to the 
experts and the authors, there are significant differences 
in business diversification between small and 
large farms.

3. The income from agriculture accounts for 70% of total 
farm income, and income from crop farming dominates 
in the business diversification model for farms with an 
area of less than 70 ha in the subregion Zemgale-1. The 

diversification of business provides 30% of total income; 
it consists of income from off-farm services, rural tourism, 
and processing of agricultural produce. 

4. The income from agriculture accounts for 80% of total 
farm income in the business diversification model for farms 
with an area of 71-200 ha in the subregion Zemgale-1. This 
is income of farms that sell either crop products, or crop 
and livestock products. The diversification of business 
provides only a fifth of total farm income – this is income 
coming from forestry, off-farm services, and processing 
of agricultural produce. In this model, the income from 
agriculture accounts for 80% of total farm income in the 
subregion Zemgale-2. Such farms are engaged in selling 
products of crop-livestock farming and livestock farming. 
The share of diversification industries is 20% of total farm 
income provided by forestry, rural tourism, and processing 
of agricultural produce.

5. The income from agriculture accounts for 90% of total 
farm income in the business diversification model for 
farms with an area of more than 200 ha in the subregion 
Zemgale-1. The specialisation of farms is crop farming 
or production of crop and livestock products. Income 
from business diversification is provided by forestry, 
processing of agricultural products, and energy 
production. In the subregion Zemgale-2, the agricultural 
industry provides 85% of total farm income, and farms 
sell crop and livestock products. The income from 
business diversification accounts for 15%, and it consists 
of off-farm services, processing of agricultural products, 
and energy production. 

6. Although one and the same industries are included in 
the business diversification models for the subregions, 
their directions of activity, affected by the economic and 
geographic factors, are significantly different.

7. The business diversification models are general and 
suited for the economic and geographic factors in the 
subregions Zemgale-1 and Zemgale-2. The endogenous 
factors of every farm have to be taken into account when 
introducing the models in the economic activity of a 
particular farm.
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Dairy sector is an important part of the Baltic States’ agriculture. Dairy sector’s structural aspects are crucial for its sustainable development 
as fragmentation is characteristic for dairy farming in Latvia and Lithuania, and dairy processing in Latvia and Estonia. Integration may help 
decrease the sector’s fragmentation. The author analyses economic effect along the main integration dimensions in the Baltic States’ dairy 
processing over the period of 1996-2009. In contrast to the previous research, the author uses with minor exclusions a comprehensive data set of 
all dairy processing companies operating in the Baltic States as of October 1, 2010. Gross value added at factor cost is used as a key indicator of 
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Introduction

Appropriate natural resources, availability of existing 
infrastructure, and long-term forecasts for world food market 
determine the rationale for retention and development of dairy 
sector in the Baltic States (Ozolins, 2009, p. 245). Revealed 
comparative advantage analysis shows that Latvian indicators 
in the group of dairy and dairy products have become positive 
since 2004 and are growing rapidly (Saboniene, 2009, p. 53). 
The sector in Latvia faces significant economic problems, 
which affect its competitiveness, inter alia, fragmented milk 
production and processing (Leimane et al, 2006, p. 34). 
Research carried out in other EU countries provides evidence 
that larger processing units are needed to shift the emphasis 
onto more value added products, e.g. in Ireland (Briscoe and 
Ward, 2006, p. 119).

The Baltic States’ (Latvia, Lithuania, and Estonia) dairy 
sectors are connected via market for crude milk and processed 
milk products. Improved dairy processing industry structure 
may facilitate dairy sector development. Most changes take 
form of either integration arrangements involving rights of 
ownership or bankruptcy of companies. Dairy processing 
has not been attractive for setting up entire large production 
plants due to low return on equity and profitability statistics. 
Takeovers and mergers of the existing processing companies 
have been resulted in creation of major market participants.

Integration of dairy processing companies may be 
promoted by state intervention, thus possibly increasing 
their economic effect. However, there is not enough research 
evidence to support or oppose various forms of integration 
with respect to associated benefit to the economy and the 
companies’ financial standing. In void of research evidence, 
structural policy decisions are taken on basis of political 
process. Previous research by other authors is based on sector-
level statistics (Jansik, 2009, p. 8) or sector statistics and 
data from a few largest companies (Girgzdiene et al, 1999, 
p. 10; Hartmann and Wandel, 1999 p. 244; Kedaitiene and 
Hockmann, 2002, p. 17; Jasjko et al, 2007, p. 56).

In view of the possible importance of dairy processing 
sector structure for the development of the Baltic States’ 
dairy sectors, it is useful to research economic effect 
of integration. 

The aim of this paper is to evaluate economic effect aspects 
of integration in the Baltic States’ dairy sector secondary level. 
The following tasks had been set to reach the aim: 
– analysis and evaluation of the Baltic States’ dairy 

processing company integration patterns;
– analysis of economic effect associated with various 

dimensions of integration. 
Hypothesis of the paper is - integrated dairy processing 

companies produce higher economic effect than non-integrated 
companies do.
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Materials and methods

In contrast to other research, the author has used data of 
all dairy processing companies approved by the authorities of 
the Baltic States as of October 1, 2010 (Svaigpiens un piena 
produkti..., 2010; Veterinarini patvirtinima..., 2010; Ettevotete 
loetelud..., 2010). The database included 725 annual reports’ 
data of totally 71 Latvian, Lithuanian, and Estonian dairy 
processing companies for the period of 1996-2009 in Latvia 
and Estonia, and 2003-2009 in Lithuania (Table 1). Earlier 
Lithuanian data were unavailable. In correlation, ANOVA 
and regression analyses, the author presents results that are 
significant at least on the 0.05 level. All referred correlation 
coefficients are Spearman’s rho, since the analysis involved 
integration status dummy variables.

Evaluation of results

Integration of dairy processing companies in 
the Baltic States
 
Integration direction dimension. In 1996, in Latvia 

and Estonia approximately one-fifth (17%) of dairy 
processing companies owned or were owned by other dairy 

processing companies (horizontally integrated) and 14% 
of companies were vertically integrated (owned by dairy 
farmers or their organisations). In 2004, the proportion of 
horizontally integrated companies had increased to 27% 
and remained approximately at the same level until 2009. 
Structures in Latvia and Estonia were similar. Higher level 
of horizontal integration was characteristic to Lithuanian 
dairy processing sector. Approximately 50% of Lithuanian 
dairy processing companies were horizontally integrated 
in 2004 and by 2009; the level had increased to 78%. None 
of Lithuanian dairy processing companies were vertically 
integrated (Figure 1).

In 2004, horizontally integrated Baltic Sates’ dairy 
processing companies generated 74% of the net turnover while 
only 8% was generated in vertically integrated companies. 
Along integration direction dimension, Lithuanian dairy sector 
shows evidence of increasingly higher integration level, while 
in the other States integration processes have slowed down 
after 2002. Latvian integration processes had slowed down not 
only in terms of number of integrated companies but also in 
terms of net turnover in the period after 2005.

Integration level dimension. Rights of company owners as 
specified in legal enactments may mainly differ by three levels: 
share ownership in excess of 50% (high level), ownership of 

Table 1. Baltic dairy processing companies represented in the research database, in alphabetical order

Balbiino Lavisos agrogrupe Saltums-2
Bariunai Lazdonas piensaimnieks Siera nams
Belvederio surine Limbazu piens Siera razotne
BLM Eesti Luke Farmimeierei Smiltenes piens
Braslas Luksiu pienine Straupe
Cesvaines piens Maag Piimatoostus Salteksnis
Codori Malpils Piensaimnieks Silutes Rambynas
Delibalt Production Marijampoles pieno konservai Sirvintu pienine
Dessert Merriba Talsu piensaimnieks
DK Daugava MGL Baltija Tere
Druvas partika Modest Trikatas siers
Dundaga Nantecom Tukuma piens
E-piim Nopri Talumeierei Unik
Edaks Pieno zvaigzdes Uriga
Eesti Juustu Tootmise Poltsamaa meierei juustutoostus Valio Eesti
Elpa Preilu siers Valmieras piens
Gosupi Rankas piens Varenos pienelis
Ingman ledai Richterite meierei Vigala Piimatoostus
Jaunpils pienotava Rigas piena kombinats Vikeda
Kelmes pienine Rigas Piensaimnieks Vilkyskiu pienine
Klaipedos pienas Rokiskio pienas Voru juust 
Kraslavas piens Rokiskio suris Zemgales piens
Latgales piens Saaremaa Piimatoostus Zemaitijos pienas
Latoniks Saidafarm  

  Source: Svaigpiens un piena produkti..., 2010; Veterinarini patvirtinima..., 2010; Ettevotete loetelud..., 2010
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20-50% of company shares (medium level) and that of below 
20% (low level). The author has analysed integration patterns 
by ownership share. A conclusion was drawn that medium 
level of integration was not characteristic; in cases when 
medium level of integration was observed it had not existed 
longer than for 4 years. Ownership of less than 20% was 
observed in an insignificant number of cases. Integration via 
ownership is used to control other companies rather than to 
collaborate.

Integration temporal dimension. The author analysed the 
proportion of cases in which integration arrangements existed 
for up to 3 years (short period), from 3 to 6 years (medium 
period) and over 6 years (long period). In the period of 1996-
2003 integration period was short and medium both in 10% 
of cases and long in 12% of the examined cases in Latvia 
and Estonia. In period of 2004-2009, in Latvia and Estonia 
only in 3% of cases integration period was short, medium in 
6% of cases, and long in 27% of cases. No previously non-
integrated companies had joined integration arrangements in 
Latvia from 2004 to 2009. In the period from 2004 to 2009, 
in 47% of cases integration period of companies was long, in 
7% of cases medium, and in 12% of cases - short.

Integration territorial dimension. Integration ties of the 
Baltic States’ dairy processing companies have been mostly 
observed among ones legally registered in the same country. 
In Lithuania, there was only one case of transnational 
integration – a subsidiary plant of a Finnish ice cream 
company. All other companies in Lithuania were locally 
integrated. In Latvia, there was one case of transnational 
integration when a large dairy company owned a small 

Russian dairy processing plant for a 4-year period and no 
cases of regional integration in the sample group. One-quarter 
to one-third of integrated Estonian companies were owned 
by dairy processing companies outside the Baltic States: 
the largest Finnish company Valio owned 2 companies 
and a large Austrian company Berglandmilch owned 
one company. 

Several Baltic dairy companies had expressed interest in 
expanding their production to other Baltic States; however, 
this had not implemented to a notable extent by the end of 
2009. It should be noted that a number of the dairy processing 
companies are owned by foreign financial investors which 
provide international management know-how but are not 
specialised in dairy business or marketing. 

Integration effect on gross value added and 
number of employees

Gross value added is one of the main measures that can be 
used to estimate economic effect of dairy processing company 
activity. In 62% of cases, dairy processing companies’ 
annual reports contained sufficient data to calculate gross 
value added at factor cost (GVA). Main components 
determining gross value added at factor cost included 
personnel expenditures and related taxes, depreciation and 
created surplus value before adjustments for extraordinary 
income or loss, financial activity, and income tax. 
GVA generated by a company indicates how much the 
company contributes to the official economy. Personnel costs 
together with related taxes and profit together with related 

Source: author’s calculations based on the data of the Baltic States’ dairy processing companies 

Figure 1. Dairy processing net turnover by company integration direction
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corporate income tax are of particular interest to financial 
managers of dairy processing companies. This results in 
activities ranging from legal tax avoidance to tax evasion in 
case of which real company economic effect is to a certain 
extent obscured in annual reports. It is of public interest that 
companies generate higher gross value added, since it means 
a higher amount in employee income, more employment-
related taxes paid, and more corporate income tax revenue for 
the state.  

Being dominating entity (status of major owner in other 
dairy companies) in a horizontal integration arrangement is 
closely positively correlated (0.62) with log-transformed GVA, 
while company non-integration status is closely negatively 
correlated with log-transformed GVA (-0.51). Non-integrated 
company status in the two largest quartiles by net turnover 
is, however, moderately positively correlated (0.23) with 
log-transformed GVA. There was a very weak correlation in 
this respect for dependent (owned by other dairy processing 
companies) integrated companies. Transnational integration 
status was weakly positively correlated (0.13), while local 
integration status was moderately correlated (0.44) with log-
transformed GVA. The analysis of variance allowed inferring 
that there were statistically significant differences between 
mean log-transformed GVA values for non-integrated, 
dominating horizontally integrated and dependent horizontally 
integrated companies. Graphic analysis indicated a close 
linear relationship between log-transformed net turnover and 
log-transformed GVA. Obtained linear regression equation 
direction coefficient values at model R square values above 
0.84, however, were lower for non-integrated companies 
(0.95) while the coefficient’s value was 1.10 for dominating 
horizontally integrated companies.

A derived variable GVA coefficient (computed as gross 
value added over the sum of net turnover and other operation 
income) was used to explore possible differences in GVA 
generation efficiency by companies with diverse integration 
characteristics. The author did not find any statistically 

significant association between integration characteristics 
of companies and their GVA coefficient values. The highest 
GVA coefficient values were for four companies, which 
both produce and process milk, since they had higher ratios 
of personnel expenses, positive profit ratios, and above-
average depreciation. This group was followed by 2 large 
dairy processing companies with high personnel expenses and 
above-average profit ratios. The rest of companies in Top 10 
were commercially unprofitable with relatively high personnel 
costs and depreciation.

In 77% of cases, dairy company annual reports contained 
data that made it possible to calculate log-transformed net 
turnover per employee. The indicator value was moderately 
correlated with status of dominating company in horizontal 
integration arrangement (0.29), weakly correlated for 
dependent horizontally integrated companies, and moderately 
negatively correlated with non-integrated company status 
(-0.31). Non-integrated company status in the two largest 
quartiles by net turnover was moderately positively correlated 
with the analysed indicator (0.21). Association of status of 
transnational integration with log-transformed net turnover 
per employee was higher (0.24) than of locally integrated 
companies. Positive correlation strength tends to increase with 
the length of integration relationship period.

Integration impact on financial indicators

Integrated company status was weakly negatively 
correlated with a company’s quick ratio value (-0.1). Status 
of being non-integrated was weakly positively correlated with 
the quick ratio. Time series analysis of mean quick ratio values 
over the period of 1996-2009 revealed that in almost all years 
dominating horizontally integrated companies’ coefficient 
values were the lowest ones. This can be attributed to growing 
current liabilities while cash and cash equivalents, and short-
term investments remained relatively stable. Mean quick ratios 
of vertically integrated companies were superior to the ratios 

Table 2. Financial performance evaluation of the Baltic dairy processing companies, 1996-2009

Company category Liquidity 
(quick ratio)

Capital 
structure 
(debt to 
common 
equity ratio)

Profitability
(profit ratio)

Profitability
(return on 
equity)

Debt 
management
(days sales 
outstanding)

Dominating horizontally
integrated ▼ ▲ ■ ▼ ▼

Dependent horizontally
integrated ▼ ▼ ▼ ▼ ▲

Vertically integrated ▲ ▼ ▼ ▲ ▲
Non-integrated ■ ▼ ▲ ▲ ▼
Produce and process milk ▲ ▲ ▲ ■ ▲

  Legend: ▼- inferior; ■ – average; ▲ – superior 
  Source: author’s evaluation
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of dependent integrated companies. Vertically integrated 
companies’ most liquid assets values stayed balanced with 
slowly growing current liabilities, whereas, in case of 
dependent integrated companies, the situation was similar 
to that of dominating integrated companies. Non-integrated 
companies’ quick ratios were above average until 2004 
(Table 2). Quick ratio analysis illustrates that horizontally 
integrated companies were more tended to invest, thus 
subjecting themselves to financial risks due to lower liquidity.

Debt to common equity ratio was lowest during almost 
all years for companies that both produce and process milk. 
Debt to common equity ratio of dominating integrated dairy 
processing companies was also rather stable, varying between 
1.24 and 2 times. Mean debt to common equity ratio values of 
non-integrated, vertically integrated, and dependent integrated 
companies has exceeded 2 times since 2004. In contrast to the 
flat nature of dominating companies, timelines of dependent 
integrated, vertically integrated, and non-integrated companies 
shared joint fluctuation behaviour. It can be inferred that only 
the relatively small farming and processing companies and 
dominating integrated companies have managed to shield their 
financial position as debt to common equity ratio is one of the 
essential determinants of ability to obtain loans.

Profit ratio was negatively correlated (-0.1-0.15) with the 
following types of integration status: dominating horizontally 
integrated, locally integrated, transnationally integrated, and 
dependent horizontally integrated. Positive weak correlation 
was established for non-integrated companies and moderate 
positive correlation level was found for companies that both 
produce and process milk.

Dominating horizontally integrated companies’ mean 
profit ratios were varying around the industry average ratio, 
while those of large horizontally integrated dominating 
companies with the turnover of over EUR 50 million were 
mostly above the average (Table 1). 

Mean return on equity (ROE) of vertically integrated 
companies was fluctuating significantly around the mean 
industry value of 18%. ROE of companies that both produce 
and process milk has been below the industry average most 
of the years. Mean ROE values of dominating horizontally 
integrated companies has been between 10% and 20% most 
of the years, while those of dependent horizontally integrated 
companies in most cases were below 10%. No significant 
difference between ROE of large and small dominating 
horizontally integrated companies was observed. An increasing 
trend for ROE of non-integrated companies was observed until 
the 2008 financial crisis. 

Days sales outstanding (DSO) ratio was weakly positively 
correlated with the status of horizontal integration (0.2) 
and weakly negatively correlated with the status of vertical 
integration. Mean DSO value during the period of 1996-
2009 was 34 days; while an increasing trend was observed 
after 2004. Vertically integrated companies have shown the 
lowest ratio values in almost all analysed years. Dependent 
horizontally integrated companies’ DSO values have almost 

always been higher than for integrated companies. Dominating 
horizontally integrated companies showed the longest DSO 
period, especially a sub-group with the net turnover in excess 
of EUR 50 million. DSO periods for non-integrated and 
dependent horizontally integrated companies did not differ 
significantly over the analysed period. Larger horizontally 
integrated dominating companies are more engaged in 
production for exports markets, which influences the period of 
customer debt turnover.

Conclusions

Extensive potential exists for further integration of the 
Baltic States’ dairy processing companies, especially in 
Latvia and Estonia. Integration via ownership ties is mostly 
used to exercise control over other companies rather than to 
collaborate, which reflects the general competitive climate. 
Integration processes have decelerated in Latvia after 2004, 
while further integration is observed in the other Baltic States. 
Inter-Baltic-States integration potential is yet expecting to be 
exploited, especially in view of no substantial presence of 
large multi-national companies in the dairy processing sector. 

GVA is one of the main indicators to estimate the economic 
effect of a company. The author found no evidence that dairy 
processing companies with certain integration characteristics 
generate more GVA in relation to their turnover. Nevertheless, 
integrated companies generate more GVA when they become 
larger in terms of net turnover than non-integrated companies 
do. Integrated dairy processing companies are more effective 
in using labour.

Companies that both produce and process milk have the best 
financial standing as they receive public support for farming 
and all value-added, often down to own retailing, is generated 
within one organisation. These are small market participants 
able to supply local market with quality products. The Baltic 
States have been heavily impacted by the 2008 economic crisis 
and purchasing power for premium dairy products is low. 
Vertically integrated, dairy cooperative-owned companies 
produce mostly satisfactory financial results, especially 
those of liquidity and ROE. Non-integrated companies’ 
financial results are on the average mediocre. Although they 
are often profitable, capital structure may prevent further 
borrowing and debt management is less efficient. Dependent 
horizontally integrated companies’ financial “health” falls 
behind the other company categories, since their financial 
standing may not be of paramount interest to their owners. 
Dominating horizontally integrated companies have mostly 
good capital structure ratios, which allow them to attract 
further funds. 

Although integrated dairy processing companies produce 
higher economic effect than non-integrated ones in terms of 
GVA and employees, financial standing analysis does not 
allow concluding that they are in a strong, sustainable financial 
position. This may indicate that the structure of dairy sector 
secondary level is not yet optimum and further integration 
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is necessary to utilise the Baltic milk resources by achieving 
economies of scale, scope, and higher presence in the export 
markets.

Bibliography
 

1. Briscoe R., Ward M. (2006). Is Small both Beautiful and 
Competitive? A Case Study of Irish Dairy Cooperatives. 
Journal of Rural Cooperation 34, pp. 113-134.

2. Ettevotete loetelud (Business lists) (2010). Available 
at: http://www.vet.agri.ee/?op=body&id=785. Access: 
1 October 2010.

3. Girgzdiene V., Hartmann M., Kuodys A., Vaikutis V., 
Wandel J. (1999). Industrial Organisation of the Food 
Industry in Lithuania: Results of an Expert Survey 
in the Dairy and Sugar Branch. Available at: http://
ageconsearch.umn.edu/bitstream/14904/1/dp000021.pdf.  
Access: 11 March 2011.

4. Hartmann M., Wandel J. (1999). Industrial Organisation of 
the Milk Processing Industry in the Baltic States: Results 
of an Expert Srvey. Proceedings of the 66th European 
Seminar of the European Association of Agricultural 
Economists, pp. 244-261.

5. Jansik C. (2009). A Comparison of Dairy Supply 
Chains in Finland and in the Baltic Countries. Available 
at: www.eoq.hu/iama/conf/1077_paper.pdf.  Access: 
10 February 2011.

6. Jasjko D., Frolova L., Dobele A., Pancenko E., 
Ivanova T., Radionova A. (2007), Piensaimniecibas 
nozares attistibas analize un konkuretspejas novertejums 
Latvija un Eiropas Savienibas tirgu (Dairy Branch 
Development Trends Analysis and Competitiveness 
Evaluation in Latvia and the EU Market). 

Available at: http://www.llu.lv/?mi=81&projekti_id=497. 
Access: 24 February 2011.

7. Kedaitiene A., Hockmann H. (2002). Milk and Milk 
Processing Industry in Lithuania: an Analysis of 
Horizontal and Vertical Integration. Discussion Paper 
No. 44. Halle: Institute of Agricultural Development in 
Central and Eastern Europe.

8. Leimane I.,  Miglavs A., Krievina A., Iesalnieks I., 
Veveris A., Golovcenko A. (2006). Lauksaimniecibas 
izcelsmes produktu pievienotas vertibas kezu 
ekonomiska analize (Economic Analysis of Agricultural 
Origin Products Value Added Chains). Available 
at:  http://www.lvaei.lv/?menu=51&lang=1. Access: 
11 February 2011. 

9. Ozolins J. (2009). Application of Protectionism Measures 
for Sustainable Dairy Sector Development in the 
Baltic States. Proceedings of the Fourth International 
Scientific Conference “Rural Development 2009”, 
Vol. 4, Book 1, Latvia University of Agriculture, 
pp. 245-251. 

10. Saboniene A. (2009). Lithuanian Export Competitiveness: 
Comparison with Other Baltic States. Engineering 
Economics 62, pp. 49-57.

11. Svaigpiens un piena produkti (Fresh Milk and Milk 
Products) (2010). Available at: http://www.pvd.gov.
lv/lat/lab_izvlne/datubzes/atzto_un_reistrto_uzmumu_
sarak/atztie_uzmumi/atztie_dzvnieku_izcelsmes_prti. 
Access: 11 February 2011.

12. Veterinarini patvirtinima turinciu gyvuninio maisto 
tvarkymo subjektų registras (Veterinary Approved 
Animal Food Business Operators’ Register) (2010).  
Available at: http://vetlt1.vet.lt/vepras/imonpb.asp. 
Access: 11 February 2011.



37

Vol. 7, No. 2, 2011 ISSN 1822-3346 Economics and Rural Development

ROLE OF SUPPORT PAYMENTS FOR FARMS OF 
VARIOUS SIZES IN LATVIA

Irina Pilvere1

Latvia University of Agriculture

Almost LVL 1.7 billion has been paid as support for agriculture and rural development in Latvia in the period of 
2004-2010, which positively affected the development of agricultural industry. The value added of the industry reached 
LVL 460 million in 2010, accounting for 4% of total value added in the country, which was the pre-crisis level. The 
research aim is to assess the effect of support payments on the economic performance indicators of farms of various sizes in 
Latvia in the period of 2004-2009. The methods of analysis and synthesis, the logical and constructive method, and the statistical 
analysis methods – correlation and regression were employed to perform the research tasks. The paper presents an assessment of the effect of 
support payments on the economic performance indicators of farms of various sizes based on the FADN data for the period of 2004-2009. The 
total annual amount of support per farm was LVL 10.7 thousand on average in 2009 and ranged from LVL 3.6 thousand for very small farms 
to LVL 315 thousand for very large farms. The use of financial support is more efficient on large farms, as a larger quantity of agricultural 
goods is produced by means of a smaller amount of support. Over the recent years, the financial dependence of farms on support payments 
increases with the rise of the share of support in the net turnover of farms, and it exceeds the net income of farms several times. The strength of 
relationships between the amount of support payments and nine economic performance indicators was determined for farm groups of various 
sizes by means of correlation and regression analyses.

Key words: Common Agricultural Policy, support, farm size, indicators. 
JEL classification: Q180, Q200

Introduction

Over the last ten years, a significant amount of the resources 
of the European Union (EU) Funds has been invested in 
the EU Member States, which has improved the social and 
economic indicators of the regions of the Member States 
(Jankova, Pilvere, 2011). Agricultural and food industries 
constitute a significant part in the EU economy, thus providing 
15 million jobs and creating 4.45% of the Gross Domestic 
Product. The EU Common Agricultural Policy (CAP) is 
adopted in all 27 Member States (Upite, 2009). After the 
accession of Latvia to the EU in 2004, various CAP support 
payments were granted to its agriculture and rural areas, 
which allowed the country to implement structural reforms 
in the industry and compensate for cost increases. Significant 
studies on the EU CAP support payments have been done in 
the world and Europe, for instance, Carmel Cahill and Roger 
Martini (2010) have researched “the level and composition 
of support to agriculture in the OECD countries”.  In the 
European Union, the main policy developments were related 
to crisis management, notably in the dairy sector and to the 
implementation of recent reforms, including the Health Check 

of the CAP (Agricultural Policies…, 2010). In the new Member 
States, the significance of agricultural support for the industry 
has also been researched: in Lithuania – J. Ciburiene (2009), 
E. Ribasauskiene,  E. Kairyte,  W.H. Meyers (2007), in 
Estonia – J. Reiljan,  D. Tamm (2008), in Poland – A.Zawojska 
(2009), A.Mickiewicz, B. Mickiewicz (2010, 2011), 
P. Mickiewicz, M.Kielsznia (2011), in Romania – K.Kerekes, 
M.Vincze (2009) et al.

In Latvia, scientists have also done studies on various CAP 
introduction activities and their results. I.Jakusonoka (2007) 
emphasises that “within the process of development of Latvian 
Rural Development Strategy Plan, the correlation is secured 
with other Community Policies: Regional Policy, Common 
Fisheries Policy, etc”. S.Klava and I.Pilvere (2009) point to 
the fact that “direct Area Payments in Latvia is an essential 
source of income for agricultural holdings”, I.Upite (2010) 
concludes, “in 2007-2008, Latvian farmers have received an 
investment support of almost LVL 126 million for increasing 
the efficiency and competitiveness of farms”. I.Pilvere, 
V.Tetere, I.Upite (2011) found that “it was a great opportunity 
for rural areas in Latvia, when the Funds became available 
from the EU”.

___________________________
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Yet, a detailed analysis is required to reflect how 
various support payments have affected the economic 
performance indicators of agricultural holdings after 
joining the EU.

Research aim: to assess the effect of support payments on 
the economic performance indicators of farms of various sizes 
in Latvia in the period of 2004-2009.

Research tasks:
1) to assess the total amount of support paid for 

agriculture and rural development as well as the 
amount of support received by farms of various sizes 
in Latvia;

2) to analyse efficiency indicators of support payments for 
the farm groups of various sizes;

3) to identify relationships between the amount of support 
payments and other farm performance indicators by 
means of statistical analysis methods.

Materials and methods

The methods of analysis and synthesis, the logical 
and constructive method, and the statistical analysis 
methods – correlation and regression were employed to 
perform the research tasks. The study analyses information 
and data from the Rural Support Service (RSS), which 
administrates different support measures, and the Central 
Statistical Bureau (CSB) information. The study design 
process applies special and general literature, methodological 
materials on the EU financial support for agriculture and rural 
development etc.

The FADN data were used to identify the effect of support 
payments on the economy of farms of various sizes in Latvia. 

The FADN is a survey carried out by the EU Member States. 
It was established in 1965 in accordance with Regulation 
No. 79/65 of the Council of 15 June 1965 setting up a 
network for the collection of data on the incomes and 
business operation of agricultural holdings in the European 
Economic Community. The target size of the sample 
for the FADN in Latvia is 1000 farms (Bratka, Praulins, 
2007).

The economic size of a farm characterises its potential 
to create value added, and it determines largely the 
competitiveness of the farm, depending on its specialisations. 
The farm’s total standard gross margin has to be computed 
to determine the economic size of a farm. The economic 
size of the EU farms is expressed in the European Size Units 
(ESU) – 1 ESU is equivalent to EUR 1200. In Latvia, farms 
are classified into 7 size classes (Latvijas Valsts Agraras..., 
2010):

Size class 1– very small farms (less than 4 ESU);
Size class 2 – small farms (4-<8 ESU);
Size class 3 – medium-small farms (8-<16 ESU);
Size class 4 – medium-large farms (16 -<40 ESU);
Size class 5 – large farms (40-<100 ESU);
Size classes 6 and 7 – very large farms (100-<250 ESU and 

more than 250 ESU).

Evaluation of results and discussion 

Support payments on farms of various sizes in Latvia

After Latvia’s accession to the EU, various support 
payments paid for agriculture and rural development 
from both the national budget and the EU Funds totalled 

Source: author’s calculations based on the CSP, 2011a and 2011b, LAD, 2011, Pilvere and Pilvere, 2010

Figure 1. All kinds of support payments paid out for agriculture and rural development (mln LVL), gross value added of 
agriculture, hunting and forestry in current prices (mln LVL) and the share of agricultural, hunting and forestry production in 

the gross value added  for the period of 2004-2009, %

___________________________
2 LVL –Latvian lats, LVL 1= EUR 0.702804 
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LVL2 1675 million in the period of 2004-2010 
(Figure 1). In 2010, the amount of support increased 
3.1 times compared with 2004, which was the greatest 
increase since joining the EU. The support payments 
assisted farmers in overcoming the effect of the global 
financial crisis, since the value added of agriculture, 
hunting, and forestry, in current prices, exceeded the pre-
crisis level by 1% and amounted to LVL 460 million. 
The share of agriculture, hunting, and forestry in the total 
value added has stabilised since 2005 and accounted for 4% 
in 2010, which indicates positive development trends in the 
industry. 

The amounts of support may be analysed for 
farms of various sizes based on the FADN data 
(Table 1).

The data summarised in Table 1 show that the average 
amount of support paid to farms has increased 1.8 times in 
the period of 2004-2009, which lags behind the increase 
in the total amount of support paid (Table 1). A greater 
increase in the amount of support paid was observed 
for very large farms (>=250 ESU) and very small farms 
(<4 ESU), which exceeded the average increase rate 1.5 
and 1.2 times respectively. Yet, the amount of support paid 
to large farms (40-<100 ESU) rose only by 6%. However, 

Table 1. Total amount of support, including excise tax compensation (LVL), for the farm groups of 
various sizes in Latvia in the period of 2004-2009 

Years / ESU <4 4-<8 8-<16 16-<40 40-<100 100-<250 >=250 Average

2004 1755 4482 7014 16145 44319 88780 117634 6080
2005 2 924 6 576 10 366 25 327 49 078 112 067 267 245 9 184
2006 3 591 6 648 11 884 23 468 48 993 129 732 253 406 10164
2007 3 155 5 624 10 495 19 853 44 428 104 014 251 924 9 366
2008 3 673 6 214 11 282 23 070 51 250 126 532 270 322 10 578
2009 3 691 5 969 11 930 22 416 46 898 127 542 315 102 10 712

2009/2004, % 210 133 170 139 106 144 268 176

    Source: author’s calculations based on LVAEI, 2005, 2006, 2007, 2008, 2009, 2010 

Table 2. Amount of support payments per 1 ha of utilised agricultural area (LVL) for the farm groups of 
various sizes in Latvia in the period of 2004-2009 

Years / ESU <4 4-<8 8-<16 16-<40 40-<100 100-<250 >=250 Average
2004 74 102 97 106 123 111 95 100
2005 120 155 131 173 134 140 185 146
2006 129 160 173 157 148 179 180 157
2007 142 148 156 156 153 164 174 155
2008 144 161 169 179 178 185 202 170
2009 130 147 172 170 167 194 214 165

2009/2004, % 175 143 178 160 135 175 224 165

    Source: author’s calculations based on LVAEI, 2005, 2006, 2007, 2008, 2009, 2010

Table 3. Amount of support payments per 1 livestock unit (LVL) for the farm groups of various sizes in 
Latvia in the period of 2004-2009

Years / ESU <4 4-<8 8-<16 16-<40 40-<100 100-<250 >=250 Average
2004 279 350 367 535 827 436 71 315
2005 381 583 668 720 885 641 146 466
2006 490 572 525 620 925 571 176 488
2007 485 541 527 566 714 833 179 459
2008 570 558 565 678 805 888 268 560
2009 588 520 582 624 748 905 283 542

2009/2004, % 211 149 159 117 91 207 399 172

    Source: author’s calculations based on LVAEI, 2005, 2006, 2007, 2008, 2009, 2010
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Table 4. Amount of support payments per 1 lat of agricultural production value (LVL) for the farm groups of 
various sizes in Latvia in the period of 2004-2009 

Years / ESU <4 4-<8 8-<16 16-<40 40-<100 100-<250 >=250 Average
2004 0.38 0.46 0.35 0.46 0.51 0.32 0.10 0.35
2005 0.46 0.61 0.48 0.59 0.47 0.39 0.14 0.41
2006 0.54 0.63 0.53 0.51 0.47 0.43 0.19 0.45
2007 0.53 0.48 0.47 0.39 0.36 0.29 0.17 0.35
2008 0.55 0.55 0.51 0.46 0.42 0.32 0.20 0.40
2009 0.60 0.54 0.62 0.55 0.48 0.43 0.24 0.46

2009/2004, % 156 117 176 118 94 133 246 132

   Source: author’s calculations based on LVAEI, 2005, 2006, 2007, 2008, 2009, 2010

Table 5. Share of support in the net turnover of farms (%) for the farm groups of various sizes in 
Latvia in the period of 2004-2009

Years / ESU <4 4-<8 8-<16 16-<40 40-<100 100-<250 >=250 Average
2004 71 78 45 51 50 34 10 42
2005 94 81 60 72 51 40 13 48
2006 94 94 80 63 52 48 19 56
2007 92 78 65 50 44 31 18 44
2008 87 66 64 57 48 30 22 46
2009 94 86 96 78 59 48 27 59

2009/2004, % 132 109 213 154 118 141 266 140

   Source: author’s calculations based on LVAEI, 2005, 2006, 2007, 2008, 2009, 2010

the total amount of support received by very large farms 
exceeded that for very small farms 85 times in 2009, while in 
2004, this difference was 67 times. 

The effect of support payments on the economic 
performance indicators of farms of various 
sizes in Latvia

To determine the use efficiency of support payments for the 
farm groups of various sizes, based on the FADN information, 
several groups of indicators will be computed:
– support payments per utilised agricultural area and 

number of livestock units – physical indicators 
of farms;

– support payments per production value as well as their 
share in net turnover and net income - financial indicators 
of farms.

The comparison of the amounts of support per 1 ha of 
the utilised agricultural area shows that differences among 
the farm groups (Table 2) are much smaller than for the total 
amount of support (Table 1). In 2004, the greatest support per 
1 ha was received by large farms (40-100 ESU), whereas in 
2009 – very large farms (100-<250 ESU and >=250 ESU). In 
both years, the differences between the greatest and smallest 
(for the group of small farms of <4 ESU in size) amounts of 
support were 66% and 65% respectively. The fastest increase, 

compared with the base year, was observed for the group of 
very large farms or 2.2 times, while the increase was quite 
even for the other farm groups.

A different situation was observed for the total amount 
of support per 1 livestock unit for the farm groups of various 
sizes (Table 3).

After analysing the indicators summarised in Table 3, 
one can see that in both years the smallest amount of support, 
in relative terms, was paid to the group of very large farms 
(>=250 ESU), although the increase compared with the base 
year was the fastest or 4 times in this farm group. Yet, in 2004, 
the greatest amount of support per livestock unit was received 
by large farms (40-100 ESU), but it was the only farm group 
for which the amount of support decreased by 8% in 2009. 
A relatively small increase in the amount of support was 
observed for the group of medium-large farms (16-<40 ESU).

After computing the amounts of support per every lat 
of production value for various farm groups (Table 4), one 
can see that the larger is a farm, the smaller is the amount 
of support per production value. It indicates that the value of 
production on small, medium-small, and medium-large farms 
is not great. Therefore, their production efficiency is minimum 
compared with the group of large and very large farms, since a 
relatively small quantity of products is produced by means of a 
relatively large amount of support. Besides, the differences in 
the amount of support are significant – 3.8 times in 2004 (the 



41

Vol. 7, No. 2, 2011 ISSN 1822-3346 Economics and Rural Development

group of very large farms compared with that of very small 
farms) and 2.5 times in 2009. In this case, a decrease of 6% in 
the amount of support was also observed for one farm group – 
large farms (40-100 ESU) – over the analysed period. 

After computing the share of support in the net turnover of 
farms (Table 5), one can conclude that this support becomes a 
more and more important source of financial income, as it has 
reached almost the amount of net turnover or almost 96% in 
the groups of very small, small, and medium-small farms (less 
than 16 ESU), while in the group of medium-large farms – 
78% in 2009. The dependence of the group of very large farms 
on support payments also rises. It accounted for 10-34% of net 
turnover in 2004, while in 2009 – already 27-48%. Support 
payments account for 59% on average, thus leading to an 
increase of 40% compared with the base year. 

After analysing the information summarised in Table 6, 
one can see that in 2004, the amount of support payments was 
almost equal to net turnover on large and very large farms (40-
<250), while it ranged within 69-78% for the rest groups of 
farms.

Yet, since 2008, the amount of support payments received 
has exceeded net turnover in all the groups of farms, especially 

it is significant in the group of large and very large farms. 
Here, it has exceeded their net turnover even 4 times. It means 
that the existence and performance of these farms without 
support payments would be endangered. As regards the share 
of support in the net turnover of farms, the highest increase 
compared with the base year was observed for this indicator in 
all the size groups of farms and on farms on average.

Relationships between the amount of support 
payments and the other farm performance indicators

A multi-factor correlation analysis that explores the 
strength of relationships between a dependent variable and 
several independent variables was done to identify the strength 
of relationships between various indicators characterising 
farm performance (Arhipova, Balina, 2000). The following 
indicators were selected for the farm groups of various sizes 
for the period of 2004-2009:

Y- total amount of support, including excise tax 
compensation (LVL);

X1- labour contribution (AWU3);
X2- use of land (ha);

Table 6. Share of support in the net income of farms (%) for the farm groups of various sizes in 
Latvia in the period of 2004-2009 

Years/ ESU <4 4-<8 8-<16 16-<40 40-<100 100-<250 >=250 Average
2004 77 71 73 78 96 100 69 79
2005 79 82 92 102 116 119 97 94
2006 85 96 96 108 133 136 152 107
2007 87 85 101 88 88 89 102 91
2008 106 113 140 142 159 152 197 136
2009 142 135 196 208 409 402 269 206

2009/2004, % 185 189 268 266 428 400 391 262

 Source: author’s calculations based on LVAEI, 2005, 2006, 2007, 2008, 2009, 2010

Table 7. Strength of relationships between the total amount of support, including excise tax compensation, and the other 
indicators for the farm groups of various sizes in Latvia in the period of 2004-2009

Indicators/ESU <4 4-<8 8-<16 16-<40 40-<100 100-<250 >=250 Average
y y y y y y y y y

 x1 -0.52 -0.31 -0.44 0.80 0.02 -0.48 -0.24 -0.51
 x2 0.61 -0.28 -0.36 -0.15 -0.07 -0.45 0.86 0.62
 x3 0.92 0.50 0.33 0.43 0.36 0.28 0.35 0.78
 x4 0.12 -0.54 0.38 0.76 0.12 -0.07 -0.50 0.22
 x5 0.96 0.66 -0.24 0.22 0.45 0.23 0.21 0.70
 x6 0.53 0.79 -0.12 0.00 -0.34 -0.43 -0.09 -0.14
 x7 0.78 0.24 0.84 0.70 0.75 0.75 0.91 0.90
 x8 0.59 0.60 0.71 0.75 0.75 0.78 0.88 0.88
 x9 0.78 0.43 0.91 0.59 0.74 0.68 0.92 0.90

       Source: author’s calculations based on LVAEI, 2005, 2006, 2007, 2008, 2009, 2010 

___________________________
3 Agricultural labour unit – one man-year (1840 man-hours)
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X3- total agricultural production (LVL);
X4- livestock units (LU);
X5- net turnover of farms (LVL);
X7- assets at the end of year (LVL);
X8- liabilities at the end of year (LVL);
X9- own capital at the end of year (LVL).
The tool Correlation of MS Excel is exploited and a 

correlation matrix is computed when performing a multi-
factor correlation analysis. Only the values placed above and 
under the diagonal have to be computed, since the correlation 
matrix is symmetric relative to its diagonal (Arhipova, Balina, 
2000). The main results are summarised in Table 7.

The indicators included in Table 7 show that the total 
amount of support, including excise tax compensation, have 
a strong correlation ([r]>0.8 (Arhipova, Balina, 2000)) with: 
– quantity of agricultural production in the group of very 

small farms, which allows increasing the net turnover of 
farms;

– sum of farm assets and the amount of own capital at the 
end of year in the group of medium-small farms, which 
indicates that these farms invest in their development;

– contribution of labour on farms in the group of medium-
large farms;

– land area and the values of balance sheet items – assets, 
liabilities, and own capital, which means that with the 
increase in an amount of support, farms invest it in 
their assets – land and other fixed assets; as a result, the 
liabilities and own capital of farms also grow, which, in 

their turn, allow farms borrow funds and continue their 
investments.

In each group of farms, there are several indicators 
with which the total amount of support has medium-strong 
relationships ([r] is >0.5, but < 0.8 (Arhipova, Balina, 2000)). 
In the groups of very small and small farms, these are the 
other indicators except the indicator of livestock units and in 
the groups of medium-small and medium-large farms – the 
indicators of balance sheet items. It indicates that smaller 
farms use support payments to increase their output, while 
larger farms make investments, which helps them strengthen 
their positions on the market.

Munticollinearity has to be excluded from multi-factor 
correlation analysis, since it is not needed because it shows 
that independent variables depend on each other and they do 
not have to be strongly intercorrelated, while multi-factor 
regression analysis may not be performed without excluding it 
(Arhipova, Balina, 2000). By means of the tool Regression of 
MS Excel, a regression analysis was done between indicator 
Y and the independent variables, which do not show strong 
interrelationships. The computation result is summarised in 
Table 8.

According to the indicators presented in Table 8, one can 
conclude that after exploring the strength of relationships 
between the total amount of support and the other indicators:
– a significant number of very strong relationships 

was revealed only in the groups of very small farms 
(<4 ESU), very large farms (>=250 ESU), and 

Table 8. Regression matrix to determine the strength of relationships between the total amount of support and the other 
indicators for the determination coefficient (R2) of less than 0.90  

Relationships 
between Y and 

independent 
variables

R2 Relationships 
between Y and 

independent 
variables

R2 Relationships 
between Y and 

independent 
variables

R2 Relationships 
between Y and 

independent 
variables

R2

Farm group 
< 4 ESU

Farm group 
8-<16 ESU

Farm group
 >=250 ESU

Average in all the farm 
groups 

X1 and X3 0.90 X6 and X9 0.94 X1 and X7 0.92 X1 and X7 0.90
X1 and X5 0.95 X1 and X9 0.95 X2 and X3 0.99

X2 and X5 0.93 Farm group 
16-<40 ELV

X2  and X4 0.90 X2 and X5 0.98

X3 and X4 0.95 X1 and X4 0.94 X3 and X7 0.95 X2 and X7 0.90
X3 and X7 0.92 X3 and X9 0.98 X2 and X8 0.91
X3

 and X9 0.92 Farm group 
100-<250 ELV

X4 and X7 0.92 X4 and X7 0.91

X4 and X5 0.96 X4 and X8 0.92 X4 and X9 0.97 and X8 0.91
X5 and X6 0.95 X5 and X7 0.95

X5 and X8 0.93 X5 and X9 0.97
X6 and X7 0.92 X6 and X7 0.92
X6 and X9 0.92 X6 and X9 1.00

       Source: author’s calculations based on LVAEI, 2005, 2006, 2007, 2008, 2009, 2010 
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medium farms, whereas only one such strong 
relationship was identified in three groups of farms 
(8-<16 ESU, 16-<40 ESU, 100-<250 ESU), but no 
such strong relationships were found in the group of 
small farms;

– in the group of very small farms (<4 ESU), the total amount 
of support received significantly affected the production 
indicators – contribution of labour, use of land, number of 
livestock units, and the financial indicators – total value of 
agricultural output, net turnover, and net income of farms, 
and all the items of balance sheet – assets, liabilities, and 
own capital at the end of year;

– in the group of very large farms (>=250 ESU), the 
total amount of support received significantly affected 
increases in physical indicators and the items of balance 
sheet, making a smaller effect on the other financial 
indicators, like value of products, net turnover, and net 
income;

– average indicators among all the farm groups point at 
the fact that the amount of support received significantly 
affected the physical indicators – contribution of labour, 
use of land, number of livestock units, which, in their 
turn, affected the total value of agricultural output, the net 
turnover of farms, and their assets and liabilities at the 
end of year.

Conclusions

1. Almost LVL 1.7 billion has been paid as support for 
agriculture and rural development in Latvia in the period 
of 2004-2010, which positively affected the stabilisation 
of value added of agriculture, hunting, and forestry in 
2010 amounting to LVL 460 million and accounting for 
4% of the total value added in the country.

2. The average amount of support per farm was 
LVL 10.7 thousand in 2009, which increased by 76% 
over the six year period. In 2009, the total amount of 
support ranged from LVL 3691 to very small farms to 
LVL 315 thousand to very large farms. The fastest 
increase in the amount of support during the recent six 
years was observed for these groups of farms.

3. The assessment of the efficiency of support payments for 
the farm groups of various sizes indicate that:

– differences in the amount of support payments per 
1 ha of utilised agricultural area did not exceed 
65% in the groups of very large and very small 
farms in 2010;

– amount of support payments per 1 livestock unit in 
all the groups of small farms are two times larger 
than in the group of very large farms;

– amounts of support payments per unit of production 
value indicate that the smaller are farms, the larger 
is the amount of support paid to them, which 
proves the efficiency of large farms in producing 
agricultural produce;

– dependence of farms on support payments 
increases; the smaller are farms, the more their 
amount of support approaches their net turnover, 
and since 2008 the amount of support payments 
received has exceeded net turnover in all the groups 
of farms, while  in the group of large and very large 
farms – even 4 times.

4. The multi-factor correlation analysis shows that the 
amount of support strongly correlates with different 
economic performance indicators of the farm groups of 
various sizes, for instance, with the quantity of products 
produced in the group of very small farms, which allows 
increasing their net turnover; whereas in the group of 
very large farms – with the balance sheet items, which 
indicates that the support payments received are invested 
in developing farms and increasing their competitiveness. 
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preference)
References
Tables
Illustrations
6. SI units should be used.
7. Material from international journals should be cited in 

the papers.
8. The publisher reserves the right to returning to the author 

for revision accepted manuscripts and illustrations that 
are not in accordance with the form given in this Guide.

Tables
1. Large tables should be avoided. If many data are to be 

presented, an attempt should be made to divide them over 
two or more tables. Reversing columns and rows will often 
reduce the dimensions of a table.

2. Tables should be numbered according to their sequence in 
the text. The text should include references to all tables.

3.  Column headings should be brief, but sufficiently 
explanatory. Standard abbreviations of units of 
measurement should be added between parentheses. 
Vertical lines should not be used to separate columns.

4.  Number and title should be at the top of the table and in 
the same row. Any explanation essential for understanding 
the table should be given as a footnote at the bottom of 
the table. For example:

 Table1. Foreign investments….
5. Each table should be typewritten on a separate page of 

the manuscript and should have number and a brief and 
self-explanatory title. Tables should never be included in 
the text: only the point of table in the manuscript may be 
shown.

Illustrations
1. Illustrations should be designed in accordance with the 

format of page of the journal bearing in mind that the size 
of the lettering is big enough to allow a reduction of 50% 
without becoming illegible. Use the same kind of lettering 
throughout and follow the style of the journal.
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2. Photographs are only acceptable if they have good contrast 
and intensity. Sharp and glossy copies are required. Colour 
illustrations cannot be included. 

3. Illustrations should be numbered according to their 
sequence in the text. The text should include references to 
all illustrations.

4. Number and title should be at the bottom of the illustration 
and in the same row. Any explanation essential for 
understanding the illustration should be given between 
illustration and its title. For example:

 Figure1. Dynamics of …
5. Each illustration should be typewritten on a separate page 

of the manuscript and should have number and a brief and 
self-explanatory title. Explanations should be given in the 
typewritten legend. Illustrations should never be included 
in the text: only the point of illustration in the manuscript 
may be shown.

References
1. All publications cited in the text should be presented 

in a list of references. The list of references should be 
arranged alphabetically according to authors’ names, and 
chronologically per author.

2. Case when the reference is in other language than English, 
they should be transliterated to Roman script. Aside in the 
parenthesis should be presented translated reference in 
English.

3. In the text of the manuscript a reference only to the 
authors(s) last name and year of publication, and if 
necessary, appropriate pages should be made. For 
example: “Brust and Gryna (2002) pointed out that some 
countries…” or “The costs of quality failures can amount 
to more than 20% of sales (Feigenbaum, 2001, pp. 26)”.

4. Where the reference has no author(s), in the text of 
the manuscript one or more words should be used that 
will identify the reference and year of publication, for 
example: “Lithuania was among the most developed 
and industrialised economies...“ (OECD information..., 
1996).

5. Not more than two authors may be cited per reference; 
“et al” should be used after the name of the first author. 
However, this indication should never be used in the list 
of references where all the authors of publication should 
be mentioned.

6. The following system should be used for listing 
references:

a. For books
Author(s), year of publication, title of book, edition, publisher. 
For example:
Knott G. (1998). Financial Management,3rd ed., Palgrave, 
New York.

b. For periodicals
Author(s), year of publication, title of publication, title of 
periodical, number of periodical, pages of publication in the 
periodical. For example:
Aharony J., Swary I. (1980). Quarterly Dividend and 
Earnings Announcements and Stockholders’ Returns: 
An Empirical Analysis. Journal of Finance 35, pp.1-12.

c. For Web sites
Title of organisation, year of publication, title of publication, 
full Web site address. For example:
National Stock Exchange of Lithuania (2004). Start of a public 
sale of shares. Available at http://www.nse.lt/ nvpb/index_
en.php?page=BPzyn&unq=3530

d. For essays in conference proceedings
Author(s), year of publication, title of publication, title of 
conference proceedings, pages of publication in proceedings, 
institution by which the conference was organised. 
For example:
Bugina V., Baraskina I. (2003). The Development of  
Co-operation in Agriculture of Latvia. Proceedings 
of the International Scientific Conference “Rural 
Development 2003”, pp.64-65, Lithuanian University of 
Agriculture.

e) For research reports and doctoral dissertations
Author(s), year of publication, title of publication, research 
report or doctoral dissertation, department and institution 
in which the report is made or dissertation is written. 
For example:
Gargasas A., Ramanauskas J. (2003). Investigations of 
Possibilities to Restructure Farms Using SAPARD Support. 
Research report, Faculty of Economics and Management, 
Lithuanian University of Agriculture.

f) For unpublished reports, departmental notes, etc.
Title of unpublished report or note, year when the results were 
carried out, department and institution in which the results 
were carried out. For example:
Annotations of Results of the Research carried out at the 
Faculty of Economics and Management during 2003. Faculty 
of Economics and Management, Lithuanian University of 
Agriculture.
Note. When the report or note is written by named author(s), 
primarily name of the authors(s) and year when the results 
were carried out should be shown.

Formulae
1. Formulae should be written using Microsoft Equation.
2. Subscripts and superscripts should be clear.
3. The meaning of all symbols should be given right after the 

equation in which they are first used.
4. For simple fractions the solidus (/) should be used 

instead of a horizontal line, for example R/2 rather  

than
 

.
2
R

5. Equations should be numbered serially at the right-hand 
side in parentheses.

6. Levels of statistical significance that can be mentioned 
without any further explanation are indicated as follows: 
*P<0.01.

Footnotes
Footnotes should only be used if they are essential. In most 
cases it is possible to incorporate them in the text. If used, 
they should be numbered into the text, indicated by superscript 
numbers, and kept as short as possible.
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