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Prieksvards

Latvijas Lauksaimniecibas universitates
(LLU) Ekonomikas fakultaté lidz ar ikgadégjo,
tradicionalo starptautisko zinatnisko konferenci
,Ekonomikas zinatne lauku attistibai” iznak taja
prezentéjamo pétijumu starptautiski recenzétie
zinatniskie raksti. Sogad konference ieiet
otraja gadu desmita un tiek organizéta
11. reizi. Saja gada konferencé piedalas
zinatnieki no Eiropas un Dienvidafrikas,
kuri parstav ne vien ekonomikas zinatni tas
apaksnozaru daudzveidiba, bet ari pétijumos ir
piepulcinajusi kolégus no socialo un citu zinatnu
nozarém, ta apliecinot mdasdienu zinatnes
starpdisciplinaro un multidimensialo attistibu.
Konference ir veltita aktualai lauku attistibas
tematikai, tade| ir izdoti tris secigi laidieni
(Nr. 21., 22. un 23.). Masu regularo zinatnisko
rakstu pirmais laidiens iznaca 2000. gada.

2010.gada 22. un 23.aprila starptautiskaja
zinatniskaja konferencé piedalas un savus
zinatniskos pétijumu rezultatus prezenté
profesori, zinatnu doktori, asociétie profesori,
docétaji, doktoranti un citi pétnieki no sadam
augstskolam un zinatniski pétnieciskajam
jestadém:

— Latvijas Lauksaimniecibas universitate

— Baltijas Starptautiska akadémija

— Banku augstskola

— Biotehnologijas un veterinarmedicinas
zinatniskais institlts “Sigra”

— Daugavpils universitate,

— Ekonomikas un Kultliras augstskola

— Fuldas Profesionala universitate

— Klaipédas universitate

— Krakovas Lauksaimniecibas universitate

— Latvijas Universitate

— Latvijas Valsts Agraras ekonomikas
institats

— Latvijas Zinatnu akadémijas Ekonomikas
institlts

— Lietuvas Lauksaimniecibas universitate

— Liverpilles Dzona Moora Universitate

— Lublanas universitate

— Minsteres lietisko zinatnu universitate

— Reézeknes Augstskola

— Rietumkeiptaunas universitate

— Rigas Tehniska universitate

— Rigas Starptautiska ekonomikas un
biznesa administracijas augstskola

— Szent Istav universitate

— Scecinas Lauksaimniecibas universitate

— Tallinas universitate

— Tallinas tehniska universitate

— Timisoara Rietumu Universitate

— Varsavas Dzivibas zinatnu universitate

Foreword

Every year the Faculty of Economics, Latvia
University of Agriculture holds the international
scientificconference“Economic Science for Rural
Development” and publishes internationally
reviewed papers of scientific researches,
which are presented at the conference. This
year the conference enters the second
decade and is organised for the 11%" year
running. Researchers from Europe and South
Africa representing not only the science of
economics in the diversity of its sub-branches
have contributed to the conference this year;
they have expanded their studies engaging
colleagues from social and other sciences,
thus confirming inter-disciplinary and multi-
dimensional development of the contemporary
science. The conference is dedicated to
topical themes of rural development; hence
the research results are published in three
successive volumes (No. 21, 22 and 23). The
first volume of scientific conference proceedings
was published in 2000.

Professors, doctors of science, associate
professors, assistant professors, PhD students,
and other researchers from the following higher
education and research institutions participate
in the International Scientific Conference held
on April 22-23, 2010 and present their results
of scientific researches:

— Agricultural University of Szczecin

— BA School of Business and Finance

— Baltic International Academy

— Daugavpils University

— Fulda University of Applied Sciences

— Higher School of Economics and Culture

— Institute of Economics, Latvian Academy
of Sciences

— Klaipeda University

— Latvia University of Agriculture

— Latvian State Institute of Agrarian
Economics

— Lithuanian Agricultural University

— Liverpool John Moores University

— Munster University of Applied Sciences

— Research Institute of Biotechnology and
Veterinary Medicine “Sigra”

— Reézekne High School

— Riga International School of Economics
and Business Administration

— Riga Technical University

— Szent Istvan University

— Tallinn University

— Tallinn University of Technology

— University of Agriculture in Krakow

— University of Latvia



Konferencei izvéléti sekojosi aktuali temati:

— RaZzosana un sadarbiba lauksaimniecibas
primaraja, sekundaraja sféra

— Integréeta un ilgtspé€jiga attistiba

— Finanses un nodokli

— Izglitiba un zinatne laukiem;

— Resursi un ilgtspé&jigs patérins

— Majas ekonomika

Pirmo reizi atseviski parstavéta majas

ekonomikas un ilgtspéjiga patérina sekcija,

kuras darbibas nodrosSinasana iesaistijusies

pasaulé atziti majas ekonomikas un patérina

ekonomikas parstavji ilggadigas sadarbibas

partneri no Vacijas, Lielbritanijas, Igaunijas.

Konferences vards pirmo reizi izskané&ja ari visa

pladaja pasaulé, ari Afrika un Azija.

Starptautiskas zinatniskas konferences
zinatniskuma un starptautiskiem standartiem
atbilstoSu zinatnisko darbu prezentésanas
nodrosinasanai veikta vispusiga iesniegto
zinatnisko rakstu starptautiska un
starpaugstskolu recenzé$ana. Saja noliika
lielaka dala zinatnisko rakstu ir anglu
valoda.

Katru iesniegto zinatniska raksta manuskriptu
vértéja (recenze€ja) parasti viens autora valsts
recenzents un otrs — citas valsts vai citas
augstskolas recenzents. Pretrunigu recenziju
gadijuma darbs tika nodots vél tresajam
recenzentam. Recenzenti darbu autoriem
bija anonimi. Katram autoram tika nosdatiti
recenzentu iebildumi vai ieteikumi. PEéc uzlabota
(galiga) varianta un autora paskaidrojuma
sanems$anas katru zinatnisko rakstu vérté&ja sis
konferences zinatnisko rakstu redkolé&gija.

Starptautiskas zinatniskas konferences
,Ekonomikas zinatne lauku attistibai” visi
zinatniskie raksti sakartoti trijos tematiskajos
laidienos:

Nr.21. Razosana un nodokli:
Razosana un sadarbiba
sekundaraja sféra

Finanses un nodokli

primaraja,

Nr.22. Resursi un izglitiba
Resursi
Izglitiba un zinatne laukiem

Nr.23. Ilgtspé€ja
Integréta un ilgtspéjiga attistiba
Majas ekonomika un ilgtspé&jigs patérins

— University of Ljubljana

— University of the Western Cape

— Warsaw University of Life Sciences
— West University of Timisoara

The following topical themes have been chosen

for the conference:

— Primary and secondary agricultural
production and cooperation;

— Integrated and sustainable development;

— Finance and taxes;

— Education and research for the
countryside;

— Resources and sustainable consumption;

— Home economics.

The branch of Home economics and sustainable

consumption is represented for the first time in

the conference thanks to the world recognised

representatives and long-term cooperation

partners in the sphere of home and consumption

economics from Germany, the United Kingdom,

and Estonia. For the first time the conference

resounded on the worldwide scale, also in

Africa and Asia.

The comprehensive reviewing of submitted
scientific articles has been performed on
international and inter-university level to
ensure that only high-level scientific and
methodological research results, meeting the
requirements of international standards, are
presented at the conference. Therefore the
majority of articles are in English.

Every submitted manuscript has been reviewed
by one reviewer from the author’s native country
or university, while the other reviewer came
from another country or university. The third
reviewer was chosen in the case of conflicting
reviews. All reviewers were anonymous for the
authors of the articles. Every author received
the reviewers’ objections or recommendations.
After receiving the improved (final) version of
the manuscript and the author’s comments,
the Editorial Board of the conference evaluated
each article.

All the papers of the international scientific
conference “Economic Science for Rural
Development” are arranged into the three
following thematic volumes:

No. 21 Production and Taxes:

Primary and Secondary Production and
Cooperation

Finance and Taxes



Rakstu publicésana pirms konferences sekmés
tas norisi, domu apmainu, rosinas diskusijas,
ekonomikas zinatnieku starptautisko sadarbibu.
Zinatniskajos rakstos izklastitie pétijumi un
to rezultati klGst pieejami plasam interesentu
lokam visa pasaulé.

Konferences zinatnisko rakstu
kopsavilkumi anglu valoda tiek ievietoti
starptautiskas datu bazes:

— Apvienoto Naciju Partikas un
lauksaimniecibas organizacijas (ANO
FAO) starptautiska informacijas sistéma
lauksaimniecibas zinatnes un tehnologija
AGRIS (International Information
System for the Agricultural Sciences and
Technology) (www.fao.org/agris/) un
speciali  akadémiskajam  augstakajam
macibu iestadém, visaptverosa zinatniska,
daudznozaru pilnu tekstu datubazés:

— (EBSCOHost Academic Search Complete)
un

— CABI PUBLISHING datubazés (http://
search.ebscohost.com/login.aspx?authtyp
e=ip,uid&profile=ehost&defaultdb=Ilbh, ka
ari

— CAB ABSTRACTS (CABA) ir bibliografiskaja
datubazée http://www.cabi.org/ vai
http://www.cabi.org/Default.aspx?site=17

O0&page=1016&pid=2227

Ceram sanemt atsauksmes un priekslikumus

turpmako zinatnisko rakstu izdevumu
sagatavosanai un starptautisko zinatnisko
konferencu rikosanai.

Pateicamies visiem rakstu autoriem,
recenzentiem, programmas komitejai,

redkolégijai un tehniskajam personalam.

Konferences orgkomitejas varda

Aija Eglite

Latvijas Lauksaimniecibas universitates
Ekonomikas fakultates asociéta profesore

No. 22 Resources and Education
Resources
Education
Countryside

and Research for the

No. 23 Sustainability

Integrated and Sustainable Development
Home Economics and Sustainable
Consumption

The publishing of the Proceedings before the
conference will promote exchange of opinions,
discussions, and collaboration of economic
scientists on the international level. The
research results included into the Proceedings
are available worldwide to any interested
person.

Theabstractsoftheconferenceproceedings
provided in English are submitted to the
international databases:

— AGRIS - International Information System
for the Agricultural Sciences and Technology
(www.fao.org/agris/) set up by the Food
and Agriculture Organisation of the United
Nations (FAO UN), and especially to the
databases containing full research texts
set up by the academic higher education

institutions:

— (EBSCOHost Academic Search Complete)
and

— CABI PUBLISHING databases (http://

search.ebscohost.com/login.aspx?authtyp

e=ip,uid&profile=ehost&defaultdb=lbh as
well as

— CAB ABSTRACTS (CABA), which is a
bibliographical database http://www.cabi.
org/ or htt www.cabi.org/Default.aspx?

site=170&page=1016&pid=2227

We are opento comments and recommendations
for the development of future conference
proceedings and organisation of international
scientific conferences.

We would like to thank all the authors, reviewers,
members of the Programme Committee and the
Editorial Board as well as supporting staff for
their contribution organising the conference.

On behalf of the conference organisers
Aija Eglite

Associate professor of Faculty of Economics
Latvia University of Agriculture
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1. Upite

Relationships between Investment Support and Production in Latvian Agriculture

Relationships between Investment Support and Production in
Latvian Agriculture

Ilze Upite, Mg.oec., lecturer
Department of Business and Management,
Faculty of Economics,Latvia University of Agriculture

Abstract. The purpose of investment support is to promote investments in the agricultural industry.
In 2007-2008, Latvian farmers have received an investment support of almost LVL 126 million for increasing
the efficiency and competitiveness of farms. The lack of territorial criteria for granting support in Latvian
agriculture is subject to criticism. The research sets forth a hypothesis on attracting investment support in
the most active Latvian farms. Relationships between the activity of agricultural production and the attraction
of investment support in Latvian regions are identified applying the method of cluster analysis to verify the

hypothesis.
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Introduction

The EU Common Agricultural Policy (CAP) shapes
a framework for agricultural and rural development
measures in the EU member states. Historically, the
introduction of investment support was determined by
the formation of structural policy within the EU CAP.
Initially, physical capital support for farms and related
industries was in the centre of attention to increase
production efficiency and productivity. Nowadays,
investments in human capital, technological
modernisation and restructuring of production,
reduction of production costs, introduction of new
and innovative techniques, and quality in the food
chain are emphasised among structural activities.

The purpose of investment support is to
promote investments in the agricultural industry to
increase the sector’'s competitiveness. The use of
investment support has been analysed by several
researchers (Saktina D., Meyers W.H., 2005,
Véveris A., Krievina A., 2006, Véveris A., et al., 2007,
Spogis K., Radzele A., 2007, Upite 1., 2009b) who
found that it concentrated in the most economically
active regions and farms of Latvia. In Latvia, the
funding of investment support is distributed across
the regions according to their area of agricultural
land. Latvian farms being able to prove their
economic viability in accordance with the criteria set
in the legislation (the Cabinet Regulations No. 1209)
can apply for investment support. Saktina D. and
Meyers W.H. (2006) believe that the lack of
rinciples of territorial differentiation in granting
support is the main reason for the unequal distribution
of funds.

According to D. Saktina (2000b) the differentiation
of financial support is one of the main goals in
regional classification. Various types of regions,
with their potential or problems, are classified by
special methods of regional grouping, for instance,
agriculturally specialised, industrial, or other ones
having a special economic feature. Further, based on
the specifics of each type of regions, the government
may introduce differential distribution (direct or
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indirect) of funds or measures according to how
critical is a problem to be solved and outline the
development nature of each region in a development
programme of any industry. According to D. Saktina’s
research, different classifications of rural regions are
possible, and each type of rural regions differs in the
significance level of achievable goals. Different or
even similar goals can be defined in a development
strategy of any classified region, however, the
priorities of support, which promote development,
might be arranged in a different sequence and the

planned activities can be financed according to a

different distribution of funds. D. Saktina regard s

the following goals as the main ones:

— to increase the competitiveness of
territories by boosting investments
economic development;

— to provide a possibility for rural residents to enjoy
the quality of life as much as urban residents
do it;

— to preserve and develop the natural environment
and cultural heritage;

— to retain the density of population and to prevent
residents from moving to towns;

— to raise the income of agricultural enterprises;

— to diversify and create employment possibilities
in proportion to jobs lost in agriculture as
well as to develop the economic environment
comprehensively;

— to shape landscapes, and to preserve the natural
and traditional cultural life (Saktina D., 2000b).
It is important to identify the main reasons for

territorial differentiation in attracting investment

support in Latvian agriculture by taking into account
the large role of investment support in modernising
farms and increasing their performance efficiency.

Therefore, the following hypothesis was set forth in

the research - investment support for increasing the

efficiency and competitiveness of farms is attracted
by intensive Latvian farms.

The research aim is to identify relationships
between the indicators of investment support for

rural
in the

Economic Science for Rural Development Nr. 21, 2010

ISSN 1691-3078



1. Upite

Relationships between Investment Support and Production in Latvian Agriculture

increasing the efficiency and competitiveness of

farms (hereinafter — investment support) and those

of agricultural production.
The following research tasks are set forth in
relation to the research aim:

1) to ascertain the role of investment support for
increasing the efficiency and competitiveness of
farms in Latvian agriculture;

2) to determine the significance of indicators of
agricultural production and investment support
in characterising the relationships by means of
factor analysis;

Source: made by the author according to the RSS data

3) to form clusters for identifying relationships
between the indicators of agricultural production
and those of investment support in the regions
of Latvia through the k-means cluster analysis.

The monographic, inductive and deductive
methods and the methods of analysis and synthesis
were applied to perform the research tasks.

Cluster analysis was performed to identify the
relationships between the intensity of attracting
investment support and various indicators of
agricultural production. Cluster analysis is a group
of research methods, the main and primary purpose

Figure 1. Farm incomes and the investment support paid for increasing the efficiency and
competitiveness of farms in 2000-2008, million LVL

Source: made by the author according to SPSS package

Figure 2. Derived configuration of stimuli: a model of Euclidian space
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of which is to categorise the objects and individuals
that are researched into subgroups or clusters
based on the comparisons of certain parameters.
Each object is included only into one cluster. In
case of cluster analysis, objects are grouped in a
way that objects of one cluster, according to their
characteristics, are similar to each other, whereas
objects belonging to different clusters are diverse.
A positive feature of cluster analysis is the fact that
objects are categorised not only by one parameter,
but by a group of parameters. Besides, there are no
restrictions to objects researched in cluster analysis,
which allows studying various random, in practice,
data (Rivza B., et al., 1999).

K-means cluster analysis was used in forming
clusters where the number of clusters can be defined
by the researchers themselves. The task of k-means
cluster analysis is to form a k-number of various
clusters that have to be different from each other as
much as possible. Cluster centres are identified at
the first step of algorithm. Objects are divided into
clusters according to the following principle: each
object is attributed to a cluster, the centre of which
has the closest distance to this object. Therefore,
all objects are divided into a k-number of clusters.
At the next steps, the centres of clusters, which are
equal to the average values of coordinates of objects,
are calculated again. Objects are regrouped, thus
minimising the internal differences of objects and
maximising the external differences of objects. New
centres of clusters are determined and objects are
regrouped until the centres of clusters become stable
(Grabusts P., 2006).

Factor analysis was applied to ascertain the
significance of the selected indicators in forming
clusters. Factor analysis is one of the general methods
of statistical analysis, the primary task of which is to
define a structure in a data matrix. It is a statistical
approach allowing the analysis of interrelations among
a lot of variables (indicators) and characterisation of
variables in common dimensions (factors). The main
goal of it is to transform a large number of original
variables (statistical data) into a smaller group of
variables, i.e. mixed dimensions or factors, by having
a small loss of information (Saktina D., 2000b).

Results and discussion
1. The role of investment support in

Latvian agriculture

The goals of granting investment support might
be various. Upite I. (2009a) classifies investment
support by source of financing, object of financing,
and purpose. One of the main types of investment
support — support for increasing the efficiency
and competitiveness of farms, according to the
classification developed by Upite I., belongs to a
group of investment support that is classified by
purpose. The large impact of this investment support
is proved by the fact that during 2002-2008 in Latvia,
30-40% of all the funds (SAPARD, Structural Funds
in 2004-2006, and Rural Development Programme
for 2007-2013) allocated for the structural changes
in agriculture and fisheries under the support
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programmes co-financed by the EU were spent on
this type of investment support.

Investment support for increasing the efficiency
and competitiveness of farms has been granted to
Latvian farmers since 1997. In total, Latvian farmers
have received more than LVL 126 million for this
purpose between 1997 and 2008, of which 65% is
the investment support co-financed by the EU. The
significance of investment support for increasing the
efficiency and competitiveness of farms is proved if
compared to the farm income (Figure 1).

The investment support for increasing the
efficiency and competitiveness of farms is only one
type of support available to farms, and its share
in the total agricultural support was only 10.8% in
2000-2008. However, its amount equals to 3% of
total income of farms in the year 2000, while in 2008
it reached even 44%. A substantial increase in the
share of support in 2008 can be explained by a 60%
decrease in the farm income as compared with the
year 2007. On average, the amount of investment
support in the period of 2000-2008 equals to 15%
of farm income, which proves that it has an essential
role in increasing the efficiency and competitiveness
of farms.

2. Determining the significance of
indicators of agricultural production and
investment support using factor analysis

Both absolute and relative (per ha of agricultural
land in a district) indicators will be used in forming
clusters. The absolute indicators characterise the
overall situation in a district; whereas the relative
indicators, calculated per ha of agricultural land,
exclude an impact of quantitative factors and show
the objective situation in agricultural production and
attracting investment support in a district. Table 1
shows a description of the indicators used in the
cluster analysis.

Factor analysis is one of the possibilities to
determine the significance of various variables in
forming clusters. All the available indicators and the
calculations show the possibility to outline four groups
of factors explaining 87.5% of the data dispersion
(Table 2).

The results of the factor analysis arranged in
Table 2 show that the interpretation of these factors
is not unambiguous. The groups of factors can be
conditionally divided by specialisation in production.
The main group characterising 42% of total factorial
explanation (87.5%) is related to the grain output,
the area of land, and the amount of support
received. The second group of factors includes
various indicators characterising agriculture, such
as the area of agricultural land in districts, the share
of agricultural land in total area, and the number
of farms. However, the third and the fourth groups
characterise the specialisation in producing meat
and milk.

The indicators of the first two groups of factors,
which explain 62.6% of the data dispersion, can be
used for the formation of clusters. The second option
is to integrate the most significant parameters from
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Table 1
Description of the indicators used in forming clusters
Indicators Unit of Description of indicators
measurement
L Districts according to Latvia’s administrative and territorial division till
Districts -
August 2009
Area of agricultural ha Total area of agricultural land in a district, according to the Land
land Service data of the Republic of Latvia
Share of o Share of agricultural land in the total area of a district, according to the
agricultural land ° Land Service data of the Republic of Latvia
Number of farms units Number of farms in a district, according to the CSB data
Average area of Average area of agricultural land of farms in a district, according to
agricultural land of ha the CSB data
farms
Market-oriented o Share of farms selling more than 50% of their produce in the total
farms ° number of farms in a district, according to the CSB data
. Quantity of grain produced in a district in the period of 2000-2008,
Grain produced thou. t according to the CSB data
. Quantity of milk produced in a district in the period of 2000-2008,
Milk hou. .
ilk produced thou. t according to the CSB data
Quantity of meat produced in a district in the period of 2000-2008,
Meat produced thou. t according to the CSB data
EU support Investment support, co-financed by the EU, for increasing the efficiency
receivgz thou. LVL and competitiveness of farms, which is received in a district in the
period of 2000-2008, according to the RSS data on projects
- . National investment support subsidies received in a district in the
Subsidies received thou. LVL period of 2000-2008, according to the RSS data
Grain per 1 ha of _ Quantl.ty of grain produced in a district in the perlc_)d of 2000-2008,
. t ha? according to the CSB data, calculated per ha of agricultural land of a
agricultural land s
district
Milk per 1 ha of Quantity of milk produced in a district in the period of 2000-2008,
. P t hat according to the CSB data, calculated per ha of agricultural land of a
agricultural land S
district
Meat per 1 ha of 7 Quantllty of meat produced in a district in the perlgd of 2000-2008,
B t hat according to the CSB data, calculated per ha of agricultural land of a
agricultural land S
district
EU support per 1 Investment support, co-financed by the EU, received in a district in
ha of agricultural LVL hat the period of 2000-2008, calculated per ha of agricultural land of a
land district
Subsidies per 1 ha LVL hat National investment support subsidies received in a district in the period
of agricultural land of 2000-2008, calculated per ha of agricultural land of a district

Source: estimated by the author according to the data of the CSB and the RSS

all the four groups. In general, the results of factor
analysis show that all the selected indicators are
sufficiently significant and they can be used in the
further analysis.

3. Results of the cluster analysis

The approach of multidimensional scaling can be
applied to predict the number of possible clusters
(Figure 1). Multidimensional scaling deals with
instances mapped in a multidimensional Euclidian
space (in this case - two dimensional), thus offering
a visual guide in data dimensions, which is based on
differences and inequalities of the data.

Economic Science for Rural Development Nr. 21., 2010
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The districts are marked in “VAR” in Figure 2.
Particular clusters do not explicitly emerge, except
for instances No. 14, 15, and 16 (Jelgava, Dobele,
and Bauska) as well as No. 3 and No. 21 (Saldus
and Tukums). One can conclude from such a
configuration that the number of clusters obtained
from the data is obviously random.

K-means cluster analysis was used in
forming clusters where the number of clusters
can be defined by the researchers themselves.
A model of six clusters was admitted as the
most optimal one, the results of which are presented
in Table 3.
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Rotated Component Matrix

Table 2

Indicators Factorial burden of components
1 2 3 4

Share of factorial explanation, % 42.0 20.6 13.8 11.1

Districts 0.136 -0.680 -0.145 0.281
Area of agricultural land 0.076 0.919 -0.014 0.057
Share of agricultural land 0.601 0.662 -0.169 -0.047
Number of farms -0.266 0.894 0.109 0.062
Average area of agricultural land of farms 0.719 -0.332 -0.290 0.133
Market-oriented farms 0.630 0.000 -0.137 -0.536
Grain produced 0.972 0.173 0.031 -0.040
Milk produced 0.202 0.566 -0.052 0.756
Meat produced 0.176 0.154 0.954 -0.031
EU support received 0.873 0.091 0.370 0.160
Subsidies received 0.942 0.062 0.188 0.149
Grain per 1 ha of agricultural land 0.980 0.006 0.016 -0.045
Milk per 1 ha of agricultural land 0.154 -0.304 -0.018 0.878
Meat per 1 ha of agricultural land 0.116 -0.018 0.982 0.008
EU support per 1 ha of agricultural land 0.828 -0.235 0.418 0.172
Subsidies per 1 ha of agricultural land 0.875 -0.289 0.195 0.131

Source: made by the author according to SPSS package (Extraction Method: Principal Component Analysis. Rotation Method:

Varimax with Kaiser Normalization. Rotation converged in 5 iterations)

Source: researched and made by the author
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Figure 3. Territorial location of clusters in Latvia
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The districts were rated as follows due to the
comparison of indicators of agricultural production
and those of investment support:

— Group 1: defined as very good — districts of
Cluster 3 (5 districts);

— Group 2: defined as good -
Cluster 4 (8 districts);

— Group 3: defined as average — districts of
Cluster 6 (4 districts);

— Group 4: defined as poor -
Clusters 1 and 2 (8 districts);

— Group 5: defined as extreme - Cluster 5
(1 district).

The best results are observed for the
districts of Cluster 3, which is located in Central
Latvia and includes the most appropriate
agricultural land for grain farming. An extensive
specialisation in grain farming is characteristic
of these districts, and they have attracted,
on average, twice as large support both in
absolute figures and if calculated per ha

districts of

districts of

of agricultural land as compared with the other
districts.

High values of the indicators of agricultural
production and investment support are characteristic
of the districts of Cluster 4. The districts of Cluster 4
have no extensive specialisation in production.

The lowest intensity of attracting investment
support and the smallest agricultural output per ha
of agricultural land is characteristic of the districts
of Clusters 1 and 2. If analysed by specialisation,
dairy farming dominates in the districts of these
clusters. The values of the indicators of agricultural
production and investment support per ha of
agricultural land are very similar for the districts of
both clusters. One can conclude that the districts
of various clusters are grouped by differences in
formal features (area, and number of farms).

The districts of Cluster 6 in which the smallest
absolute amounts of support are attracted and the
smallest absolute quantities of agricultural products
are produced cannot be evaluated unambiguously.

Table 3
Cluster centres determined by using k-means analysis with six clusters
Clusters
Indicators
1 2 3 4 5 6
Rézekne Ludza Saldus Kuldiga Liepaja Ogre
Daugavpils | Preili Jelgava Riga Gulbene
Madona Kraslava | Dobele Aizkraukle Aluksne
Districts included in a Jékabpils | Bauska Balvi Ventspils
cluster Césis Tukums Talsi
Limbazi
Valka
Valmiera
Area of agricultural land 125068 103256 97702 82638 144642 61740
Share of agricultural land 43.9 41.5 51.3 32.2 40.3 30.1
Number of farms 7495 5281 3676 3696 5721 2706
Average area of 13.9 15.1 23.9 18.0 19.4 17.7
agricultural land of farms
Market-oriented farms 24 25 28 25 27 25
Grain produced 224.47 170.00 882.89 242.73 510.30 122.46
Milk produced 353.88 287.11 317.75 263.82 383.15 194.84
Meat produced 19.44 24.27 32.72 29.03 42.53 9.61
EU support received 8509.83 7305.73 | 20518.63 | 11264.23 | 16229.13 | 6195.04
Subsidies received 861.63 750.25 1995.18 985.84 1284.95 682.97
Grain per 1 ha of 1.80 1.64 9.12 2.93 3.53 2.04
agricultural land
Milk per 1 ha of 2.83 2.80 3.27 3.21 2.65 3.14
agricultural land
Meat per 1 ha of 0.16 0.23 0.33 0.36 0.29 0.16
agricultural land
EU support per 1 ha of 68 71 210 137 112 101
agricultural land
Subsidies per 1 ha of 6.93 7.32 20.64 11.98 8.90 11.35
agricultural land
Source: author’s calculations using SPSS package
Economic Science for Rural Development Nr. 21., 2010 19
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Table 4

Advisable support measures for agricultural and rural development in the districts of various
clusters in Latvia

Cluster Districts included in a cluster Advisable support measures for agricultural
and rural development
Cluster 3 Saldus, Jelgava, Dobele, Bauska,
Tukums
N N - - —] Support measures for developing agricultural
K_U|d'g?_’ Riga, Aizkraukle, Balvi, Talsi, production are regarded as priorities
Cluster 4 Limbazi, Valka,
Valmiera
Cluster 6 Ogre, Gulbene, Aliksne, Ventspils Along with support for agricultural production,
Rézekne, Daugavpils, Madona significant attention has to be paid to diversifying the
Clusters 1, |Ludza P;'eiji Kréslav:’:l Jékabp,ils rural economy, afforestation, increasing economic
2,and 5 Césis ’Liepéj,a ! ' activity in a region, thus creating new jobs in other
! industries

Source: made by the author

However, the intensities of production and attraction
of support are quite high in these districts — the
indicators of production and undertaking of support
per ha of agricultural land prove it. These districts are
located between the districts of the best clusters.
Classifications of Latvia’s territory into
agricultural districts have been carried out by several
researchers (Saktina D., 2000b, Boruks A., a.o.,
2000, Boruks A., 2004). Based on various formal
and economic indicators characterising agricultural
production, all the researchers have distinguished
the territories as follows: the region of Pieriga,
areas favourable for agriculture, average rural
areas, and less favourable areas for agriculture.
The results of cluster analysis reveal similar trends
in attracting investment support. Therefore, the
following support measures are advisable to

of farms has accounted for 3-44% of total income
of Latvian farms between 2000 and 2008.

2. The grouping of indicators of agricultural
production and investment support, using cluster
analysis, indicates strong positive relationships
between the intensity of agricultural production
and the attraction of investment support.

3. The highest values of indicators of agricultural
production and investment support are observed
in Latvia’s central districts specialising in grain
farming - Jelgava, Dobele, Bauska, Saldus, and
Tukums.

4. Itis advisable to outline two main approaches for
territorial differentiation in granting investment
support based on the results of cluster analysis
regarding analogous indicators of agricultural
production and investment support:

promote agricultural and rural development based
on adequate indicators characterising the intensity
of agricultural production and that of attracting
investment support (Table 4).

The districts of Cluster 3 and 4 include the
most appropriate lands for agricultural production.
Therefore, it is of great importance to maintain
agricultural activity in these territories by such
agricultural support measures as investment support,
premature retirement, and support for new farmers.
According to Saktina D. (2000a), the main attention
has to be paid to supporting the specialisation and
capitalisation of farms in these districts.

Agriculture plays an essential role in the districts
of Clusters 1, 2, 5, and 6. However, in these regions,
a much larger attention has to be paid to tackling
problems of low income farms by appropriate
policy measures. Therefore, various compensatory
payments, support measures for diversifying the
rural economy and for afforestation are of great
importance in these territories.

investment support for increasing the
efficiency and competitiveness of farms
(districts of Clusters 3 and 4);

increasing economic activity in other
industries (districts of Clusters 1, 2, 5,
and 6).

Bibliography

1. Boruks A. (2004) Dabas apstakli un to ietekme
uz agrovidi Latvija. Riga: LR VZD Poligrafijas
dala. 166 Ipp.

2. Boruks A., KrGzmétra M., Rivza B., Rivza P,
Stokmane I. (2000) Dabas un sociali ekonomisko
apstaklu mijiedarbiba un ietekme uz Latvijas
lauku attistibu. Jelgava: UZZI tipografija.
169 Ipp.

3. Grabusts P. (2006) Nosacito likumu veidosanas

metoZu izpéte un izstraddSana uz daudzdimensiju

datu izlases pamata. RTU: Datorzinatnes un
informacijas tehnologijas fakultate, Informacijas
tehnologijas  institdts. Promocijas  darba
kopsavilkums. Available at: http://www3.acadlib.

Iv/greydoc/Grabusta_disertacija/Grabusts_lat.

doc. Access: 15 July, 2009.

Kartiba, kada pieskir valsts un Eiropas

Savienibas atbalstu atklatu projektu iesniegumu

Conclusions and recommendations

1. Investment support plays a significant role in
developing Latvian farms. Investment support 4.
for increasing the efficiency and competitiveness

20 Economic Science for Rural Development Nr. 21, 2010

ISSN 1691-3078



1. Upite

Relationships between Investment Support and Production in Latvian Agriculture

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

Economic Science for Rural Development Nr. 21., 2010

konkursu veida pasakumam “Lauku saimniecibu
modernizacija”: MK 2009.gada 20.oktobra
noteikumi Nr.1209. Latvijas Véstnesis, Nr. 170
(4156), 27.oktobris.

Lauku atbalsta dienesta 2000.gada
parskats (2001). LR ZM: LAD. 45 Ipp.
Lauku atbalsta dienesta 2001.gada
parskats (2002). LR ZM: LAD. 41 Ipp.
Lauku atbalsta dienesta 2002.gada
parskats (2003). LR ZM: LAD. 43 Ipp.
Lauku atbalsta dienesta 2003.gada
parskats (2004). LR ZM: LAD. 39 Ipp.
Lauku atbalsta dienesta 2004.gada
parskats (2005). LR ZM: LAD. 40 Ipp.
Lauku atbalsta dienesta 2005.gada
parskats (2006). LR ZM: LAD. 36 Ipp.
Lauku atbalsta dienesta 2006.gada
parskats (2007). LR ZM: LAD. 37 Ipp
Lauku atbalsta dienesta 2007.gada
parskats (2008). LR ZM: LAD. 33 Ipp.
Lauku saimniecibas Latvija 2000.gada (2001).
Riga: LR CSP. 80 Ipp.

Lauku saimniecibas Latvija 2002.gada (2003).
Riga: LR CSP. 79 Ipp.

Lauku saimniecibas Latvija 2003.gada (2004).
Riga: LR CSP. 40 Ipp.

Lauku saimniecibas Latvija 2004.gada (2005).
Riga: LR CSP. 36 Ipp.

Lauku saimniecibas Latvija 2005.gada (2006).
Riga: LR CSP. 36 Ipp.

Lauku saimniecibas Latvija 2006.gada (2007).
Riga: LR CSP. 44 Ipp.

Lauku saimniecibas Latvija 2007.gada (2008).
Riga: LR CSP. 48 Ipp.

RivZza B., Rivza P., Krizmétra M., Ramute L.

publiskais
publiskais
publiskais
publiskais
publiskais
publiskais
publiskais

publiskais

(1999) Valsts  administrativi  regionalais
iedalijums: problémas, metodes, risingjumi.
Jelgava: LLU. BO SIA Zinatnu Akadémijas

Ekonomikas institats. 116 Ipp.

Saktina D. (2000a) Eiropas Savienibas
Strukturalo fondu izmantosanas iespé&jas Latvijas
lauku attistiba. Promocijas darbs. Jelgava: LLU.
193 Ipp.

ISSN 1691-3078

22.

23.

24.

25.

26.

27.

28.

29.

Saktina D. (2000b) Latvijas lauku teritorijas
klasifikacija. Centraldas un Austrumeiropas
agraras attistibas institits. Riga: LVAEI. 52 Ipp.
Saktina D., Meyers W.H. (2005). Eiropas
Savienibas lidzfinansétas un nacionalas lauku
atbalsta programmas Latvija: gatavojoties
jaunajam programmésanas periodam, Riga:
SIA Jelgavas tipografija. 248 Ipp.

Saktina D., Meyers W. H. (2006) Targeting the
Disadvantaged: Can We Learn from Latvian Rural
Development Experience? Proceedings of the
International Scientific Conference "Zemes Ukio
Mokslai”. Vilnius: Lietuvos moksly akademija.
Vol. No. 1, pp. 115-121.

Spogis K., RadZele A. (2007). Subsidé$anas
un darba raziguma sakaribas lauksaimniecibas
uznémumos Latvija. Economic Science for Rural
Development, Vol. No. 14, pp. 13-18.

Upite I. (2009a) Investment Support for
Agricultural Development in Latvia. Proceedings
of the 2nd Jonas Pranas Aleksa International
Science Conference “Vision of the Modern
Village”, Siauliai, Lithuania, September 25, 2009
(iespiesana).

Upite I. (2009b) Results of Introducing
Investment Support Measures under Programmes
Co-financed by the EU in Latvia. Rural
Development 2009: Transition toward
Sustainability. Lithuanian University of
Agriculture, Kaunas, Volume 4, Book 1,
p.286-291.

Veéveris A., Krievina A. (2006). Lauksaimniecibas
sektora attistibas rezultati 2004.gada un
tendences 2005.gada. Ko saka LEK? Latvijas
lauksaimnieciba, lauki un partika - ekonomikas
attistibas procesi, publikacijas 11.krajums, Riga:
LVAEI, 17.-28. Ipp.

Véveris A., Leimane 1., Krievina A. (2007).
Efficiency Analysis of Agricultural Sector in
Latvia Compared with Other EU Member
States, Based on FADN Data. Economic
Science for Rural Development, Vol. No 12,
pp. 13-19.

21



J. Kramins Innovation Coordination - its Inferred Implication on

Technology Diffusion and Business Cycles

Innovation Coordination - its Inferred Implication on
Technology Diffusion and Business Cycles

Janis Kramins
MBA, lecturer
University of Latvia

Abstract. Theissues discussed in the paper originally stemmed from the author’s earlier research of innovations
coordination in the area of mobile web applications development where, several intrinsic peculiarities were
revealed and investigated in concordance with both classic and contemporary innovation theories, importance
of coordination of innovations was substantiated and the methodology of coordination of innovations developed
considering the development of the mobile web applications as a plexus of interrelated innovation processes.
The aim of the present study is to explore the applicability of the methodology of coordination of innovations
beyond its initial scope. For this purpose the potential gains resulted from the coordination of innovations are
evaluated and compared with the duration of the initial, latency phase of diffusion for several widely used
important technologies. The obtained results demonstrate a crucial role of the coordination of innovations for
acceleration of the diffusion of innovations in high tech areas. In order to determine the scope of coordination
of innovations in a broad range of technologies, particularly in conventional areas of economy and its role
among other measures aimed towards facilitation of innovations a classification based on evolution speed,
interdependency level, and competition characteristics of particular areas of technology is offered.

In the light of theories of economic cycles the research results demonstrate substantial ability of coordination
of innovations to soften down cyclic economic slumps due to the acceleration of important innovative processes
facilitating the reorganisation of the production and economy.

Key words: innovation management, innovation coordination, diffusion of innovations, technology diffusion,

business cycles.

Introduction

The aim of the study was to investigate ways
of fostering innovations ranging from isolated ones
in traditional sectors of economy to sophisticated
interdependent developments in new high tech, highly
competitive industries by means of coordination
of interrelated innovation activities involved in the
joint process. For this purpose the methodology of
a product’s life cycle analysis developed within the
theories of diffusion of technologies was applied with
special attention to the initial, latent phase of the
new technology development. The research tasks
include categorisation of the technologies considered
based on the evaluation of both their level of
interdependency and the competitive conditions in
the respective sector of industry. Simultaneously
various means proposed by contemporary innovation
theories and policies, and aimed to boost innovations
are considered and their relevancy to the respective
categories of technologies are evaluated in the
research.

Innovation coordination is a new branch of
innovation management theory emerging and
experiencing fast development in recent years.
Coordination of innovations in high tech areas
of economy characterised by simultaneously
fast development, sophisticated plexus of many
interdependent enabling and resulting technologies
and products, multistage design processes of new
products and, at the same time, fierce competition
between rival companies helps foster the diffusion of
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technology at the early stages of adoption by means
of facilitating the suitability and usability qualities of
the resulting innovative product and shortening the
delays in its development entailed by inadequacy
of the new product with its environment - other,
enabling technologies and products at the moment
when it attain the majority of users.

The issues discussed in the paper originally
stemmed from the author’s earlier research of
coordination of innovations in the area of mobile web
applications development. Despite high expectations,
mobile web so far has shown slow acceptance. Initial
study of the area sized up the situation and causes
of the adversity.

Mobile phones and the WWW both are undoubted
technology leaders today. According to the results of
the poll conducted in honour of the 25th anniversary
of the CNN by the Lemelson-MIT Program and CNN
(Top 25, 2005), the WWW was the most influential
invention during the past 25 years and the mobile
phone was the second. It may be inferred that the
mobile web combining the features and capabilities
of the previous two would gain even more influence
and popularity. However, the reality appears sharply
different. The available mobile web usage statistics
indicates still a very modest popularity of the mobile
web after more than 10 years from its emergence.

According to the Mobile Technology Weblog (2007)
in the US there were 30 million of mobile web users
in 2007, at the same time the number of desktop web
users has reached 176 million or almost 6 times more.
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Source: Federal Reserve Bank of Dallas, 1996

Figure 1. The spread of products in American households

In the UK at the same time there were 5.7 million of
mobile web users versus 30 millions of desktop web
users. Japan’s data presented by Cameron Moll (Moll,
2007) were more optimistic - 53.6 million of mobile
web users versus 53.7 million of desktop web users,
however, only 12.6% of mobile web users were
satisfied with service, those unsatisfied equalling to
52.1%. The range of widespread mobile applications
consists of very few popular applications - e-mail,
the news, search engines, and blogs.

Considerable growth of mobile web usage has
begun in 2008. According to the TechWorld data
(Betts, 2008), the intensity of mobile data flow in
November, 2008 hasincreased by 463% in comparison
with November, 2007. However, the increase in
the number of mobile web users and applications
failed to follow. According to M. Kleppmann’s data
(Klepmann, 2008), in the UK there were 47 million
of mobile phone users in 2008, of which 75% were
those not interested in technology, only 3 million of
users from this group were also mobile web users.
Amidst those interested in technology (25% of all
mobile phone users) the proportion was considerably
better - 4.4 million of mobile phone users or 23%
use also the mobile web.

In other countries the situation appears to be even
worse. Nielsen Mobile provides reports (Critical Mass,
2008) on mobile web usage in Quarter 1, 2008. In
the US the number of mobile web users were 15.5%
of total users of mobile phone, in the UK - 12.9%,
Italy - 11.9%, Russia - 11.2%, Spain - 10.8%,
Thailand - 10.0%, France - 9.6%, Germany - 7.4%,
China - 6.8%, the Philippines - 3.4%, Singapoure -
3.0%, Brazil - 2.8%, Taiwan - 1.9%, India - 1.8%,
New Zeeland - 1.8%, and Indonesia - 1.1%.

The most popular mobile web application in the
US as for May, 2008 was YAHOO! Mail followed by
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Google Search, Weather Channel, and Google Maps,
while various other e-mails, maps, news services,
search engines from various other companies were
at the bottom of the list (MSN Hotmail, Gmail, ESPN,
AOL E-mail, MapQuest, YAHOOQO! Search, CNN News)
(Critical Mass, 2008), (Siegler, 2008).

The above-mentioned exemplifies the current
situation in the mobile web - scanty number of
users and modest number of commonplace
applications. Lower interest in mobile web only
partially may be explained by the lack of necessary
knowledge and skills among mobile phone users.
The mobile device in comparison with desktop
or notebook computers is nevertheless quite
cumbersome in use, with small screen, humble data
input and navigation capabilities. The development
of mobile web application is more laborious and
development expenses may exceed those of desktop
web application several times, thus explaining
developers’ interest mainly in mass applications
ensuring greater revenues (Krumins, 2005a). Of
course, it does not foster interest about the mobile
web among mobile phone users.

However, the present situation in mobile web
may not be characterised as extraordinary. Studies
of diffusion of technologies demonstrate a substantial
initial period of latency for a variety of widespread
important technologies — see technology diffusion
curves for household products on Figure 1 (Federal
Reserve Bank of Dallas, 1996).

The duration of latency as it may be seen in
Figure 1 shows a substantial diversity for different
products and technologies. One popular explanation
of the phenomenon is that with the evolution of
economy it takes less and less time for new products
to spread into the population (Federal Reserve Bank
of Dallas, 1996).
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Table 1
Spread of products to a quarter of the population
Product Year invented | Years to spread
Electricity 1873 46
Telephone 1876 35
Automobile 1886 55
Airplane 1903 64
Radio 1906 22
Television 1926 26
Video cassette recorder 1952 34
Microwave oven 1953 30
Personal computer 1975 16
Cellular phone 1983 13
Internet 1991 7

Source: Federal Reserve Bank of Dallas, 1996

The actual data however not always support
the assumption. There are many examples on the
contrary — nanotechnologies, quantum computers,
artificial intelligence, human language translation,
and the semantic web among them.

At the same time it may be noticed in Figure 1
that several S-curves of technology diffusion namely
those for PC, cell phones, and the Internet stay
markedly separated from all the others. Possible
explanation of this phenomenon is the convergence
of technologies (Figure 2).

However, as the existing mobile web usage
statistics clearly indicates the effect of the convergence
failed in the case of the mobile web.

As it is quite common also in many other high
technology areas, the development of mobile
technologies and devices is going on often
irrespective of operating systems and applications
software, even fostered by different companies
and groups of developers not familiar with each

other’s work in progress so long as the final results
are released (Krumins, 2005a). The features of
mobile devices are defined usually by the level of
technological capabilities currently achieved as well
as manufacturing expediency considerations. On the
contrary, applications development is based usually
on features of devices currently achieved, at best
there are some short — term forecasts carried out -
usually a time series analysis and extrapolation. If
the application’s requirements do not comply with
the existing features of devices, the development
does not start at all no matter how necessary
and useful it would be. Application development
takes time during which device features evolve
substantially, resulting in dull application not
utilising all the capabilities provided by the device.
The changes in user’s needs and preferences defined
apparently by evolving technological environment,
i.e. other similar applications as well as dynamics
of the new product’s acceptance also are not
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Figure 2. Effect of convergence of technologies
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considered at all in most cases. The paradox there
is: while manufacturers invest enormously in new
technology development, the new features of mobile
devices are left unused. On the contrary, users buy
fashionable and expensive mobile phones with great
computing capabilities, yet they are using them
only for conversations, since no appropriate
applications are arrived as well as people are not
ready for such a substantial life style changes
yet. As a consequence the resulting pace of
development of both underlying technology and its
applications is unbearably slow; often a potentially
successful and important project is crushed by some
alternative developing faster. A number of mobile
web users remain relatively small, which means
inter alias insufficient revenues and restraints of
IT companies from the development of new mobile
web applications, creating therefore “vicious circle”
and stagnation of the whole mobile web industry.

Practical measures intended to overcome the
above-mentioned adversity in the mobile applications
development (Krumins, 2009a) are guided towards
harmonisation of application features with the
capabilities of devices at the time when the planned
application reaches a majority of its users. Although
several studies devoted to the management of
innovations in recent years begin to show up interest
in coordination issues (Thomassen, 2000; Tilson et
al., 2006; Hamdouch et al., 2008; Ortt and van der
Duin, 2008), these studies are devoted mostly to the
mature industries and services and main concern
there usually is a timing of innovative activities in
a manner very much alike that in the conventional
Project management. In contradistinction to that, for
the purpose of stated here harmonisation of features
of application with capabilities of underlying device
another approach — a coordination in the space of
features and characteristics at a given moment would
be more suitable (Krumins, 2009a). Also a closer
examination of mobile web applications development
unveils specific issues of this relatively new area
marking a distinction from mature industries usually
considered in recent innovation studies. From here
a following guess arises - is the case of mobile web
applications development an unique exception or are
there other (possibly — many) emerging technologies
following the same rules in their development and
facing similar issues? Positive answer to this question
may mean a substantial macroeconomic impact due
to a significant potential possessed for acceleration
of the diffusion of innovations in the areas of those
emerging technologies.

1. Coordination of innovations in
particular high tech area - the mobile web
applications development

Most of both classical (Schumpeter, 1934;
Schumpeter, 1942; Drucker, 2006) and contemporary
(Landry et al., 2000; Lengrand and Chatrie, 1999;
(Lundvall, 1988; Lundvall, 1995; Dodgson and
Bessant, 1996; Dodgson, 2000) innovation theories
implicitly consider innovation as an isolated act
accomplished by individual inventor or entrepreneur
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in statical (invariable in the course of time) technical,

technological, informational, and social environment

generally known throughout the community.

However, innovation processes in many high tech
areas, particularly in mobile web and its applications
development fail to follow those assumptions. Here
several important factors substantially affecting the
development of the mobile web applications have to
be noted:

1. The cooperative nature of cellular networks’
resources usage for both voice and data
communications. Components of the mobile
device essential for the mobile web, namely, the
screen, keyboard, processor, and memory were
conceived well before the advent of the mobile
web itself and were devised actually to enable
efficient and convenient voice communications
(Krumins, 2005a). Along with components of the
user device the mobile web shares with voice
communications also all the other equipment and
software constituting the cellular network. More
yet, the GPRS widely used for data transmission
was conceived originally as a measure enhancing
the overall efficiency of time - shared GSM
cellular network usage. It was accomplished
by utilising of free time slots left unused by
voice communications at a particular moment
for data transmission purposes. Therefore
data transmission in the GPRS essentially is
a background process intended to smoothen
the peaks of load of the cellular network. The
above-mentioned leads to the conclusion that
the mobile web has from the very beginning
been conceived as an auxiliary service and as
a supplement to the already long existing voice
communications still retaining the main role in
the mobile operators business. This explains
although partially the recently observable
sluggishness in mobile web development.
Apparently, to overcome the obstacles, a special
strategy and measures are necessary to develop
and introduce in the project’s management
practice. However, the choice of options at
disposal for mobile web applications developer
is until recently quite limited and is in most
cases preset by capabilities provided by existing
mobile devices and cellular networks facilities.
The developers of mobile web applications lack
the ability to influence directly the evolution
processes of cellular networks infrastructure and
capabilities of users devices, conventional “top —
down” design principles and other approaches of
system engineering, and also those of innovation
theories based on market push are not quite
applicable here. Consequently innovations in
the mobile web applications development area
have to be considered subordinated anent to the
innovations of underlying mobile communication
infrastructure.

2. The mobile communications area develops
rapidly, new models of both mobile phones and
mobile - enabled pocket PCs with improved
features and enhanced capabilities emerge
almost continuously (GSM Arena homepage). This
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process is accompanied by a dramatic increase
of data transmission speed over the cellular
network. To be successful, mobile application
has to conform to the latest technological
achievements otherwise it will be given up
as outdated. The duration of development
and introduction of an application practically
cannot be reduced under 6-12 months and
12-36 months respectively. Over such period
of time actual features of underlying mobile
devices and cellular networks may change
substantially. It follows from here that
mobile applications development based on
characteristics of mobile environment as they
were at the start of design is a completely
dubious effort, instead an application has to be
oriented toward the mobile environment what
will be eventually reached when a planned
application will attain the majority of its users.
Consequently, a coordination of innovations of
design with those of environment is necessary
premise for mobile application to be successful.

3. Fierce competition among the manufacturers of
mobile devices as well as among mobile operators
leads to overall secrecy about features of future
products and services until those products or
services are eventually released to the market.
Companies thereby clearly express attitude
toward competition instead of collaboration,
as a consequence many of proposed efforts
intended to facilitate cooperation in the area of
innovations - clusters, technological networks
etc. turn out to be of no value in this reality.

4. Paying regards to above-mentioned directive

coordination of mobile web applications
development efforts between different
companies and even (because of strong

independency tendencies of the departments
within the company) different branches of an
isolated company seem quite unlikely; thereby
the only remaining option for coordination is
the methodology of technology forecasting. Of
course, considering the speed of development
of the mobile communications uncertainty is
high and substantial forecasting errors may be
expected to occur.

5. Successful development of mobile web
applications requires, besides coordination with
ambient mobile communications infrastructure,
also coordination within the mobile web area
itself. It follows from the existence of several
intermediate layers between mobile application
and both hardware and software of underlying
mobile communication system, namely the
mobile devices operating system, the browser
software installed, features provided by variety
of style sheet, mark-up and scripting languages
(XHTML, CSS, JavaScript etc.) used in mobile
applications development etc. In reality, those
interfaces often turn out to be the major
pitfalls.

Review of contemporary innovation theories shows
quite clearly that the studies of internal structure and
behaviour of innovation processes in general and
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the coordination of innovations in particular is until

recently rather deficient (Krumins, 2009a) for all

that the overall conception of innovation has evolved
significantly over the past forty years.

Although the importance of the cooperation
and collaboration between companies involved
in the development of high - tech products was
acknowledged quite a long time ago (von Hippel,
1988) the causes of seemingly unexpected delays
and disorderly development of the high — tech
projects occurring quite often were not unveiled
and approaches and methods of prevention of such
adversities were not proposed.

Asfollows from the above-mentioned, in the mobile
web applications development area the evolution
of mobile communication system infrastructure
characteristics during both the design and introduction
phases of the project has to be taken into account
considering at the same time that it is out of reach
for the mobile applications developer to exert any
significant influence on the course of evolution of the
mobile communication’s infrastructure or features
of future mobile devices. For the mobile application
to comply with the capabilities provided by mobile
technologies it is necessary to coordinate solutions
utilised in any particular mobile application project
with characteristics of mobile communication’s
infrastructure at some moment in the future when
the planned application reaches the majority of its
intended users and becomes mainstream. For this
purpose the designer has:

— toevaluate the duration of design and introduction
phases of the project;

— to select a set of characteristics of mobile
communication system and mobile devices
most essential for the mobile web application
design and carry out a forecast of their possible
values;

— to choose the most appropriate and efficient
project solutions for the ongoing design.

To accomplish the above-mentioned steps it is
necessary to ascertain components of the mobile
communication system whose characteristics are
decisive for the choice of mobile application project
solutions as well as actors involved into the design,
introduction and operation phases of the project,
their intentions, roles and interrelations, i.e. to set up
the innovations coordination model aimed at mobile
applications development projects. The model has to
incorporate:

— characteristics of elements of the cellular
network infrastructure - the network hardware,
data transmission protocols, installed control
software essential for the mobile web;

— characteristics of the mobile users device
(i.e. mobile phone, pocket PC etc.) elements
essential for the mobile application — screen
size, processor speed, memory size, data enter
and navigation features etc., characteristics of
software installed in the mobile users device
- the operating system, browser software,
supported mark-up and scripting languages;

— type web technologies exercised in mobile
applications projects - Ajax, Comet etc.
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Figure 3. Innovations coordination model for mobile web applications

As it was said before, the model has to incorporate
also the main actors involved in the development
processes of the mobile web:

— manufacturers of the mobile devices;

— mobile operators;

— developers of the mobile software (i.e. operating
systems, browsers, etc.);

— developers of mobile applications and providers
of mobile content;

— existing and potential users of the mobile web.

All the components included in the innovations
coordination model (Figure 3) except one — project
solutions have to be considered as given data
non-affectable for the developer of the mobile web
application, however, it is quite possible to predict
their evolution more or less successfully. Thereby the
mobile web application developer has to take charge
to choose most appropriate project solutions for the
application to comply with its mobile environment
at the moment in the future when the application
reaches the majority of its users.

The analysis of interrelations between the actors
and components in the model allows demonstrating
and commenting some issues of mobile web
application development:

— wide variety of models of mobile users devices
with very different features;

— two categories of mobile web applications
emerging: 1) the general purpose applications
having wide audience equipped with very different
mobile devices, the diversity their features does
not allow to apply advanced technologies and
solutions in this kind of mobile web applications
projects, 2) specialised applications oriented
toward close circle of users, in most cases
equipped with advanced business class mobile
devices; thereby ensuring feasibility of advanced
project solutions;
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— the evolution of features of the mobile device
affects the mobile web applications both directly
as well as through the features and capabilities
of the device’s operating system and browser
software also determined in their turn by the
features of the device;

— the mobile operating system and browser
software forms an intermediate layers between
the hardware (the device itself) and the mobile
web application; thereby they are placed closer
to the application and have accordingly greater
impact on its features;

— innovations in the areas of operating systems and
browser software as well as mobile applications
recently have weak and delayed coordination
with the evolution of mobile hardware;

— as a result a long chain of determinants of
innovations is developing: cellular network
equipment and protocols - features of
mobile users device # capabilities of mobile
operating system - features of browser
software # features of mobile application, any
link of this chain may cause an substantial delay
of innovations;

— users have to get accustomed to the new
application and it is yet another cause of delay
especially for the general purpose applications;

— before the start of a new application it is
necessary to prepare their enabling content —
data files, databases etc., this process ensured
usually by independent content providers also

takes time.

After appropriate identification procedures
the model serve as an instrument helping
make reasoned choices of mobile applications
projects alternatives as well as development
of innovations coordination and management
procedures.
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Figure 4. Switching from sequential to parallel execution of several development and
introduction phases of the project as a result of coordination of innovations

Besides the model, the methodology of
coordination of innovations embraces:

— methods of forecasting of the expected
duration of development and introduction of the
application;

— methods of selection of the essential features
and characteristics of mobile infrastructure
and devices and forecasting their expected
values;

— decision making procedures aimed to ensure
the choice of the most appropriate and efficient
application project solution (alternative);

— project development revision and managerial
practices.

2. Potential gains from the innovation
coordination methodology usage

Due to the widely until recently used versioning
practice in the software development - a new
version of software each year, any improvement in
hardware or underlying software will appear on the
next stage only after a year. In the case of mobile
web applications it takes:
— mobile OS development: 1 year;
— mobile browser development: 1 year;
— mobile application development:

0.5-1.5 years;
— “habituation” of the users: 0.5-1.5 years.

Total: 3-5 years.

Such delay is comparable with duration of the
latency period of technology diffusion for many
widespread and important technologies (Figure 1).
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It may be supposed that a subordinated situation
similar to that of mobile web takes place for
almost every new technology at early stages of its
development; therefore the proposed methodology
having potential to essentially accelerate innovations
may appear to be applicable and useful in a wide
range of emerging technologies. Improvement may
be achieved in a way of simultaneous execution of
several development and introduction phases of the
project - Figure 4.

Both classical and contemporary theories of long
economic cycles note the phenomenon of emergence
of a bunch of innovations at the beginning of the
downward phase of retreating cycle (Reati and
Toporowski, 2004; Madison, 1991; Sterman, 1985).
As it is widely recognised now that the deficit of
innovations or substantial delay of their development
is among the main causes of economy’s downslide
and crisis; and therefore proposed coordination of
innovations can help ease coming crises.

Conclusions: aspects for broadening
of the initial scope of the proposed
methodology of coordination of

innovations
Summarising the above-mentioned features
of mobile web applications development the most
affecting the coordination of innovations are as
follows:
1) a subordinated role anent to the main
infrastructure and enabling technologies,
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Table 2
Classification of promotional measures for innovations
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very limited ability of developers to influence
directly the evolution processes of technological
environment;

2) rapid evolution of the environment (enabling

technologies), crucial role of coordination
of innovations of design with those of
environment;

3) highly competitive business environment,

secrecy, lack of collaboration between involved
parties;

4) directive coordination impossible, methods of
technology forecasting have to be applied to
ensure coordination;

5) multilevel interdependent enabling technologies,
resulting in long chain of determinants of
innovations;

6) wide variety of underlying devices with very
different features, several categories of potential

users;
7) users have to get accustomed to
the particular innovative product, which causes
delays;
8) certain, often time consuming preparations

have to be carried out before the start of a new
innovative product usage.

The most extreme case and moving toward
more conventional technologies gradual easement of
conditions can be considered supposing the mobile
web application development. These considerations
substantiate a classification of innovations based
on evolution speed, interdependency level and
competition characteristics of particular area of
technology (Table 2):

1. Isolated inventions / innovations, emerging
in a relatively stable and generally well known
technological and market  environment.
A broad spectrum of policies and measures
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aimed at support of SMEs were proposed and
successfully applied to foster innovations of
this type.

Innovations dependent on other, enabling
innovations and technologies, and the pace
of development and competition both are
moderate, not prohibiting the feasibility of
cooperation and exchange of knowledge
between the companies involved in the
process — it is a situation inherent to many
conventional technologies and areas of economy
and most of the proposed until recently EC and
state level innovation policies (European...)

and promotional measures — research and
development framework programmes,
technology  parks, clusters, collaboration

networks etc. implicitly assume this type of
innovations. Approaches of Project management
may be appropriate to coordinate the efforts.
However, it has to be noted that a physical
prototyping often recommended as a measure
for acceleration of development would rather
hinder it in many cases of this type due to the
imminent danger to “freeze” the design at the
very beginning of the development inherent to
prototyping.

Innovations of previous type but with many
intermediate layers of enabling technologies —
inherentto many high tech areas. Approaches and
methods of System engineering supplemented
with procedures of coordination of innovations
discussed above can be successfully applied
here.

Innovations in highly competitive, fast evolving
areas of new high technologies at early stages
of their evolution. Fierce competition prohibits
any substantial cooperation and information
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Abstract. The article presents economic and legal conditions of ecological farming development in Poland
before and after joining the European Union. It shows both positive and negative changes consequential to
ecological production. The article highlights strong and weak sides as well as opportunities and threats resulting
from ecological farming in Poland in the next few years. The research includes the characteristics of Polish
ecological farms with consideration of territorial division of the country. It describes the dynamic changes of
number of farms as well as their level and territorial structure. The study provides size of plant production
and animal production in ecological farms. Moreover, the report characterises the system of certification and

farmland control.
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Introduction

Nowadays organic farming based on natural
methods and means of production is generally
considered as most friendly to the environment
agricultural method. It is laborious and, moreover,
it requires much knowledge both on a theoretical
and especially practical level but as a balanced
production method that avoids agricultural,
veterinary, and alimentary chemistry it yields the
products of the highest quality and in ever growing
demand.

A more developed structure was established
in 1989 - Organic Farming Producers’ Association
ECOLAND?, which one year later was accepted as a
member of the International Federation of Organic
Agricultural Methods (IFOAM). It ought to be
noticed that at end of the 1980s and the beginning
of the 1990s the idea, and thus the development
of organic farming was considered by many private
and institutional entities as unreal and marginal
economic activity. It generated little attention;
it was in fact treated with slight and disregard
(Sottysiak U., 1995). The system of certification
which was introduced in 1997 has played a very
important role in proper and safe functioning of
organic farms. Creation of certification organisation
which conducts systematic controls has led to the
establishment and maintenance of appropriately
high standards demanded for organic production.

The process of development of organic farming
in Poland has showed many similarities and at many
stages of development was concurrent with similar
processes in the Western Europe. The present
engagement of the state in providing financial

support and creating the legal framework for long
term development of organic farming gives ground
for optimism to all those who are already engaged or
about to start their involvement in organic farming
activities. Introduction of instruments of budgetary
support (Kaltoft P., 1999), such as subsidies, made
it possible for farmers to change their production
methods from conventional to organic, even if at the
beginning they are doing it with much caution.

Aim, source materials and methods of
analysis

The article attempts at presenting changes taking
place in Polish organic farming between 1990 and
2008, with a particular focus on the period following
the EU accession. Source materials for the analysis
included basic literature on the subject, reports,
papers, and expertise from GIHARS, GUS, IFOAM.
The author has used descriptive and comparative
methods. Calculations have been presented in the
form of figures and tables.

Legal regulations concerning organic

farming in Poland

Since January 1, 2009 the following new legislation
concerning organic forming has become effective:
Council Regulation No. 834/2007 of 28 June 2007 on
Organic Production and Labelling of Organic Products
and repealing THE Regulation (EEC) No. 2092/91
and THE Commission Regulation No. 889/2008 of
5 September 2008 laying down detailed rules
for the implementation of the Council
Regulation (EC) No. 834/2007 on Organic

1 The Association was registered in Poland on September 1, 1989 and was accepted as a member of IFOAM in March 1990
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*data from the Central Inspectorate of the Trading Quality of Agricultural and Edible Products - www.gijhar-s.gov.pl,
Source: Environment Protection. Information and statistical reports, Warsaw GUS, 2002-2005

Figure 1. Certified organic farms and organic farms during the period of transition from
conventional farming in the period 1990-2008

Production and Labelling of Organic Products
with Regard to Organic Production, Labelling
and Control, the Commission Regulation No.
1235/2008 of 8 December 2008 laying down detailed
rules for implementation of the Council Regulation
(EC) No 834/2007 as regards the arrangements for
imports of organic products from the third countries.
Also, a new Organic Farming Act of 25 June 2009
has been in force in Poland since 7 August 2009
(Journal of Laws No. 116, Item 975). This Act
gives better guaranties to consumers, since actions
taken by the producers at each stage of production,
preparation and distribution of organic products are
subject to control pursuant to the rules stipulated
in the Regulation (EC) 882/2004 of the European
Parliament and of the Council of 29 April 2004 on
Official Controls Performed to Ensure the Verification
of Compliance with Feed and Food Law, Animal
Health and Animal Welfare Rules.

Control and certification system in

organic forming in Poland

The Minister for Agriculture and Rural
Development authorises the certification centres to
control and issue certificates in respect of organic
farming. Moreover, he supervises the body called
Agri-Food Articles Commercial Quality Inspection,
which supervises certification centres and organic
production. Other supervisory institutions in respect
of organicagricultureinclude: Commercial Inspection
(in the scope of retail trade in the products, referred
to in Art. 1(2)(a) or (B) of Council Regulation
834/2007), Veterinary Inspection (in the scope of
products, referred to in Article 1(2)(c) of the above
mentioned Regulation), State Inspection of Plant
Protection and Seed Industry (Article 1(2)(d) of the
above mentioned Regulation), certification centres
accredited in the scope of organic farming pursuant
to the standard EN 45011 or ISO 65 Manual.

The development of organic farming

in Poland
The number of organic farms had increased in the
period 1990-2005. Yet during the years 1995-1996

there was an opposite trend due to the lack of state
financial support for organic farming and general lack
of profitability caused by high costs of production
in comparison with conventional farming methods,
especially during the time of transformation from
conventional to organic farming.

The subsidies proved to be an effective
instrument stimulating the development of organic
farming in Poland. Since the introduction of
subsidies in 1999 farmers’ interest in production
based on ecological principles has clearly increased
due to the provision of subsidies for the number
of hectares under organic cultivation in certified
farms and farms under transition fromconventional
to organic farming methods. It is worth noticing
that in 2000 the introduction of comparatively
high subsidies in terms of Polish reality had caused
an increase to 1.7 thousand organic farms in one
year. This advantageous situation encouraged more
farmers to change their production methods; yet the
budgetary difficulties (caused by growing budgetary
burden of subsidies to organic farming and financial
costs of appropriate controls) forced the necessity
of lowering the rates of subsidies. Lower rates had
not affected farmers’ resolve in any significant way.
The rates of subsidies were again increased in the
consecutive years. Thus it may be expected that the
organic farming will show dynamic growth as long
as it will be supported by economic incentives?.

In Poland the number of certified organic farms
as well as of those in the transitional period (first or
second year of transition) is continuously growing. In
2005 the total number of registered farms amounted
to 7183, i.e. twelve times more (by 6628 farms) than
in 1999, and in 2008 it exceeded 15.2 thousand.
The greatest increase of organic farms was noted
between 1999 and 2000 (864 new organic
farms - an increase by 155%). The EU accession
also encouraged the farmers to change the profiles
of their farms to organic production. The number
of new organic farms has increased by 11 446, i.e.
four times between 2004 and 2008. The figures
below show that in the period of 2004-2008 most
of organic farms were those in the transitional
period (Tables 1 and 2).

2 “Programme of Rural Development for the years 2007-2013” under Farmers Participation in Food Quality System
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Table 1
The number of certified organic farms and those during transitional period by
voivodships, between 2004 and 2008
2004 2008
Voivodships certified during certified during
organic | transitional organic | transitional
farms period Total farms period Total
Dolnoslaskie 89 108 197 456 423 879
Kujawsko-pomorskie 58 31 89 158 100 258
Lubelskie 210 183 393 963 603 1566
Lubuskie 18 48 66 235 245 480
Loédzkie 33 38 71 190 124 314
Matopolskie 231 466 697 1318 782 2100
Mazowieckie 191 243 434 987 494 1481
Opolskie 16 10 26 35 27 62
Podkarpackie 193 237 430 1119 773 1892
Podlaskie 90 117 207 616 544 1160
Pomorskie 31 35 66 223 169 392
Slaskie 27 20 47 110 66 176
Swietokrzyskie 302 245 547 892 273 1165
Warminsko-mazurskie 91 153 244 573 486 1059
Wielkopolskie 33 37 70 239 277 516
Zachodniopomorskie 70 106 176 571 825 1396
Poland total 1683 2077 3760 8685 6211 14896
Source: Central Inspectorate of the Trading Quality of Agricultural and Edible Products
Table 2
Area of certified farms and those during transitional period by
voivodships between 2004 and 2008, ha
2004 2008
certified during during certified during
Voivodships organic transitional transitional organic | transitional
farms period Year 2 | period Year 1 farms period
Dolnoslaskie 4771.9 1475.3 4184.3 16035.3 12431.2
Kujawsko-pomorskie 1221.6 211.1 497.3 3665.3 2277.3
Lubelskie 3151 778 3093.1 16986.9 9905
Lubuskie 1084.2 61 1421.7 7927.9 10278.6
toédzkie 553.4 0 941.9 2801.8 2026.7
Matopolskie 4790.1 1649.8 3549 14839.7 7815.2
Mazowieckie 3055.8 559.5 4428.6 16567.6 11174.7
Opolskie 211 257 113.6 713.1 857.6
Podkarpackie 6121.2 1419.3 7526.8 19688.5 8982
Podlaskie 2262.5 487.5 2126.8 10991.7 9418.8
Pomorskie 1137.7 297.8 739.9 5959.4 5406.6
Slaskie 205 13.2 366 2301.3 1633.2
Swietokrzyskie 3105.7 304 2465.3 7694 3146.7
Warminsko-mazurskie | 6510.1 1274.5 5013.4 16465.6 12362.3
Wielkopolskie 1618.5 378.5 3955.1 9850.3 10566.3
Zachodniopomorskie 7015.3 1081.9 7444 26243.9 27906.8
Poland total 46817.2 10248.3 47866.7 178732.2 136189

Source: Central Inspectorate of the Trading Quality of Agricultural and Edible Products
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Source: made by the author according to the Central Inspectorate of the Trading Quality of Agricultural and Edible Products

Figure 2. The structure of organic farms in terms of their sizes in 2004-2008, %

The number of certified organic farms according to their size during the period of 1999_2:;&:3;9 ’
Vears Number of certified organic farms according to their size, ha
0-5 5-10 ha | 10-20 ha | 20 -50 50 - 100 | above 100

1999 164 150 100 67 32a

2000 289 305 193 102 60a

2001 548 546 374 196 72 51
2002 567 534 449 275 91 61
2003 619 613 540 315 125 74
2004 699 962 1009 668 247 175
2005 2002 1879 1516 1017 496 272
2006 2434 2374 1939 1333 698 409
2007 1664 1736 1424 996 494 304
2008 2916 2147 1652 1130 542 298

a above 50 ha.

Source: until 2000: Central Inspectorate of State Purchasing and Processing of Agricultural Products, from 2001: Central

Inspectorate of Trading Quality of Agricultural and Edible Products

Organic farming is most popular in the
following voivodships: Matopolskie, Podkarpackie,
Lubelskie, Mazowieckie, Zachodniopomorskie, and
Swietokrzyskie. Until present the voivodships with
fewer organic farms include: Opolskie, Slaskie,
Kujawsko-Pomorskie, todzkie, Pomorskie, and
Lubuskie.

The total area of organic farms — certified and
in the transitional period - is dynamically growing.
In 2004 it amounted to 104 932 thousand ha
(a 58% increase in comparison with 2003), which
included total area of arable land amounting to
82.7 thousand ha (an increase of 60% in
comparison with the preceding year). In 2008 the
area of certified organic farms was approximately
178.7 thousand ha, and the area of those pending
certification exceeded 136.1 thousand ha. In
2004 the voivodships with the largest area under
organic cultivations were: Zachodniopomorskie
(15 541 thousand ha), Podkarpackie
(15 067 thousand ha), and Warminsko-Mazurskie
(12 798 thousand ha). Totally equalling to 41.3%
of the country area, four years later these areas
have still been dominating in Poland in terms of
the area of organic production. The size of an
average organic farm amounted to approximately
21.1 ha (in 2004 - 27.9 ha). It varied depending
on the voivodships - in Wielkopolskie and
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Zachodniopomorskie located in the North-western
Poland the average size amounted to almost
39.6 ha - 38.9 ha (in 2004 - 85 ha), while in
Swietokrzyskie it was below 9 ha (in 2004 - 11 ha).

In Poland the structure of organic farms in terms
of their size had changed in 2008 in comparison
with 2004. At the beginning the area of organic
farms amounted to 5-20 ha. Totally it accounted
for approximately 52.4%. In the subsequent years
the structure of organic farms featured small farms,
the size of which did not exceed 5 ha (increase
from 18.6% to 33.6%), and the number of large
farms (over 100 ha, but also those between 10 and
20 ha and 20-50 ha) decreased from 4.7% to 3.4%
(Figure 2, Table 3).

In the structure of plant production the
cultivations prevailing in Poland included agricultural
crops, although their share in the total is getting
progressively smaller. Until recently they were
followed by meadows and pastures. Only few percent
of organic production are orchards and vegetable
gardens.

Considering various cultivations by farms which
were already certified the greatest acreage used for
agricultural production is located in the Northern
Poland as well as in the South. Pastures and meadows
are used for organic production in the South-eastern
part of the country (Podkarpackie - Matopolskie),
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Source: Central Inspectorate of the Trading Quality of Agricultural and Edible Products

Figure 3. The number of organic processing plants in Poland between 2004 and 2008

Table 4

Agri-environmental scheme, Agri-environmental payments from Package 2
“Organic Farming” within RDP 2007-2013

Agri-environmental variant

Amount of subsidies

2.1. Agricultural crops (with certificate of conformity)

PLN 790/ha (EUR 202.4/ha)

2.2. Agricultural crops (pending certification)

PLN 840/ha (EUR 215.2/ha)

2.3. Permanent grassland (with certificate of conformity)

PLN 260/ha (EUR 66.6/ha)

2.4. Permanent grassland (pending certification)

PLN 330/ha (EUR 84.5/ha)

2.5. Vegetable crops (with certificate of conformity)

PLN 1300/ha (EUR 333/ha)

2.6. Vegetable crops (pending certification)

PLN 1550/ha (EUR 397/ha)

2.7. Herbs (with certificate of conformity)

PLN 1050/ha (EUR 269/ha)

2.8. Herbs (pending certification)

PLN 1150/ha (EUR 294.6/ha)

2.9. Horticultural crops + berries (with certificate of conformity)

PLN 1540/ha (EUR 394.5/ha)

2.10. Horticultural crops + berries (pending certification)

PLN 1800/ha (EUR 461.1/ha)

2.11. Other horticultural crops + berries (with certificate of conformity)

PLN 650/ha (EUR 166.5/ha)

2.12. Other horticultural crops + berries (pending certification)

PLN 800/ha (EUR 204.9/ha)

Source: RDP 2007-2013

where the form of farming is determined mostly by
the landscape. Orchards and berries cultivations
are located mainly in Lubelskie, Mazowieckie, and
Swietokrzyskie voivodships. The most popular
agricultural cultivations are undoubtedly cereals,
in particular rye, oat, barley, wheat and, in smaller
quantities, spelt. An equally traditionally important
crop is potatoes. The acreage occupied by all the
plantations of black and red currants is not much
greater than strawberries, oil plants, and apple
orchards.

The greatest organic plantations and vyields
of rye are located in Opolskie voivodship. The
average yield from hectare is 2.4 tons, while the
country average is 2.3 tons. The lowest average
yields are in Slaskie (0.5 ton/ha) and Wielkopolskie
(1 ton/ha). Organic wheat is mainly cultivated in
Podkarpackie. Organic barley is produced mostly in
the same voivodships, where the yields are also the
highest ones. The largest acreage of leguminous
plants for seeds was located in Lubuskie voivodship.
In Podlaskie organic farms were mainly involved
in the production of strawberries and currants.
Production of organic apples amounted to just a
little above few thousand tons and that in spite of
the fact that Poland is the major European producer
of apples.

The main three types of animal production are
milking cows, young feeder cattle, and pigs. One
should not omit the production of sheep, goats,
and rabbits. In Poland organic production levels
of animals for slaughter were as follows: pork -
1 169 thousand tons, beef - 638.8 thousand tons,
poultry - 9.1 thousand tons, mutton - 490 tons,
rabbit carcasses - 1919 units. The annual
production of eggs was at the level of approximately
190 eggs per hen, in total 8 529 million eggs. Another
valuable organic product is honey. In 2004 its
annual production amounted to 11.4 thousand kg.

Unfortunately the information concerning
subsequent years is not available in public statistics.
The increase of the number of organic farms is
accompanied, especially post-2004, by the increase
of the number of organic processing plants. It is a
positive trend, which forecasts further development
of production sector, especially in terms of increased
value added of organic products which have been
enjoying a growing demand in Poland. The biggest
share of organic processing is represented by fruit
and vegetables (approximately 25%), followed by
meat (nearly 5%), and dairy products (3%) as well
as cereals. The production of other food articles
of organic origin, such as: beverages, spices and
ready made dishes as well as sugar, chocolates,
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coffee, etc., accounted for approximately 27% of
general organic farming production in Poland.

Presently the market for organic products is one
of the most dynamically developing sectors of food
market, especially in the EU countries (Hamm U.,
2001). It may be expected that also in Poland the
growth indicator of organic products’ share of the
market will change, though it is difficult to assess
by how much since a reliable system of collecting
appropriate data assessing supply and demand
for organic products simply does not exist.

Thanks to much wider acceptance and much
more developed distribution systems the market
for organic products is undergoing a dynamic
growth in such highly developed countries as the
United States, Japan, Canada, and the EU member
states, while in other countries of the world it
is rather marginal. Organic food is purchased
mainly by affluent, young city dwellers, caring for
healthy lifestyle and having greater than average
knowledge on organic food. There is no reliable
data for Poland although according to surveys its
scope and worth is constantly rising. Local market
is absorptive and unsaturated but its growth is
hampered by the prices of organic food in comparison
with its conventionally produced equivalents (by as
much as 20-50%?%). Other unfavourable factors are
inadequate distribution channels, modest marketing
and above all rather low level of affluence of
Polish population (in 2005 an average household
expenditure for food including alcoholic beverages
and tobacco products amounted to approximately
26%, while in the EU-15% it was less than 15%).
According to the available assessments, sales
of organic products were conducted mainly by
the farmers themselves or else through scarce
wholesalers, specialised retail outlets (less than 200
in the whole territory of Poland), and supermarkets.
The level of consumption of organic food in Poland
varies (Szymanska J., 2003). It is the highest in the
central part of the country, and the lowest in the
North and South. Organic products consist mainly
of plants or products of plant origin, since they are
more available than the products of animal origin
and are more varied. One can also observe a trend
from processed to unprocessed products.

Results and discussion

Dynamic increase of the number of organic
farms as well as the area of organic crops was
noted in Poland especially when such actions were
subsidised by the state budget. Although at the
beginning, especially in the 1990s, statistic data
showed an increasing number of organic farms in
general (also those in the period of transformation
as well as the already certified ones), no increased
availability of organic food on the market
was really noted, despite increasing demand.
Following the EU accession, the funds intended
for organic farms were earmarked within the

framework of the Sectoral Operational Programme
2004-2006, and currently they originate from
Rural Development Programme 2007-2013

in the framework of the agri-environmental
scheme as well as a measure related to the
participation of farmers in food quality
schemes (the value of support amounts
to PLN 996 (EUR255.1)/year for
5 years). For example, the subsidy in the
framework of Package 2 "“Organic Farming”

amounts to (depending on a variant) between
EUR 66.6 and 461.1/ha (Table 4). The support of
this type of activities attracts the interest of farmers
and the number of farms supported exceeds
15 thousand.

Conclusions

Further increase of the area of organic crops can
be expected in Poland in the near future, which will
be facilitated by the legislation on organic farming
providing the framework for the activities of organic
farmers. The development will also be possible
thanks to the state support, the establishment of
certified quality control centre supervising products
and certified farms as well as the establishment
of organised forms of distribution and market
infrastructure for growing consumer demand for
‘natural’ products.

Poland offers a huge potential for further growth
of organic production. It offers such major assets
as, to mention just two, underused labour resources
of low cost - in comparison with the Western EU
member states, or pollution-free environment,
not yet degraded by industry. However, apart
from these assets there are also such constraints
as underdeveloped sales and distribution market,
insufficient marketing efforts in spreading the
knowledge about organic products, their importance
for health of each individual and the society as a
whole, including their economic importance.
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Abstract. “e-Agriculture” is an emerging field in the intersection of agricultural informatics, agricultural
development and entrepreneurship, referring to agricultural services, technology dissemination, and
information delivered or enhanced through the Internet and related technologies. More specifically, it involves
the conceptualisation, design, development, evaluation and application of new (innovative) ways to use the
existing or emerging information and communication technologies (ICTs). The most frequently encountered
e-Agriculture approach relates to improved information exchange and communication for the benefit of rural
communities, farm households, and the rural service providers involved in the provision of agricultural, financial
and communication services. A critical need is content development to ensure the suitability of knowledge and
information for the local client needs in rural communities and agriculture societies. The government of Poland
is involved in several activities aimed at bringing rural stakeholders into the mainstream of ICT development
and participation in the information revolution. The aim of the paper is presentation of some ICTs application
used by the Polish Agriculture Advisory System. The paper describes such issues as: the organisation of
agriculture advisory system, field activities supported by Internet, and a project of the Integrated Centre of

Farm Advisory System based on a virtual private network.
Key words: farm advisory system, ICT technologies, Polish Integrated Centre of Farm Advisory.

Introduction

Rural technology transfer in Poland is traditionally
identified with rural advisory services, the beginning
of which dates back to the 19™ century. The first
centres emerged in the West lands which were under
the influence of Prussian culture, while other centres
appeared in the South and East. Different economic
and education development levels of rural areas
in Poland are still observed as an effect of those
circumstances. Therefore, modernisation of farms
and rural areas through technology transfer has a
different character regarding regional conditions.
Generally technology transfer has been recognised as
a means leading to the improvement of technical and
economic efficiency of farms. Generally, the education
and knowledge level of farmers and rural population
in Poland is low. Transformation of the economy
and accession to the EU highlighted the needs to
improve the situation. Higher competition and rising
production quality requirements stress the necessity
of modernisation on Polish farms and improvement of
farmers’ knowledge on farm management on market
economy conditions (Florianczyk Z., 2007).

The public agricultural advisory service currently
employs over 5600 people, of which around
3950 specialists and advisers provide services to
approximately 1850 thousand holdings, thus equalling
to of 470 farmers per one adviser on average. Both
farmers and advisers believe that the system is not
well-suited to provide services for the implementation
of the Common Agriculture Policy requirements and
due to the large number of farmers per adviser, only
a limited number of producers have a proper quality
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access to the advisory services. Although the Rural
Development Programme for 2007 — 2013 prescribes
subsidies for advisory services under the FAS (up
to EUR 1500 and not more than 80% of qualified
costs), it may be expected that a large share of
small holdings will not make use of the advisory
assistance. The introduction of new information and
communication technologies in agricultural advisory
system has ensured the possibility to support farmers
with the access of advisory services. The research
aim is a presentation of the existing ICTs applications
and description of planning information solution for
the Polish Agriculture Advisory System. Research
methods such as facts methods (literature study)
and classical reasoning (deduction and analysis) are
used in the research. The main information source
was the concept for establishment of the Centre of
Farm Advisory System for Polish advisory system
and selected Internet sources, mainly reports on the
EU research projects.

Results and discussion

The national rural advisory services in Poland have
two levels: national - Central Agricultural Advisory
service (pol. Centrum Doradztwa Rolniczego - CDR)
and regional - consists of Agricultural Advisory
Centres (pol. Osrodek Doradztwa Rolniczego - ODR).
The Central Agricultural Advisory Service is located
in Brwindw (central Poland) and has three dependent
branch offices located in Krakow, Poznan, and Radom.
The unit is under the supervision of the Ministry of
Agriculture and is financed from the national budget.
The Agricultural Chambers authorities support CDR
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in the process of programming its activities. The
major tasks of the Agricultural Advisory Centres
include the improvement of the level of agricultural
incomes, enhancement of market competitiveness
of agricultural holdings, supporting rural sustainable
development and improvement of vocational
skills of farmers and other rural inhabitants. The
implementation of the Centre tasks is designed:

1) to prepare and implement the uniform policies
of the agricultural advisory centres within the
scope of their tasks;

2) to prepare and distribute training materials to
the advisory centres;

3) to elaborate the analysis and prognosis within
the scope of advisory centres;

4) to organise training courses for the advisory
centres staff;

5) to introduce training courses for agricultural
school teachers within the scope of rural
sustainable development;

6) to establish and administer the information
system and data bases for the agricultural
advisory centres;

7) to organise the training courses, presentations,
seminars, conferences, and other projects within
the scope of agricultural and rural development
and organic farming;

8) to coordinate the tasks performed by the
advisory centres within the scope of organic
farming;

Source: Rzepkowski R., 2007

9) to introduce the scientific research results into
agricultural practice.

The major tasks of the Agricultural Advisory Centre
include the improvement of agricultural income
level, enhancement of market competitiveness of
agricultural holdings, supporting rural sustainable
development, and improvement of vocational skills of
agricultural farmers and other rural inhabitants. The
Agricultural Advisory Centre cooperates closely with
the government administration institutions and local
government bodies, farmers, research organisations,
agriculture advisory centres, and other organisations
and institutions working for the benefit of the
agricultural and rural development.

The education activity of the Central Agricultural
Advisory service is done by organisation of seminars,
conferences and internet courses (standards in
rural manufacturing, farm management and rural
economy), intramural courses (methodology and
organisation of agricultural advisers’ work), training
programmes (single-entry bookkeeping, organisation
of agrotourism). The CDR, together with academic
institutions, organises continuing education
studies such as those concerned with agrotourism,
agricultural management, mechanisation and other
technologies of production. The publication of
professional catalogues, manuals and other training
materials, which are also accessible to the public
via the Internet is one of the important activities
of the CDR. Similarly, the CDR promotes advisory

Figure 1. The location of the Polish Distance Advisory Study Centres
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services by organising mass events like seminars,
fairs, open days, and by having a national extension
information system web-site. The CDR as national
unit helps other extension centres without charge
improve the efficiency and quality of their services,
especially those concerned with non-agricultural
rural business.

The second level of the national system of rural
advisory services is represented by 16 Regional (one
in each voivodship) Agricultural Advisory Centres
(ODR) located in all voivodships with 30 dependent
district branches. The ODRs are financed from
the voivodships budgets and directly take part in
the implementation of development plans of their
respective regions. The voivodships authorities,
together with the Social Board of Agricultural Advisory
services, approve the working plans of their ODR.
Representatives of Agricultural Chambers advise the
directors of advisory centres on the specific needs
for advisory and training services on the local level.
The national system of rural advice can be described
as having a hierarchical structure. It prefers transfer
of information from up to down. The roles of farmers
and their organisations are limited to advising and
giving recommendations to agricultural advisory
centre directors.

Generally, the advisory and training services
are free of charge. However, starting from 2007,
some services - namely individual advising - are to
be paid for by beneficiaries. The National system of
rural advisory services activities is supported from
the EU Structural Funds, which help improve quality
and range of services. The education and knowledge
level of farmers and rural population in Poland is
low. Transformation of the economy and accession
to the EU highlighted the needs for the improvement
of the situation. Higher competition and rising
production quality requirements stress the necessity
for modernisation on Polish farms and improvement
of farmers’ knowledge on the farm management in
market economy conditions. However, the opinion
of farmers on their own technical knowledge is
generally high so they demand more training related
to farm management and particularly concerned
with receiving support from the CAP (Florianczyk Z.,
2007).

Thanks to the accession to the EU, the level
of resources and the frequency of training have
significantly increased. The aim of the training
is to give farmers the ability to check their own
holdings for all cross compliance requirements.
Trained farmers can spread information and help
other farmers in being compliant. It is supposed
that the limit is participation of no more than 5-10%
of farmers. Trainings for farmers are organised
in each region by the state advisory centres on a
regional level (ODR). Courses are available in each
province. The training consists of a two-day long
course and one-day workshop on the farm. Totally
3 244 trainings are planned in the whole Poland
for a total of 90 161 farmers. By the end of
December 2007, totally 1982 courses were delivered
and 48 719 farmers were trained (Angilerii V.,
2008).
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The programme assumptions in the establishment
of the Distance Advisory Study Network (DASN)
appeared in 2000. The network started operation
in 2004 with its first course “Quality Standards of
Agricultural Production — Animal Production and
Plant Production” in the framework of the Phare
Programme PL0104.02 under the “National System
of Advising Agriculture” (2001 - 2004). In Poland
16 Distance Advisory Study Centres (DASC), (one
in each voivodeship) and the National Contact Point
(NCP) was established in 1 unit on the national
level (Figure 1). The tasks of DASC local services
are as follows: presenting offer of planned courses,
recruitment of participants, helping participants
in the implementation of courses and providing of
contacts, and exchange of information with the NCP.
The National Centre Point is located in Brwinéw, and
its main tasks are the following: the co-ordination
of Distance Advisory Study Network, elaboration
of education materials (courses and modules for
distance learning) and co-operation with institutions
and organisations on the national and international
level.

Each DASC and NCP are equipped with a
server and local network, 20 computers with LCD
monitors, software, video projector, colour printer,
and copier. The office in Brwindw is equipped with
Training Platform and Lotus Learning Space 5.01
software and the office in Czestochowa is equipped
with post server, and corporation portal. At present
the following training is being carried out: course
for advisors of agri-environmental, ecological
production methods - crop production, ecological
production methods - livestock production and
quality standards for the agricultural production-
livestock production. Now, the system of education is
aimed only at agricultural advisors, but in the future
it will also be aimed at farmers and rural inhabitants
(Rzepkowski R., 2007).

Since 2004, the provision of distance learning
education course has started through the Internet.
The advisor is participating on the voluntary
base, though part of the advisory service requires
graduating some specific courses and receiving
a certificate. This is a part of the project entitled
“PRACTICE-dissemination platform distance
learning for advisers of rural development based on
ICT technologies in Europe” and implemented in
the framework of the Leonardo da Vinci's partners
from Spain, Latvia, Poland, Romania, Slovakia
and Hungary. The Centre Advisory Branch in
Krakow represents Poland in the project. The
design PRACTICE concerns improving continuing
agricultural advisers, who play a crucial role
in the socio-economic development of rural
areas in Europe. Its essence is an adaptation
of the distance tool, developed in the
previous Leonardo da Vinci programme, which
will create new opportunities for training
consultants. The beneficiaries of the project are
persons involved in advising on rural development
regardless of formal employment status (advisers,
state farm advisory units, local leaders, private
consultants, etc.).
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The Integrated Centre of Farm

Advisory System

The use of information system is a precondition
for the creation of a modern Farm Advisory System.
As mentioned, the designing system primarily is a
tool, where the data are collected, processed, and
prioritised. Besides it is a communication platform
between the actual and potential users. In 2006
the implementation of the project “Development
of Integrated Agriculture Advisory System” (No.
PL 2006/018-180.04.02) has been started, which
is financed by the EU (EUR 1 000 000) and the
national budget (EUR 350 000). The purpose of the
project is a creating of a new Information System
and its integration with the National Farm Advisory
System. The system first of all shall fulfil tasks
under the law and those imposed by the Common
Agricultural Policy as well as it shall cover issues,
which are currently important for the agricultural
advisory system in Poland.

The Integrated Centre of Farm Advisory System
collects the information on:

1. in the range of livestock production:
— breed, commercial types, cross breeds;
— breeding and fattening systems;
— fertility and reproduction herd;
— animal feed;
— recognition of animal diseases and prevention;
— planning terms of covering, length of fattening

and sales.

2. in the range of crop production:
— type of crops and varieties of plants;

— kinds of recommended fertilisation;

— agro technique;

— diagnosis of diseases and pests of plants and
methods, including integrated production;

— methods set and maintenance feed and crop.
In terms of substantive data it contains a broad

information on: crop production, produce, economics
of agriculture, agricultural marketing, conservation
of plant health, fertilising, meteorology, cartography
and maps, simulation and calculation, outlets, laws
and regulations, and documentation necessary in
the conduct of agricultural holdings, and training.
It is important is to develop IT solutions in the
following subjects to support the management of
holdings: analysis of surplus production capacity,
analysis on variables in each activity, analysis
of production efficiency, analysis of fixed costs
in holdings, efficiency of capital investment and
return period, cash flows, taxes and subsidies, and
simulations undertaken in additional activities for the
diversification of agricultural income. At present it is
available to obtain some farm diagnostic software
free of charge:

— Agronom 1.0 - software used for organic and
mineral fertilising plans for basic crops in the
farm;

— NAW-2 - calculates doses of nitrogen,
phosphorus, potassium, lime, and magnesium
fertilisers (based on the chemical/physical
properties of the soil and considered agro
technology);

— DOPL-2 - software for fields rotation and crop
succession;

Source: made by the authors according to Rusiecki P. and others, 2008
Figure 2. The structure of the VPN used by Polish Integrated Centre of Farm Advisory System
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— ANAPASZ - software for analysing nutritional
value of feedstuff;

— INFOHERB - herbicides data base;

— ZALECENIATMv.1.1 - data base with information
about all recommended pesticides.

— BITFARMA 1.0 - software to support decision for
farmers. It includes the module for fertilising
crops, selecting varieties and choosing pesticides.
The system is able to record elements of agro
technology, used fertilisers and pesticides.
It calculates gross margin for each crop and
field, and also generates applications for direct
payments.

— KOSI - expert’s support system in a wide range of
services: business economics and management,
different variants of farm mechanisation and
holdings” models;

— DOPLATY - software tool for generating
applications for area payments (SAPS).

Given the range of tasks which include designing
of the information system, it is impossible to uniform
the software from one source. Therefore, it will
order the software, which then will be matched to
the needs of users, and integrated with the rest of
the system. The development and adaptation of
the system will be a long-term process, since it is
developed both horizontally and vertically. Horizontal
direction means that the system may still increase
functionally - multithreading issues of agriculture
on the preparation of relevant software on many
different issues. The implementation schedule may
depend on many factors, like organisational, financial
and technological. It is not excluded that some of
the programmes would be translated into English
and then transposed to Polish conditions. Other
programmes may be ordered from Polish companies.
Yet another group of programmes will be adjusted to
the needs of the system; however all of them shall
comply with the rest of the system.

The correct working of the whole system requires
using safe and effective solution with a range of

extensive nets, integrating the individual centres.
The most optimal possibility in the context of present
applied tools and technology seems to be initiating it
on the base network solutions - Virtual Private Net
(VPN). The project of VPN supporting the advisory
system is shown in Figure 2.

The VPN solution provides a connection of
individual, district and province Agricultural Advisory
Centres with Computer Centre, in one large and
relatively homogeneous Intranet. Many co-operating
research institutions and the Ministry of Agriculture
will be connected to the system. On the base of the
VPN solutions it is necessary to assure the basic
services used through the Internet and Intranet such
as: FTP, WWW, videoconference, Instant Messenger,
electronic mail, web log, and Group Communication
System. The data from local Agricultural Advisory
Centres will be transferred to the projected Computer
Centre, mainly in compatible formats with office
applications:

— text documents;

— spreadsheets;

— database;

— images and pictures;

— numerical maps;

— multimedia presentations;

— films, sound and animations;

— structural documents (html, xml).

The costs for running the VPN with the applied ICT
solutions include: payments to a telecommunication
operator for activities, implementation of analysis on
hardware and software solutions for local centres and
the co-operating institutions, possible purchase of new
computers by local centres as well as the purchase
and installation of a video terminal. Table 1 contains
detailed calculations on the technical infrastructure
for the information system implementation.

Besides the VPN costs there are several
other important costs of Computer Centre, like
organisational costs and costs for creating a local
computer network. Organisational costs consist of:

The calculations on preparing of the technical infrastructure for the vl
Polish Integrated Centre of Farm Advisory System
Description U(ri’nri]thLr'i\lc)e Amount (i\r:aIIDLIieN)
1. Virtual Private Network activation 2 000.00 1 2 000.00
2. Preparing of questionnaires 800.00 1 800.00
3. Analysis of hardware and software solution 30.00 390 11 700.00
4 Purchase of hardware equipment 3 000.00 100 300 000.00
5. Purchase of video terminals (workgroup) 18 000.00 18 324 000,00
6. Purchase of video terminals (single station) 6 000.00 350 2 100 000.00
7. Purchase of video projectors 3 000.00 18 54 000.00
8. Installation of video terminals (single station) 1 000.00 350 350 000.00
9. Installation of video terminals (workgroup) 2 000.00 18 36 000.00
Total 3178 500.00
Source: authors’ calculation according to Rusiecki P. and others, 2008
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maintenance and depreciation, materials and energy,
foreign service, taxes and other costs, investigation
of information needs, wage costs and derivatives
(approx. 45 employees), and investments. Generally
the estimated costs per one function of the Centre is
about PLN 600 000 gross. The annual maintenance
assessment is hindered due to the difficulty of
establishing possible service contracts on computers
(probably within (5-10%) and the decision to continue
the programme (assuming that within two years
the use of software becomes stable and there is no
redemption in the consecutive years). If the annual
costs of IT solution equal to PLN 1 709 400 then
the annual total costs of Integrated Centre of Farm
Advisory System should e close to PLN 4 050 000.

Conclusions

1.

44

Information technology is usually a modern
media for organisational solutions. Building of
a Computer Centre for Farm Advisory System
can provide a new quality in Polish agriculture.
Its creation is a final stage in the development
of integrated farm advisory system as a whole
organisation. The Computer Centre is one
of the organisations to alter the quality of
communication within the system.

The application of ICT technologies maintains
their position, and forces the match with
commonly used standards. Thus entities applying
this technology become compatible with each
other and facilitate the cooperation.

The main benefit from the development of
Integrated Centre of Farm Advisory System
(ICFAS) is to provide tools for the implementation
of additional modules for direct support of
agricultural holdings. Taking into account
the possibility of introducing new provisions
governing the functioning of agriculture by
the European Union or the Polish government,
ICFAS may become a platform for a relatively
ease start of new modules for the support of the
regulatory framework.

4.

Bib
1.

The important role of ICFAS may be to stimulate
the economic development. It may occur by
associating economic partners or facilitating the
access to the latest and efficient technologies in
the field of agriculture.
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Abstract. The paper presents the future directions of Polish Food sector in the European Union. It was
underlined that Poland’s entry into the EU resulted in an increase of agricultural incomes. According to
Eurostat data, the average income obtained from agricultural activity in Poland in 2008 (as compared with
2000) grew by 90%. Poland’s entry into the EU brought about an investment boom in agriculture and it
accelerated farm modernisation. Preferential investment credits and the EU aid funds played a huge role in the
process. Removal of trade barriers between Poland and the EU showed high price competitiveness of domestic
agricultural and food products. From the moment of the accession Poland maintained a trade surplus in
foreign trade of these products. During 2003-2007 export has soared by 230%, while import by approximately
125%. Other EU countries acquired an increasingly important role as Poland’s trade partners. Improvements
in running an agricultural activity as well as a system of direct payments granted to a hectare of land impacted

a fast increase of agricultural land prices.

Key words: agriculture, rural areas, European Union, rural policy, economic and social problems.

Introduction

In February, 2009 seventy-five per cent of the
Poles surveyed supported Poland’s membership in
the European Union (EU). Despite some slight mood
swings, acceptance of Poland’s membership in the
EU has been systematically increasing in the past
five years. The support resulted from an increasing
conviction concerning the benefits gained through
the accession. The changes observed most frequently
referred to: freedom of movement, work place and
study in other countries, improvement in the situation
of agriculture and broader benefits to the Polish
economy, better situation in the Polish labour market
as well as the role of Poland on the international
scene. Old age pensioners, sickness pensioners
and farmers demonstrated relatively the smallest
degree of enthusiasm to the EU. At the same time,
an increased number of supporters for Poland’s EU
membership were observed in the abovementioned
social groups in relation to 2004. In the past 5 years
the largest number of the EU enthusiasts has invariably
been found among managerial staff and students.
The discovered effects of Poland’s accession to the
EU vary in scale, character, and area. The largest
impact of the enlargement is particularly observed
in the sphere of economic cooperation between the
EU states, which stems from the fact that Poland
has adopted the uniform principles governing the EU
internal market. Likewise, agriculture witnessed many
significant transformations due to great advances in
European integration within the framework of the
Common Agricultural Policy. In the areas of health
care, culture and education transformations were
merely of an indirect nature, resulting from e.g.
opportunities provided by the Structural Funds in
a particular field. Thus, membership consequences
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depend on the specificity of a particular area and

ought to be assessed from such a perspective.

Poland took advantage of the opportunity that the

EU membership offered to the economic growth,

simultaneously building an economy based on

sound foundations and sensible macroeconomic
policy.

Mutual and complete market opening did not
act as a brake on the development of Polish food
industry, but it provided a strong impetus to growth.
The following phenomena are a proof of that:

1) in a 5 years period of Poland’s EU membership
export of agro-food produce rose from EUR 4.0
to 11.3 billion (2.8 times), whilst import in the
sector rose from EUR 3.6 to 9.8 billion (also
2.8 times), and a surplus increased 3.3 times
from EUR 0.4 to 1.5 billion;

2) trade exchange with the EU states grew even
faster. Food supplies from Poland to the EU-25 in
the course of 2003-2005 soared by 248%, and
transport into Poland swelled by 212%;

3) the EU membership gave a new, powerful impetus
to the exports of Polish agro-food produce into
the EU-10/12. Increase in the trade dynamics
with these countries as well as improved results
were particularly noticeable in recent years,
whereas trade with the EU-15 recorded a drop in
the dynamics and deteriorating results;

4) trade surplus in agro-food produce has
improved:

— in total from EUR 0.4 billon in 2003 to
EUR 1.5 billion in 2008,

— with the EU-25 from EUR 0.4 billion to
EUR 2.3 billion in 2008,

— with the EU-15 from EUR 0.2 billion to
EUR 0.8 billion in 2008 (during 2006-
2007 - EUR 1.5 billion),
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— with the EU-12 from EUR 0.2 billion to
EUR 1.5 billion in 2008.

Functioning within the framework of the Common
European Market has not led to flooding the Polish
market with the EU imported food - a threat
frequently occurring in pre-accession forecasts.
Foreign trade in that period became an important
factor in the development of food industry and
agriculture, because - with relatively stable domestic
demand - it was absorbing a substantial part of
national production increase. Export share of the
production sold in 2008 reached 22% in comparison
with 16.5% in 2004 and 10.5% in 2000.

Materials and methods

Statistical material from reports prepared by the
Central Agency for Agriculture Development and
Modernisation, Agriculture Economics Institute in
Warsaw and the Central Statistical Office (CSQO) were
used in the paper. The analysis focused especially on
five issues concerning:
— the economic situation of Polish agro-business;
— financial aid to the agro-food sector from the EU

budget;

— agricultural income;
— investments into and

farmsteads;
— activity diversification in rural areas.

modernisations of

Research results and discussion
Economic situation of the

agro-business after May 1, 2004

Poland’s accession to the EU did not lead to
profound changes on the level of production in such
major areas of Polish agriculture as crops, milk, and
pork. Production of root plants, potatoes and feed
crops in particular, demonstrates a strong downward
tendency. Following Poland’s accession to the EU
fruit production dropped slightly; though its current
level is approximately 15% higher than during
1998-2000. Agricultural activities which recorded a
production increase following the EU entry include
poultry sector as well as rape crops, inter alia, on
account of an increasing demand for bio-fuels.

After Poland’s accession to the EU, global
agriculture  production in permanent prices
amounted to approximately EUR 58.5 billion and it
was by 2.5% higher on average than in 2001-2003.
Following the EU accession animal production grew
by 6.9%, while plant production fell by 1.1%. Plant
production was characterised by a faster rate of
increase in end and commodity production than in
global production, which means that external use,
both for production and consumption purposes,
decreases, while marketability of production
increases.

A drop in food consumption occurred only in
the first year of Poland’s EU membership, and it
resulted mainly from a substantial rise in food and
non-alcoholic drink prices. The decrease in food
consumption stopped in 2005, and since 2006 a
renewed demand growth for agro-food products was
recorded in most markets.

Polish
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Significant income changes in Polish farmsteads
took place in the period of 2003-2008. Once Poland
acquired the status of a European Union member
state in 2004, income of Polish farmers’ has grown
decidedly. Income obtained from farms during
the pre-accession period rose over twofold per
person employed full time (working a minimum of
2200 hours on a farm during a year). These were
the subsidies that farmers received through
off-market channels which impacted so positively
on the income situation. In 2003 the subsidies
constituted a 9.4% share in income generation, in
the subsequent year the share rose to 39%. The
largest share of subsidies in income generation was
recorded in 2006, when subsides were of higher
significance in income generation than production
activity. Following the accession relative farmers’
profitability improved in comparison with that of
other professional groups. Although an average
farmer’s income calculated per person employed full
time constituted 24.2% of the average net salary
in the national economy in the period prior to the
accession, then during the first year of Poland’s
membership the ratio grew over twofold, reaching
the level of 56.2%. In subsequent years the
relations oscillated from 43.3% in 2005 to 57.5% in
2007 - during a very good year for agriculture.

According to the estimates conducted with
the Economic calculations for Agriculture, the
value of Polish agricultural production (calculated
according to the market prices) during 2004-2008
grew by over 18.7%, and the value of subsidies by
38.5%. Simultaneously, the value of intermediate
consumption rose by 28.1%. Consequently, income
per person employed full time in agriculture at the
time decreased by 2.2%, while the average net
salary in the national economy grew by 27.3%.
Forecast assumptions and results on farmers’
income, prepared by the European Commission for
the period from 2005 to 2014, need to be quoted
here. The forecast indicated that real income
calculated per person in full employment is to rise
by 32.2% in the 10 countries which joined the
European Union in 2004, on condition that
employment is reduced during that time (measured
in the number of persons in full employment) in
agriculture by 21.8%. To achieve such growth,
employment in agricultural sector would need to fall
by an average of 2.4% annually.

Following Poland’s accession to the EU, we
witnessed production boom in food industry. The
value of food industry production sold has been
growing at a rate of 6-7% annually since 2003. This
boom is based on solid foundation, as:

— income increase is the driver for the development
of domestic food and beverages market;

— food industry companies produce more for
export, which is demonstrated in increasing
share of export in sales.

The impact of these two growth factors of food
industry production varied at particular phases of
integration of Poland’s economy into that of the
European Union. A production boom during the
period directly prior to Poland’s accession into the
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Source: authors’ calculations according to the SCO data

Figure 1. Price indices of agricultural, food produce and inflation rates
in the period of 2004-2008 (previous year=100)

Table 1
Selected data on salary and subsidies in the farm sector in Poland during 2003-2008
Item . Years
Unit

2003 2004 2005 2006 2007 2008
Average net remuneration inthe | o, | 17675 | 18325 | 19060 | 19840 | 21570 | 23 330
national economy
Income calculated per person PLN | 4259 | 10200 | 8252 | 9984 | 12411 | 10062
employed full time
Income to average salary ratio % 24.2 56.2 43.3 50.3 57.5 43.1
Subsidies per person employed | o 402 4009 | 3882 | 5198 | 5352 | 5019
full time
Share of subsidies in income % 9.4 39.0 47.0 52.1 43.1 49.9

Source: calculation of Z. Florianczyk and L. Goraj according to the macroeconomic calculations for agriculture -

EAA and CSO data

Community was caused mostly by fears of inflation,
which led to an increased domestic demand in late
2003 and the first months of 2004. At that time the
economy recorded some increase in exports of agro-
food products. Whereas price growth during the first
months of 2004 caused domestic demand to fall, with
simultaneous quick growth in export dynamics.

Nevertheless, this weakened domestic demand
was only transitory, as under the influence of Poland’s
increased economic growth population remuneration
increased and another domestic market boom
occurred from the mid-2005.

The phenomenon was particularly noticeable in
2007. At the same time, high rate of increased agro-
food exports persisted, which indeed demonstrates
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some downward tendencies (from nearly 30% in
2004-2006 to 18% in 2007), but it remains high.
Since the mid-2005 food processing started to
develop on solid grounds, creating both permanent
rise in domestic and export demand. With growth
rate, food industry production rate in 2003-2004 and
early-2005 oscillating significantly, from the mid-
2005 onwards the growth rate of the sector stabilised
at a high level (approximately 6% annually). In 2008
the growth rate in food industry slowed down to 3%
annually. Growth slowdown in this industry branch
was being recorded especially since May, 2008.
After the EU accession — similarly to the previous
years — secondary processing, that is multi-
component product manufacture, highly processed
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Table 2

Public funds, co-financing “rural” programmes during 2004-2008 (estimates; public national and
the EU funds paid to beneficiaries in million PLN)

Programme name Funds paid (million PLN)
Rural Areas Development Programme 2004-2006 2 000
SOP “Restructuring and Modernisation of Food Sector

and Rural Areas Development” 2004-2006 14 000
Rural Areas Development Programme 2007-2013 6 000
Total 26 000

Source: authors’ research

product manufacture, recorded the highest growth

rate. During 2003-2008 the production value of this

type of processing (in permanent prices) rose by
approximately 36%, while production growth rate
only amounted to 2% per annum.

Following the EU accession financial ratios
improved dramatically in the entire food sector. In the
course of 2004-2007 (in comparison with 2003):

— net profitability rose twofold to approximately
4%, while ROE! two and half times to
approximately 12-13%, to the level over twice
as high as NBP’s basic interest rate;

— profitability ratios grew only slightly: gross profit
margin (from 2.5-3.0 to 4.5-5%), cash revenues
(from approximately 5 to 7%), and operating
margin (from 8.5 to 9.5%);

— burdens of financial costs levied on revenue
decreased (from 2.3% to 1.2-1.3%) and so did
income tax on profit from 40% to approximately
20% (main sources of improved net
profitability ratios).

— As a result of a significant improvement of
profitability in the years past, the following
growth rate was achieved:

— four times for the net profit amount - from PLN
1.6 billion in 2003 to PLN 6.5 billion in 2007;

— equity - respectively from PLN 30.1 billion to
PLN 44.8 billion (by 59%), including own active
assets from PLN 5.1 billion to PLN 10.8 billion.

The above made financing of enlarged (by
41%) investment expenditure possible along with
stabilisation of relative long-term debt, whose value
increased similarly to equity.

After Poland’s accession to the EU and during the
following years no changes in entities structure took
place in the food sector. There were also no mass
bankruptcies (of domestic companies). The economy
did not record any increased number of mergers,
takeovers or consolidations of entire sectors.
However, the number of industrial companies, mostly
small and micro-companies fell slightly.

Financial support of agro-food sector from
the EU budget

The years directly preceding Poland’s membership
as well as the first five years of it are a period during
which agriculture and rural regions were receiving

1 ROE - en. Return on Equity
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financial support from the EU budget. During 2004-
2008 funds for the development of agriculture and
rural regions came from four programmes of many
years: a pre-accession SAPARD programme (although
the implementation process of SAPARD ended in
early-2004, but on account of the principle of n+2,
under which projects can be carried out and settled
during the year of joining the programme and two
subsequent years, a significant amount of SAPARD
funds was directed to rural regions already in the
course of Poland’s membership), Rural Areas
Development Programme for 2004-2006, Sector
Operational Programme “Restructuring and
Modernisation of Food Sector and Rural Areas
Development” (financial settlement of both
programmes was concluded on December 31, 2008)
as well as Rural Areas Development Programme
for 2007-2013. The total amount of public funds,
both national as well as the EU funds, which
were distributed to rural regions during Poland’s
membership via these programmes can be estimated
at PLN 26 billion, that is over PLN 5 billion annually.

Of all the programs listed in Table 2 only
SAPARD featured a clear character of an
investment programme, supporting above all
infrastructure investments (roads, water mains,
drainage system), modernisation of some food
industry sectors, adjustment to the EU standards,
modernisation of farmsteads (chiefly, purchase of
farming machinery and tractors). The remaining
programmes, carried out entirely in the course of
Poland’s membership, were of mixed nature. Apart
from supporting investments in numerous branches
of agro-food industry and further modernisation of
farms, both in the period of 2004-2006 and during
2007-2013, substantial funds were allocated to
the programmes supporting incomes (subsidising
regions with unfavourable conditions) as well as
social programmes (structural sickness pensions),
and environment protection programmes.

Agricultural income

Poland’s accession to the EU resulted in an
increase of agricultural incomes. According to
Eurostat data, the average income obtained from
agricultural activity in Poland in 2008 (as compared
with 2000) grew by 90%. However, in comparison
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with 2007, there was a drop in Polish farmers’
incomes by nearly 16%, which was caused by the
supply-demand situation on agricultural markets.
Only Latvia and Estonia recorded higher fall in
incomes from among the new member states. Yet,
in those countries income growth during 2000-2008
was decidedly higher and it oscillated between 186%
(Latvia) and 155% (Estonia).

The volume of agricultural produce sold (less costs
incurred) is not the only factor influencing agricultural
incomes. Money transfers played a significant role,
too. Thanks to Poland’s participation in the EU and
covering the sector with CAP and structural policy
mechanisms, the scale of financial flows for the
benefit of agriculture rose dramatically. In the entire
period of 2004-2008 Poland’s agriculture received
EUR 10 387.321 million only in direct payments
(jointly from the EU and national budgets). Despite
the fact that the amounts of direct payments are
gradually increasing in Poland and they are going to
reach the level of direct payments received in the
EU-15 only in 2013, their impact on agricultural
incomes is significant. In 2008 forty-two per cent of
farmers’ income came from the payments, while a
few years before, prior to Poland’s accession to the
EU, the share of payments from public funds did not
exceed 10%.

Nevertheless, income growth in the sector does
not mean that each farm experienced positive effects
of the accession to an equal degree. Relatively the
highest rise in incomes was observed in very small
farmsteads. However, despite the support received
from the CAP, a definite majority of farms was not
and will not be able in the future to turn into entities
which can ensure the level of income guaranteeing
the standard of living to a farmer’s family similar to
that achieved outside an agricultural sector (parity
of consumption level) and funds for farm growth.
Only farms larger than 35 hectares (approximately
76 thousand) can be deemed to have a potential,
guaranteeing both proper standard of living to a
family and investment opportunities.

Investments and modernisation of

farmsteads

Poland’s joining the EU brought about an
investment boom in agriculture and it accelerated
farm modernization. Preferential investment credits
and the EU aid funds played a huge role in the
process.

The obligation to adapt to sanitary, hygienic
and veterinary requirements with simultaneous
access to funds constituted a powerful investment
impulse. Bringing dairy farms to the EU quality
standards posed a substantial challenge. In the
mid-2003 barely 4% of farms supplying milk to
dairies fulfilled the conditions of production and
milk quality standards in force in the EU. Investments
into modernisation of cow-houses, construction
of rooms for milk storage, installation of modern
systems of ventilation, lightning or cow milking
were necessary. Therefore milk farms were granted
a transitory period (until the end of 2006) to bring
their milk up to the quality standard required.
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Before Poland’s accession to the EU, the
standards of environment protection and animal
well-being imposed on Polish farms rose substantial
doubts among farmers. There were fears that costs
of adjustment, estimated at EUR 1708 million, would
be too high and would cause many farms to go
bankrupt. Animal production farms, which, inter alia,
needed to build devices for manure and liquid organic
waste storage, required the highest pro-environment
investments. It was estimated that the cost of
adjustments per one farmstead could even reach
PLN 17 thousand. Egg producing farms also needed
to carry out suitable adjustments. Consequently,
during the accession negotiations they were
granted a transitory period (until December 31,
2009) for the modernisation or exchange of cages
in which layer hens were kept, thanks to which the
investment process could have been spread over a
period of several years.

In a situation of low agriculture profitability the
support from public fund was needed to conduct
modernisation changes. Investment activities aimed
at adjustment to the EU standards could already be
carried out prior to the accessions itself, particularly
thanks to the support received under the SAPARD
programme. However, farmers showed moderate
interest in the aid provided. As a result, only a limited
number of animal breeding agricultural farms took
advantage of the aid scheme. Most of the funds were
spent on modernisation of machine park.

Following Poland’s accession to the EU, funds for
the adjustment to the EU standards were available
under the Rural Areas Development Programme
(RADP) 2004-2006. Aid could have been obtained
for, inter alia, equipping farms with devices for
manure storage, the investments necessary at milk
farms and chicken farms. Farmers demonstrated
fairly high degree of interest in that activity.
In total, nearly EUR 631 million of public funds
was spent on bringing farms up to the EU
standards, from which 70.8 thousand farmers
benefited. Under SOP Agriculture in 2004-2006
nearly 27 thousand farmers obtained direct aid to
investments carried out at agricultural farms.

It was expected that direct payments would
become one of the instruments which would
stimulate the investment process in Poland after its
entry into the EU. Although their influence on the
improvement of farmers’ income is unquestionable,
it is still not known to what purpose were these funds
mostly spent. Sub-studies indicate that a significant
part of payments was allocated to expenditure
relative to on-going agricultural production.

During 2004-007 investment outlays in
agriculture grew by nearly 70%. Investments of
farms on buildings rose from PLN 844 million to
PLN 1430 million at that time. Making the funds
available stimulated a demand for farming machines.
In 2007 tractor deliveries soared by nearly 70% in
relation to 2007, sales of cultivators rose as well
(550%), combine harvesters (20%), potato planters
(78%). Modernisation activities resulted in, inter
alia, concentration of stock-breeding in modern
farms, the share of high standard milk grew. Yet, on
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the contrary, some farms, especially smaller ones,
gave up production. From the season of 2004/2005
to 2008/2009 the number of milk suppliers fell from
355 thousand to 195 thousand. Nevertheless, it did
not affect the total volume of milk production in
Poland due to the growth of livestock population and
improvement of cows’ lactation yield.

Activity diversification in rural areas

During the period of transformation in the early
1990s the conditions of carrying out agricultural
production in Poland deteriorated markedly.
Restriction of state interventionism led to a dramatic
drop in real prices for agricultural produce, and
produce sales ensued with decreasing domestic
demand difficulties. Unfavourable agrarian structure
(dominance of small farms) limited the possibilities
of improving agricultural production efficiency.
Finding alternative employment would be a solution
out of the situation. However, opportunities of
earning a living outside of farming decreased
dramatically at the same time as due to general
economic conditions. Unemployment was growing;
whereas farms fulfilled a role of a social buffer. It
is estimated that unemployment (overt and hidden
unemployment jointly) affected over 2 million people
in the countryside.

The question of surplus labour force and
unemployment in the countryside was one of the
main problems occurring in the rural areas. Poland’s
entry into the EU seemed to offer a chance of
improving the situation of countryside residents
in the labour market. Thanks to pre-accession
aid, and in particular the funds available under
the SAPARD programme, Polish countryside was
given a powerful impulse for developing all forms of
entrepreneurship. During the entire period of the
program operation PLN 45 million was spent on
creation of additional income in the countryside.
The activities which received support included, inter
alia, services for farms, building and installation
works and services, tourist and transport
services. A majority of the projects carried out
aimed at developing agri-tourism activities.
Under the activity targeted at entrepreneurs,
2620 projects were implemented with the total
amount of PLN 220 million, aimed at creation of
additional job places.

Poland’s economic growth after its accession to
the EU had a positive impact on the labour market
and it created new places of work in all Poland.
Some residents of rural areas found employment
in cities or emigrated to other countries. Approach
to the agricultural policy changed, taking into
account the issue of multi-functional development
of rural areas to a greater degree. The implemented
instruments of the EU structural policy provided
additional support to income diversification in rural
areas. SOP Agriculture had a budget exceeding
PLN 300 million to back up the development of
alternative sources of income in the countryside,
out of which 90% was spent. The Integrated
Regional Operational Programme (IROP) created
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opportunities for professional reorientation of the
people abandoning agriculture or for support to
micro-businesses. In the Rural Areas Development
Program for 2007-2013 (RADP) EUR 1.37 billion is
to be allocated for rural economy diversification in
that entire period.

Poland’s joining the EU accelerated the process
of reducing the agrarian character of the Polish
countryside and improving its situation in the
labour market. During 2003-2007 registered
unemployment in rural areas fell by over one third,
a percentage of people employed in farming during
that time dropped from 18.3% to 15%. In 2007
those working outside of farming in the countryside
found employment in industrial processing (31.9%),
commerce and repairs (17.1%) as well as the
building sector (9.9%).

Although the funds from the EU budget have
undoubtedly influenced the pace of the process and
enabled the development of alternative sources of
income, it is difficult to estimate the efficiency of all
the supported projects. Still, the actions targeted at
the countryside have not always been well-aimed or
carried out in a manner that suited the needs. Low
interest demonstrated by farmers in using individual
consultancy services on choosing a new occupation
or subsidising work places, where farmers would be
employed, serves as a good example. At present the
policy of rural areas development is implemented in
Poland under the RADP 2007-2013. Yet, allocation
of funds to particular activities indicates that the
concept of a multi-functional development of the
countryside has not gained wide support in Poland.
A majority of funds have been allocated to activities
related exclusively to agricultural production.
This shows that the countryside policy maintains
its traditional character and there is a need for a
change in the approach to the idea of a sustainable
growth of rural areas not so much on a strategic,
but rather on implementation level.

Conclusions

1. Poland’s accession to the European Union
served as a boost to changes in rural areas.
Instruments of the Common Agricultural Policy
had a positive impact on the profitability of
agricultural production and improved farmers’
financial situation. In 2008 THE average
income of a person employed in farming in
Poland was by 90% higher than the level
obtained in 2000. Income growth in the sector
does not, however, mean that every farm
experienced positive effects of the accession
to an equal degree. Although very small farms
recorded relatively higher income growth, their
level still continues to deviate decidedly from
the average income earned in cities and does
not ensure means for investments into the
farm development. Implementation of rural
areas development policy accelerated the
process of agricultural sector modernisation
and diversification of sources of income in the
countryside.
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The accession changed the supply and demand
conditions in individual agricultural markets.
Global agricultural production in 2007 was by
46% higher than in 2000. Gross value added
of agricultural production rose by nearly
PLN 10  billion in that period (from
PLN 17.7 billion to PLN 27.2 billion).
Improvements in running an agricultural activity
as well as a system of direct payments granted
to a hectare of land impacted a fast increase
of agricultural land prices. In 2008 the price
of one hectare of arable land traded between
farmers grew by 140% in relation to the price
recorded in 2003, whereas the price of one
hectare of arable land sold by the Agricultural
Real Estate Agency rose by 230% in the same
period. Nevertheless, the fears, prevailing prior
to the accession, of foreigners buying up land
did not come true. Interest in purchase of farm
land and forested land as well as the so-called
second homes, did not rise significantly.
Removal of trade barriers between Poland and
the EU showed high price competitiveness
of domestic agricultural and food products.
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Abstract. The article deals with an issue of the choice of a tractor aggregate depending on the amount
of the performed work, considering possible losses of the yield due to the deferred completion of work, in
terms deviating from the optimum value, and applying the method of economic-mathematical simulation. The
research results based on the data calculation show that deferred completion of the work and yield losses
can be prevented by using highly-efficient aggregates. Limitations were shown on an efficient use of some
ploughing and sowing tractor aggregates.

This method allows a motivated choice of an economically most efficient tractor aggregate depending on
the amount of the performed work; provision of a producer of agricultural products with information on the
allowed deviation of the aggregate indices from their optimum value, which do not affect the costs essentially
as well as the costs connected with the prime cost of the product and the efficiency of capital investments.
Solver, a superstructure of the MS Excel, was used for the calculation of the mathematical model solving it as
a task of optimising non-linear programming. The choice of ploughing and sowing tractor aggregates is given

as an example.

Key words: amount of work, specific costs, tractor aggregate, economic-mathematical simulation.

Introduction

The development and competitive capacity of
agricultural production depends in many ways on
how justified is each producer’s attitude towards the
technical provision of his production unit.

Application of economic-mathematical methods
for the formation of technical provision of production
processes allows making a justified choice of
technical means and carrying out their improvement;
thus simultaneously raising technical-economic
indices and the level of agricultural production as
well as opening of new non-traditional ways for the
solution of production tasks by applying information
technologies.

Materials and methods

The research aim is to develop a model for the
choice of a tractor aggregate depending on the
amount of the performed work, considering possible
yield losses due to the deferred completion of work,
in terms deviating from the optimum value, and
applying economic-mathematical methods. The
offered model will allow to provide information to a
producer of agricultural products how to choose the
optimum variant of a tractor aggregate depending
on the amount of the performed work, considering
the requirements and conditions of his farm while
modifying and adapting the new technologies for the
cultivation of agricultural crops.

The following methods were used to solve the
advanced aim: economic-mathematical models,
and the method of parametric optimisation of
functional dependencies reflecting the character
of the investigated process [1, 2, 3, 4] as well as
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theoretical foundations of completing machine and
tractor aggregates were used to find out functional
dependencies.

Results and discussion

The authors will discuss the proposed method for
the choice of a tractor aggregate depending on the
amount of the performed work using an example when
it is necessary to perform the operations of ploughing
and sowing. It can be done using the aggregates
presented in Table 1. The data on aggregates
were obtained from the company “Armuss” which
distributes agricultural machines. It is necessary
to establish the efficiency of each aggregate,
simultaneously considering possible yield losses due
to the deferred optimum terms for the completion
of the work. If the completion of ploughing deviates
from the optimum terms, then the yield losses
make - 0.0005 per unit of time (24 hours), in the
case of sowing - 0.005. The values of these
coefficients for the vyield losses are obtained
from the data in publications [5, 6, 7].

Input data: technological speed of aggregates —
8 km/h; depreciation deductions - 0.17; annual
loading of the tractor — 1200 h; expected yield —
5 t/ha; price of grain — 75 LVL/t; hourly rate —
1.34 LVL; price of fuel - 0.57 LVL/kg; length of the
working day - 10 h (time of the work of the aggregate

during the day).

The following mathematical model for the choice
of a tractor aggregate by the criterion of the reduced
costs is applied, since it evaluates the possible
yield losses and considers the time factor for the
performance of the operations:
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Table 1
Type of Configuration of the aggregate Price, LVL Working Fuel con-
. width of the sumption,
operation ka/h
Tractor Machine Tractor Machine | @dgregate, m g/ha
1. Ploughing | McCormick Kverneland EM
MTX145 100 46700 12940 1.6 15
4 bodies
2. Ploughing | McCormick Kverneland EM
XTX145 100 48400 14830 2.0 16.5
5 bodies
1. Sowing McCormick Kverneland
MC115 Accord 30100 19200 3.0 6
M-drill
2. Sowing McCormick Kverneland
XTX145 Accord 48400 25500 4.0 8.5
M-drill
The values of specific reduced costs of the
ploughing aggregates Al and A2 are equal (Z,=Z,),
where when the amount of the performed work is 900 ha.
Z — the reduced costs, It is a limit for an equally economically efficient
T — the vector of technical parameters use of these two ploughing aggregates. The specific

{B, V, Q} (working width of the
agricultural machine, technological
speed of the aggregate, fuel
consumption).

P — the vector of price indices {C_ p,C,
CQ, a, Cu} (price of the tractor, ratio
of the particular operation in total
annual amount of work, price of the
agricultural machine, price of fuel,
hourly rate for the work, price of the
yield due to the possible losses).

In this case the deductions for technical
repairs and maintenance are independent,
they are considered in proportion with the
performed work.

This model for the choice of a tractor aggregate
has a feature that distinguishes it from other
aggregates [3; 4] - the functional dependencies
included into the price indicators cover the possible
yield losses during the choice. It is important,
since this indicator allows establishing a limit
for the efficient use of an aggregate. Solver,
a superstructure of the MS Excel, was used to
calculate the mathematical model solving it as a
task of optimising non-linear programming.

At the beginning the authors show variations
in the specific reduced costs of the ploughing
aggregates depending on the amount of the
performed work; here the possible yield losses
are not considered due to the deferred optimum
terms for completion of the work (Figure 1).

The curves presented in Figure 1 on the
variations in the specific reduced costs of the
ploughing aggregates depending on the amount of
the performed work show that their value diminishes
with the increase of the amount of the performed
work, and they have a parabolic appearance.
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reduced costs of these ploughing aggregates
are equal after the performance of this amount
of work. After that the amount of the performed
work increases and the ploughing aggregate A2
becomes more efficient (Z,> Z,).

Figure 2 shows variations in the specific reduced
costs of the ploughing aggregates depending on the
amount of the performed work and considering the
possible yield losses.

The calculation was done using a mathematical
model for the choice of a tractor aggregate discussed
in the articles [3, 4] with a distinction that it comprises
a variable of the possible yield losses.

It is evident from the graph in Figure 2
that each aggregate has an optimum value
of the specific reduced costs (Zopt) depending
on the amount of the performed work - S and
the number of days spent to perform a particular
amount of work - D.

Thus, the optimum value of the specific reduced
costs for the aggregate Al is 22.19 LVL/ha (including
the costs of the possible yield losses), the amount of
the performed work is 349 ha, the number of days
spent to perform the particular amount of work is
27.3 days. The following figures are obtained for
the aggregate A2: Zopt - 22.1 LVL/ha.; S - 425 ha;
and D - 26.5 days. The point K,,_,, is the limit of
equal economic efficiency of these two ploughing
aggregates where the amounts of the performed
work and the specific reduced costs of the ploughing
aggregates Al and A2 are S,= S, and Z, = Z ,
before the point K,, ,, (from the beginning of the
coordinates) the ploughing aggregate Al is more
efficient in contrast to A2 since (Z, < Z,). After the
point K,  ,, the ploughing aggregate A2 is more
efficient in contrast to Al (Z,> Z, ).

Besides, when the specific reduced costs were
determined for the ploughing aggregates Al
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Figure 1. Variations in the specific reduced costs of the ploughing aggregates depending on the
amount of the performed work

Figure 2. Variations in the specific reduced costs of the ploughing aggregates depending on the
amount of the performed work and the possible yield losses

and A2 without considering the possible vyield
losses due to the deferred optimum terms for
completion of the work (Figure 1), the values
of the specific reduced costs of the ploughing
aggregates Al and A2 were equal for 900 ha,
but when the costs due to the considered possible
yield losses (Figure 2), they corresponded
to 400 ha. We see that the limit of the equal
economic efficiency from the use of these two
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almost
have

diminished
reduced costs

ploughing aggregates has
twice, while the specific
increased by 48%.

It is also evident from the graphs in Figures 1
and 2 that, in case the specific reduced costs are
determined without taking into account the possible
yield losses due to the deferred optimum terms for
completion of the work, the cost of the aggregate
Al is 17.94 LVL/ha when the amount of the
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Figure 3. Determination of the length of the performed work for the discussed ploughing
aggregates and the costs of the possible yield losses depending on the amount of
the performed work

performed work equals to 300 ha; if the costs
of the possible yield losses are considered, the
cost of the aggregate Al is 22.19 LVL/ha when
the amount of the performed work equals to
349.5 ha. For the aggregates A2, the costs
without taking into account the possible yield
losses are 19.32 LVL/ha when the amount of the
performed work equals to 300 ha; if the costs of the
possible yield losses are considered, the costs are
26.5 LVL/ha and the amount of the performed
work equals to 425 ha. The limit of the economic
efficiency from the use of these aggregates, changes
depending on the amount of the performed work
and considering the possible yield losses.

Figure 3 reflects variations in the length of the
performed work and the costs arising from the
possible yield losses for the discussed ploughing
aggregates depending on the amount of the
performed work.

By means of the graph presented in Figure 3
it is possible to determine the number of working
days and the possible yield losses depending on
the amount of the performed work. The order of
determination is shown by arrows in the example
for the aggregates A1 and A2 and the amount of
the performed work S is 425 ha. For the aggregate
Al the number of working days and the possible
yield losses are higher than for the aggregate A2,
the amount of the performed work remaining the
same but the total costs of the aggregate Al being
higher than for A2 (Figure 2).

The data indicate that a part of the costs due
to the possible yield losses arising from deferred
terms of the accomplished work are considerably
lower for the highly efficient aggregates (Figure 3).

Figure 4 demonstrates variations in the
specific reduced costs of the sowing aggregates
depending on the amount of the performed work,
and considering the costs of the possible yield
losses.

It is evident from the graph presented in
Figure 4 that each aggregate has its limit of
efficient usage. Thus, for the aggregate Al itis S -
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203.6 ha, the optimum value of the specific reduced
costs Zopt - 36 LVL/ha, the number of working days
spent to perform the particular amount of work -
8.3 days. For the aggregate A2: S - 250.3 ha;
Zopt - 37 LVL/ha.; and D - 7.8 days. Point K is
the limit of equal economic efficiency of these two
sowing aggregates, where the amounts of the
performed work and the specific reduced costs (S, =
S, and Z, = Z,) of the sowing aggregates Al and
A2 are equal. Before the point K (from the beginning
of the coordinates) the sowing aggregate Al is more
efficient in contrast to A2 (Z, < Z,). After the point
K the sowing aggregate A2 is more efficient than
A2 (z,>2Z).

If the curves of the reduced costs of the
aggregates do not cross, then the aggregate with
the lesser value of the specific reduced costs for
the entire range of the performed work will be
economically more efficient.

The data analysis indicates that for the choice
of optimal aggregates it is necessary to take into
account the factor of time when a definite amount
of work is performed and the yield losses arising
from the deferred optimum agrotechnical terms of
the accomplished work.

In the example of the choice of an aggregate the
value of a coefficient of the yield losses arising from
deferred terms of sowing is considerably higher
than of ploughing, besides, as shown in Figure 4,
the curves which reflect the value of the specific
reduced costs have a more expressed character of
their variability. In ploughing (Figure 2), variations
in the variable costs of the discussed aggregates
proceed at a lesser speed than their optimum
values.

Conclusions

The proposed economic-mathematical model for
the choice of tractor aggregates allow to consider the
possible yield losses due to the deferred completion
of the work and prove the economic expediency of
their timely execution.
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Figure 4. Variations in the specific reduced costs of the sowing aggregates depending on the
amount of the performed work and the costs of the possible yield losses

The data analysis indicates that less possible Conference “Economic Science for Rural
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Kopsavilkums
Raksta pamata ir pétijums par traktora agregata izvéli atkariba no izpildama darba apjoma un iesp&jamiem
razas zudumiem sakara ar darbu izpildes terminu nobidém no optimalajiem terminiem, pielietojot
ekonomiski-matematisko modeléSanas metodi. Péc pétijuma datu rezultatiem konstatéts: lai novérstu
darbu izpildes terminu pagarindjumu un razas zudumu lietderigi efektivak izmantot augstrazigakus
agregatus, nemot véra ari atseviSku augsnes apstrades un s&jas traktoru agregatu izmantoSanas
efektivitates robezu.
Pielietojama metode Jauj izvéleéties ekonomiski efektivako traktoru agregatu atkariba no izpildamo
darbu apjoma, ievértéjot razas zudumus darbu izpildes optimalo terminu neievérosana dél.
Matematiska modela aprékinam izmantota programma MS Excel Solver, risinot to ka nelinearas
programmeésanas optimizacijas uzdevumu. K& piemérs pétita augsnes apstrades un s&jas traktoru
agregatu izvéle.
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Sallija Cerina, Mg.oec., research assistant, Research Institute of Biotechnology and
Veterinary Medicine “Sigra” of Latvia University of Agriculture
Irina Pilvere, Dr.oec., professor, Faculty of Economics, Latvia University of Agriculture

Abstract. Innovative composition of broiler chicken meat, in comparison with commercial mass production,
contains higher levels of omega-6 and omega-3 fatty acids and carotenoids complex which positively
influence human health and prevent risk factors causing different diseases. The research aim was to evaluate
the possibility to obtain broiler chicken meat of innovative composition, and to evaluate the expenses of
production in bioeconomic aspects by using feed that contains an increased amount of omega-6 and omega-3
fatty acids and additives of carotenoids. Feeding trial was carried with cross ROSS 308 broiler chicken in
the age from 1 to 42 days (n=300). It was concluded that the best combination in broiler chicken feed for
producing innovative composition meat was 1% flax seed oil, 1% rapeseed oil, and 2% soya bean oil and
0.1% additives of carotenoids complex. Using the mentioned oil and antioxidant composition the obtained
broiler chicken meat contained the amount of omega-6 fatty acids of 27.4%, omega-3 fatty acids- 8.3% and
carotenoids - 0.86 mg kg, it is by 3.9%, 3.2% and 0.24 mg kg higher in comparison with commercial mass
productions. Poultry organism metabolic processes are essential factors determining the levels of fatty acids
and carotenoids in meat, therefore it is impossible to evaluate and calculate these physiological processes in
organisms economically.

In trial the expenses of feed consumption per 1000 broiler chicken breeding were by 1.7% higher than
commercial feed, while broiler chicken productivity was 7.9% higher, since the total income from sales of
1000 broiler chicken breeding amounted to LVL 293.47 or it was 15% higher than selling commercial mass
production.

Key words: broiler chicken, vegetable oil, fatty acids, antioxidant, expenses.

are more or less subjected to oxidation processes.
Free radicles, which are neutralised by antioxidants,
carotenoids, selenium, vitamin E etc. originate due to
the oxidation process of fatty acids. Hence, producing
fatty acid-rich products, the content of antioxidants,

Introduction

In Latvia poultry meat plays a significant role in
the meat production sector. Consumers’ demand
for qualitative and healthy poultry meat products
increases. Qualitative and healthy poultry meat is

characteristic with high content of polyunsaturated
fatty acids (omega-6 and omega-3), vitamins,
anti-oxidants (carotenoids) and mineral substances,
and low level of saturated fatty acids and cholesterol
(Holub B.J., 2002, Bodnieks E., 2008). Hence the
current goal for poultry meat production is not to
increase the quantity of poultry output, but to increase
the production of qualitative and innovative poultry
products. Innovative food-stuff contains biologically
active substances, which favourably influence vital
functions of human body, reduce risk factors of
different diseases and promote health preservation
(Zarins, Neimane, 2002). The necessity to produce
innovative food products with appropriate content
increases constantly. It shall be noted that the
population of the world and Latvia mostly suffer from
cardiovascular diseases (WHO, 2003). The shortage
of omega group fatty acids (linolenic acid and linoleic
acid) and antioxidants (carotenoids) in everyday
food products is one of the cardiovascular diseases
risk factors. Intake of omega group fatty acids and
antioxidants with nutrients enables metabolism of
cholesterol in human body, and averts risk factors
causing cardiovascular, tumor, rheumatic, and other
diseases (Aro, 2000). Fatty acids in human body
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especially carotenoids shall be increased (Surai,

2002). It shall be specified that currently studies

are being carried out on the production of innovative

composition broiler chicken meat. Researchers in

Estonia have studied possibilities on increasing

omega-6 and omega-3 fatty acids in broiler chicken

and quail meat and fat (Hammal J., etc. 2000,

Tikk H., etc. 2002). Latvia has all the possibilities to

develop production of innovative composition broiler

chicken meat with an increased content of omega
group fatty acids and antioxidants due to:

1) production of the necessary feeding stuff for
production of innovative composition broiler
chicken meat with an increased omega-6 and
omega-3 content;

2) breeding of highly productive avian crosses;

3) annual growth tendency related to poultry
consumption and production rate.

Unfortunately production of innovative
composition poultry meat containing an increased
omega group fatty acids and carotenoid level is not
developed in Latvia. With the development of foodstuff
production technologies innovative high-quality food
products are supplied to the market, thus consumers
may shape balanced and healthy everyday diet.
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Innovative food production has attracted a pretty
big attention (Mazza G., 1998) and it represents one
of the growing food industry sectors in the world
(Harris C., 2000). In the USA annual sales of
innovative food equals to USD 50 billion due to the
increase of innovative food production (Harris C.,
2000). Production of innovative composition meat
requires increased expenses, thus sales prices of
such meat might be higher. Prices significantly differ
in the UK; they are as high as the prices of poultry
products obtained in the process of organic farming,
which are usually twice higher than the prices of
commercial products. Mainly the price difference is
due to the costs of additional feeding stuff included
into the avian feed (Michella S.M., 2000). Consumers
believe that the price speaks on the quality of a
product, while others perceive it as a symbol of social
status, though some others consider that the price
identifies a supplier’s opinion on the value invested in
a product (Upite I., 2000). Consequently the prices
of innovative composition poultry meat are higher
than traditional content poultry meat, since the
quality of innovative broiler chicken meat is higher
and more favourable for human health. The price
shall comply with the quality. A company working
in the direct market sector (meat production) has
an opportunity to set sales price of a product by
means of better quality. Suppliers possess many
possibilities of informing consumers on the quality
and healthiness of innovative composition meat
(Bugina V., 2007).

It actually determines the research topicality
for the national economy of Latvia to enhance
production of innovative composition broiler chicken
meat containing an increased amount of omega-6
and omega-3 fatty acids, and carotenoids. Feed costs
amounting to 73-76% of total costs constitute the
majority of production costs related to broiler chicken
meat production. An intense production of such
innovative broiler chicken meat products requires
an economic and scientific assessment. Therefore
the following research hypothesis was advanced:
production costs of innovative composition broiler
chicken meat exceed production costs of commercial
composition broiler chicken meat. The research
aim is to assess economic aspects for production of
innovative broiler chicken meat on trial conditions.
The following tasks are defined to achieve the set
aim:

1) to clarify the quality of available feeding
stuff, doses and costs of avian feeding for the
production of innovative composition meat;

2) to verify avian productivity and the quality of
innovative composition broiler chicken meat as
a result of practical trials;
3) to assess production costs and possible revenues
of innovative composition broiler chicken meat.
Generally accepted economic research methods
were used for the purposes of the study, like
monographic method and method of comparative
analysis and synthesis. Scientific literature on
innovative food products and their significance in
human health has been analysed (Holub B.J., 2002,
Bodnieks E., 2008, Zarins Z., Neimane L., 2002,
Surai P.F.2002, Mazza G., 1998, Harris C., 2000,
Michella S.M., 2000, Upite 1., 2000). In the summer
of 2009 a feeding trial was carried with cross
ROSS 308 broiler chicken (n=300) in the vivarium
of Physiology Block of the Research Institute of
Biotechnology and Veterinary Medicine “Sigra”,
Latvia University of Agriculture (Table 3). The trial
with broiler chickens lasted for 42 days. Broiler
chickens were divided into 2 groups: Group 1 -
control and Group 2 - trial. Broiler chickens from
the two groups were fed with the basic feed (BF)
of the same content. Feed content for production of
innovative broiler chicken meat is shown in Table 3.

Results and discussion
1. Assessment of feeding stuff and doses

by the content of fatty acids and costs

The production of innovative composition broiler
chicken meat, which compared with conventional
composition broiler chicken meat contains an
increased omega-6 (linoleic acid) and omega-3
(linolenic acid) content requires avian feed that
consists of fatty acid containing feeding stuff — seed
oils (flaxseed, rapeseed, soya bean). Thus the content
of omega-6 and omega-3, and costs per dose were
assessed in locally produced (in Latvia) rapeseed
and flaxseed oils. The content of these fatty acids
in imported soya bean oil frequently used in poultry
farming was analysed comparatively (Table 1).

The largest omega-3 fatty acid content was
observed in flaxseed oil amounting to 55%, which
6-7 times exceeds the respective figures in rapeseed
oil and soya bean oil; while the largest omega-6
amount is observed in soya bean oil amounting to
54%, if calculated in per cent of total lipid amount. It
is 3-4 times higher than in rapeseed oil and flaxseed
oil (Table 1).

One kilogram of flaxseed oil contained most
omega-3 and omega-6 fatty acids, namely, 666 g/kg,

Table 1
Content and ratio of fatty acids in vegetable oils
Parameters Omega-3 linolenic acid, % Omega-6 linoleic acid, % w-6:w-3 ratio
Flaxseed oil 55.0 13.0 0.2:1
Rapeseed oil 9.0 20.0 2.8:1
Soya bean oail 8.0 54.0 6.8:1

Source: made by the authors according to the trial data of the Research Institute “Sigra” (Vitina I.,et al, 2009)
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Table 2
Amount (g) of linolenic acid and linoleic acid per one kg of feeding stuff
Parameters Flaxseed oil Rapeseed oil Soya bean oil
omega-3 linolenic acid, g 539 88 78
omega-6 linoleic acid, g 127 245 529
Total, g 666 333 607

Source: made by the authors according to the trial data of the Research Institute “Sigra”

Source: made by the authors according to the producers’ sales prices

Figure 1. Vegetable oils sales prices of “Iecavnieks” Ltd and “Rigas kombinétas lopbaribas
rapnica” Ltd from December 1, 2009, LVL/kg

while the least amount was detected in rapeseed oil,
so the difference is 2 times (Table 2).

One kilogram of flaxseed oil contained 539 g of
omega-3 and 127 g of omega-6 fatty acids. According
to the total content of omega-3 and omega-6 fatty
acids (Table 2) flaxseed oil was the most valuable
feeding stuff, though it was also the most expensive
one (Figure 1). Total content of omega-6 and
omega-3 fatty acids in flaxseed oil is 666 g/kg and
its price equals to 1.68 LVL/kg.

Out of the two analysed fatty acids in the
composition of innovative products exactly omega-3
fatty acid has an especial physiological significance
in a human body. The majority of conventional food
products contain insufficient amount of omega-3
fatty acid, while the shortage of omega-6 fatty acid
is not so expressed. Hence the content of omega-3 in
the used feeding stuff is of great importance, and the
larger the content of omega-3 in the used feeding
stuff, the greater the possibility that the obtained
innovative product contains larger content of these
fatty acids. Consequently according to the content of
omega-3 fatty acids the soya bean oil is less valuable
than flaxseed oil. Rapeseed and soya bean oils are
almost equivalent according to omega-3 content, but
rapeseed oil contains less content of omega-6 fatty
acids (Table 2).

The prices of vegetable oils supplied by
“Iecavnieks” Ltd and “Rigas kombinétas lopbaribas
ripnica” Ltd valid from December 1, 2009 are shown
in Figure 1.

Locally produced flaxseed oil and rapeseed oil as
well as imported sunflower-seed oil and soya bean
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oil might be used for the production of innovative
poultry products. The most economically profitable
feeding stuff used for the production of innovative
products is determined following the costs of fatty
acids amount (kg) in oils, amount costs of the used
doses and impact of this dose on poultry productivity
and content of fatty acids in the obtained production.
Therefore it is necessary to add oil blends containing
both high omega-3 and omega-6 levels to feeding
stuff to produce innovative broiler chicken meat.

Flaxseed oil contains the most balanced amount
ratio of omega-6 and omega-3 fatty acids, i.e.
0.2:1. Consequently to produce more economically
profitable innovative composition broiler chicken
meat with higher content of omega-6 and omega-3
fatty acids and containing more optimum amount
ration, the following oil blend shall be included into
the feeding stuff fed to broilers: oil with the highest
and cheapest level of omega-3 fatty acids and oil
with the highest and cheapest level of omega-6
fatty acids. Out of analysed oils, a blend of rapeseed
oil and flaxseed oil correspond to such a test.

The evaluated feeding stuff may be included into
the poultry feed (according to the standards) only
in a certain amount. The standards determine and
practical poultry farming applies optimum feeding
stuff doses admissible for avian organism, including
also the studied oils that are allowed to add to the
poultry feed in the amount of 2% - 4%.

The amount of fatty acids of feed has no
proportional relation to the content of fatty acids in
broiler chicken meat, as a certain transition stage of
fatty acids from the amount of fatty acids in feed to
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Table 3

Trial scheme for production of innovative composition broiler chicken meat
(content of feed fed for chicken from 1 to 42 days of age)

Group Feeding programme

Group 1-control

Basic feed content 4% soya bean oil

Group 2 - trial

Basic feed content 2% soya bean oil, 1% rapeseed oil , 1% flaxseed oil and
0.1% carotenoids Karotinas V

*the content complies with the standard requirements

Source: according to the unpublished data of the Research Institute “Sigra”

Table 4

Content and costs (LVL/100 kg) of full-value feed fed to broilers on average in
all breeding periods

Group 1 - control Group 2 - trial

Parameters feed, kg costs, LVL feed, kg costs, LVL
Wheat 34 3.74 33.9 3.73
Maize 25.5 3.83 25.5 3.83
Soya bean meal 18 5.58 18 5.58
Sunflower meal 6 0.9 6 0.90
Fish meal 1.86 1.86
Fodder yeast 6 0.9 6 0.90
Premix 0.5 0.19 0.5 0.19
Fodder chalk 3 0.18 3 0.18
Soya bean oil 4 3.52 2 1.76
Flaxseed oil 0 0 1 1.68
Rapeseed oil 0 0 1 0.54
(K:ar;)otgizi\c;s additives) ° ° 0.1 0.86
Total: 100.0 20.70 100.0 22.00
=+ to control, LVL - X - 1.30
% to control - X - 6.28

Source: made by the authors according to the data of the Research Institute “Sigra” and calculated according to the

producers’ sales prices

the content of fatty acids in production output exists
in an avian organism.

2. Trial results on innovative composition
broiler chicken meat production, avian
productivity and poultry meat quality

The difference between the trial groups is depicted
in Table 3, when soya bean oil, flaxseed oil and
rapeseed oil in various combinations and additive
(Karotinas V) containing antioxidant carotenoids
were included into the basic feed of broiler chicken.
These oil blends contained high levels of omega-3
and omega-6 fatty acids.

The content of basic feed for broiler chickens
of all groups is balanced in compliance with the
requirements of cross ROSS 308 standards. Broilers
of the control group (Group 1) were fed with basic
feed containing 4% soya bean oil, while 2% soya
bean oil, 1% rapeseed oil and 1% flaxseed oil, and
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complex additives containing antioxidants with a
purpose to increase the content of omega-3 and
omega-6 fatty acids, and antioxidants carotenoids
in feed doses were added to the feed of Group 2
broilers (Table 3).
Productivity of broiler chickens during the trial
period was evaluated by accounting:
— live weight of broilers, weighting each bird
individually at the age of 7, 14, 21, 28, 35 and
42 days;
— feed consumption - weighting feed every day
by groups;
— survival - dead birds were counted every day.
The analysis comprised the amount of omega-3
and omega-6 fatty acids in broiler meat of
42 days old (sales age) broiler chickens. The
analysis was carried at the accredited
biochemistry research laboratory of the Research
Institute  of  Biotechnology and Veterinary
Medicine “Sigra”, Latvia University of Agriculture
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(Registration No. LATAK-T-038-06-99-A) according
to the standard LVS EN ISOIIEC 17025-2005
(Testésanas un kalibrésanas..., 2005) by means of
a gas chromatograph (HP 6890).

The costs of feed fed to broilers (“Iecavnieks” Ltd,
JSC “Dobeles Dzirnavnieks” and “Rigas kombinétas
lopbaribas ripnica” Ltd sales prices on December 1,
2009) are calculated per 100 kg feed and shown in
Table 4.

The costs of 100 kg feed fed to broilers ranged
between LVL 20.70 and LVL 22.00. Mix of oils
included into the feed and costs of antioxidant doses
were the factors determining the amount of feed
costs. Difference in feed costs is LVL 1.30 or 6.3%
compared with the first - base group.

Basic parameters of broiler productivity are
as follows: live weight, live weight gain, food
consumption and costs.

During the trial period broiler productivity is
high. The average live weight for broilers of sales
age ranged between 2822 -3044 g with the live
weight gain per day equalling to 66.21-71.49 g
(Table 5).

Feeding the broilers with feed enriched with
omega-6 and omega-3 fatty acids and carotenoids,
the live weight of broilers and live weight gain per
day is higher by 7.87% and 7.98% respectively than
for broilers of Group 1 (control group).

Each broiler chicken during the breeding period
consumed on average the following feed amount:
in Group 1 - 5.40 kg and Group 2 - 5.20 kg.
Feed consumption for breeding one broiler in Group
2 was by 0.20 kg less than in Group 1. As a result
also feed consumption for production of 1 kg live
weight was by 10.47% less than in Group 1. Feed
costs (0.38 LVL/kg) for production of 1 kg live

Table 5
Productivity of a broiler chicken
Parameters Group 1 - control Group 2 - trial
1 i 0, i o,
Feeding programme Basic feed content 4% Basic feed cgntent 2% soya pean oil, 1%
sova bean oil rapeseed oil, 1% flaxseed oil and 0.1%
4 additives of carotenoids Karotinas V
quller chicken age daily live 41.3 41.3
weight, g
Broiler chicken live weight at
2822 44
the age of 42 days, g 8 30
% to control - 7.87
Live weight gain per day, g 66.21 71.49
% to control - 7.98
Survival, % 98 99

Source: made by the authors according to the unpublished data of the Research Institute “Sigra”

Table 6
Feed consumption and feed costs for trial broilers
Parameters Group 1 - control Group 2 - trial
i i (o) i O,
Feeding programme Basic feed content Basic feed cpntent 2% soya pean oil, 1%
. rapeseed oil, 1% flaxseed oil and 0.1%
4% soya bean oil . ) .
additives of carotenoids Karotinas V
Feed consumption per one broiler
during the breeding period, kg >-40 >-20
Feet_j consymptlon for production of 1 1.91 1.71
kg live weight, kg
% to control 10.47
Feed price of 1 kg, LVL 0.207 0.220
Total feed costs for breeding one bird, 112 114
LVL
% to control 1.79
Feed costs for production of 1 kg live
weight gain, LVL 0.40 0.38
% to control 5.00

Source: made by the authors according to the unpublished data of the Research Institute “Sigra”
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Table 7
Index of broiler chicken productivity
Parameters Group 1 - control Group 2 - trial
i i [0) i 0,
Feeding programme Basic feed content 4% Basic feed cgntent 2% soya pean oil, 1%
sova bean oil rapeseed oil, 1% flaxseed oil and 0.1%
4 additives of carotenoids Karotinas V
Productivity index 344.8 419.6
=+ to control X +74.8
Source: calculated and made by the authors according to Euribrid technical information..., 1998
Table 8
Quality indices of innovative composition of broiler chicken meat
Parameters Group 1 - control Group 2 - trial
Feeding programme . Basic feed content 2% soya bean oil, 1% | * 10
Basic feed content . . |
. rapeseed oil, 1% flaxseed oil and 0.1% contro
4% soya bean oil .. - .
additives of carotenoids Karotinas V
> omega-6 (w-6) fatty
acids, % of total lipids 23.5 27.4 +3.9
> omega-3 (w-3) fatty
. . . . +3.
acids, % of total lipids >4 8.3 32
> (w-6) : J(w-3) 43:1 3.3:1 -1.0:1
> total carotenoids,
mg kg (antioxidant) 0.62 0.86 +0.24

Source: made by the authors according to the unpublished data of the Research Institute “Sigra”

weight gain were smaller than for Group 1, mainly
due to the fact that broilers of Group 2 had bigger
live weight gain per day.

It is significant to evaluate broiler productivity
according to the calculated productivity index. The
calculation of productivity index comprises several
parameters - sales live weight, age of broilers,
survival, and feed conversion. It is the most
complete characteristics of broiler productivity and
breeding economy. The index is calculated according
to the formula developed for all broiler crosses;
in this case for breeding of ROSS-308 broilers
after the recommendations of “Euribrid B.V.” (the
Netherlands) company (1):

Average live weight (g) x
Productivity _ survival (%)
index Time of breeding (in days)

x feed conversion kg/kg

2100 (1)

Source: made by the authors according to Euribrid technical
information..., 1998

Table 7 includes the comparison of broiler
productivity index in both trial groups.

Broiler productivity index ranges between
344.8 - 419.6; and it is very high productivity of
trial broilers. The bigger is the productivity index,
the higher is broiler productivity. If productivity
index is above 205.8, then productivity is considered
high according to the Euribrid standards (Euribrid
technical information..., 1998).

62

In the trial the productivity index of Group 2
broilers exceeded the productivity index of Group 1
broilers by 74.8 points. Hence it may be concluded
that the use of improved feed enriched with omega-6
and omega-3 fatty acids, and carotenoids for feeding
birds has increased their productivity index by 22%.

The research aim was to produce innovative
composition broiler chicken meat with an increased
amount of omega-3 and omega-6 fatty acids, and
antioxidant carotenoids. The obtained data are
shown in Table 8.

Feeding broilers with feed of conventional
composition (Group 1) broiler meat contains 23.5%
of omega-6 and 5.4% of omega-3 fatty acids as
calculated in per cent of total fat (according to
the chemical analyses). Adding 2% of soya, 1%
of rapeseed oil, 1% of flaxseed oil, and 0.1% of
carotenoids additives to the feed (Group 2), the level
of omega-6 fatty acids increases to 27.4% (by 3.9%
more than for Group 1) and the level of omega-3
fatty acids grows up to 8.3% (by 3.2% more than for
Group 1), while the content of carotenoids increases
by 0.24 mg kg™.

3. Economic calculations for production
of innovative composition broiler chicken
meat

Total results of the experiment and the possible
economic profitability for the production of innovative
broiler chicken meat is shown in Table 9.

Feed costs for breeding broilers are depicted
in Table 6. In poultry farms costs for broilers feed
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Table 9

Revenues and expenses for growing 1000 broilers for the production of innovative composition
meat (according to the average trial data)

Parameters Group 1 - control Group 2 - trial
i i 0, i 0,
Feeding programme Basic feed content 4% Basic feed cgntent 2% soya pean oil, 1%
sova bean oil rapeseed oil, 1% flaxseed oil and 0.1%
4 additives of carotenoids Karotinas V
Number of birds 1000 1000
Bird survival, % 98 99
Number of grown birds 980 990
Average live weight of broilers at
the age of 42 days, g 2822 3044
Ic;tal live weight of grown broilers, 2765.56 3013.56
Igtfl carcass weight of broilers, 2184.79 2380.71
Carcass weight, kg xvs. Group 1 X 195.92
Price of 1 kg carcass weight, LVL 1.60 1.60
Revenues for sales of carcass
weight, LVL 3495.67 3809.14
Revenues, LVL xvs. Group 1 X 313.47
Feef:I costs for growing 1000 1120.00 1140.00
broilers, LVL
Other costs (excluding feed costs), 523.33 523.33
LVL
Total costs, LVL 1643.33 1663.33
Difference between revenues and 1852.34 2145 81
expenses, LVL
Profit, LVL £ vs. Group 1, LVL X 293.47
Source: according to the data of the Research Institute “Sigra”, 2009
*Live weight of broilers results into 79% of carcass weight (according to the standards)
consumption constitute approximately 73%-76% of Feeding broilers with feed enriched with

total costs. Costs for food consumption and other costs
related to breeding of broilers were mathematically
calculated based on the mentioned fact.

Costs for the production of innovative
composition meat were calculated to economically
justify the developed variants of feed content
enriched with fatty acids and profitability of their
application (Table 9). The calculations included the
productivity of trial group broilers, sales price of
a broiler carcass (sales price of broiler chickens of

JSC “Putnu fabrika Kekava” is 1.60 LVL/kg
(December 1, 2009), feed costs (sales prices
of “lecavnieks” Ltd and "“Rigas kombinétas

lopbaribas rapnica” Ltd, December 1, 2009), and
other costs.

The figures included into Table 9 reflect one
particular technology for breeding and feeding of
trial broilers, resulting in production of innovative
composition meat on certain trial conditions with a
particular feed content and certain costs that are
shown in Tables 4, 5 and 6. The costs will differ on
other feeding and keeping conditions and using other
feed content.
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fatty acids the carcass weight of innovative
composition broilers was 195.92 kg bigger
(calculating per 1000 broilers) than the carcass
weight of broilers fed with conventional composition
feed (Group 1). Nevertheless the costs of new
feed for breeding 1000 broilers were LVL 20
higher than in a standard variant, revenues
from sales of innovative composition meat were
LVL 293.47 larger (calculating per 1000 broilers)
than from the sales of Group 1 broilers. These
better financial results are obtained thanks to
a poultry survival indicator and mainly thanks
to the larger total live weight of grown broilers.
It shall be noted that meat of Group 2 broilers
is characteristic with the highest content of
omega-3 fatty acids and the most optimum ratio
of w-6 : w-3 fatty acids. Meat of Group 1 broilers
has the highest quality and the highest broiler live
weight at the age of 42 days. Thus a more valuable
and healthier product is obtained even at an equal
sales price of broilers, besides total producer’s
revenues might be 15% higher than in case of
feeding standard broiler chickens.
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Conclusions,

proposals and

recommendations

1.
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The research hypothesis - production costs
of innovative composition broiler chicken
meat exceed production costs of commercial
composition broiler chicken meat - has been
proved in the research. Feed costs for production
of innovative composition broiler chicken meat
are 6.28% higher than in a standard feeding
variant, though feed consumption per 1 broiler
is less.

Fatty acids containing feeding stuff available
also in Latvia, like flaxseed oil and rapeseed oil,
shall be included into the poultry feed content
for the production of innovative composition
broiler chicken meat.

Omega-3 and omega-6 fatty acids and
carotenoids are the main feed parameters
that shall be considered producing innovative
broiler chicken meat. The largest content of
omega-3 fatty acids was observed in flaxseed
oil, i.e. 55%, which 6-7 times exceed the
respective indicators in rapeseed oil and soya
bean oil. The largest amount of omega-6 fatty
acids is in soya bean, i.e. 54%, if calculated
in per cent of total amount of lipids. These
vegetable oils in certain ratios were used in a
practical experiment.

It is recommended to feed broiler chickens
with feed containing 2% of soya bean oil, 1%
of rapeseed oil, 1% of flaxseed oil, and 0.1%
of carotenoids additives to produce innovative
composition broiler chicken meat containing an
increased amount of omega-3 and omega-6
fatty acids and carotenoids,

The complex indicators of broiler chickens -
productivity index is by 22% higher in the
experimental group of broilers, where birds
were fed with feed enriched with fatty acids and
carotenoids.

Qualitative poultry meat healthier for human
nutrition, since it contains an increased content
of fatty acids and carotenoids, was also obtained
as a result of an experiment.

Economic calculations on the possible
economic profitability of broiler chicken
meat production carried during the experiment
lead to the conclusion that based on higher
bird survival indicators and productivity,
also the potential profit at presently
equal poultry sales price is LVL 293.47 or
15% higher in case of innovative composition

broiler chicken meat production when
calculated per 1000 broilers.
A poultry farming company shall change

neither production technology nor bird crosses
to produce innovative composition broiler
meat. It is necessary to popularise this idea in
Latvian poultry companies to encourage them
to initiate production of innovative composition
broiler chicken meat containing an increased
content of omega-3 and omega-6 fatty acids
and antioxidant carotenoids in feed.
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Abstract. Consumer interests largely appear in demand for a certain product, which in this study is beef.
However, consumers demand regulates or influences the production amount, dynamics, and development
directions of this product. Therefore, the changing demand of consumers impacts beef production. Global
tendencies show that beef production output in the past twenty years has sharply and consequently decreased
in the structure of total meat production. It characterises also the structure of meat consumption. The paper
focuses on factors affecting beef purchasing decisions in Latvia. The effect of socio-economic and demographic
characteristics as well as other influences on preferences was estimated as they affect beef purchasing
decisions. The study results showed that the majority of consumers did not like either the taste or smell;
hence beef compared with pork is still relatively new food product to Latvia’s consumers and some of them
are not used to the flavour and taste of beef products. Also the relatively high price of beef and consumers’
unfamiliarity with its cooking methods are the main limitations for beef consumption when compared with

other types of meat.
Key words: beef, Latvia, consumers, demand.

Introduction

American researchers (Weaber and Miller, 2004)
have pointed out that the structure of cattle industry
has changed dramatically over time. It is a market
dynamics driven change that requires the market
participants to reduce production costs, yet at the
same time maintaining or improving quality. In
this context other authors (Verbeke et al., 2009;
Grunert, 2006) in their studies emphasise that
nowadays the quality perception of meat is one of
the characteristic trends in consumer attitudes and
lifestyles with regard to meat consumption. Although
safety concerns have been influential in shaping
consumer attitudes towards meat (McCarthy and
Henson, 2005), some recent studies have put the
perceived safety risk into perspective, indicating
that consumers’ decisions to eat meat are gradually
becoming more influenced by nutrition and health
considerations than by safety concerns (da Fonseca
and Salay, 2008). These observations can also be
related to beef consumption.

On the contrary the quantities, variety, and quality
specifications for beef and their likely changes in the
future are crucial to those who are involved in long-
term livestock industry planning. It is imperative for
the policy makers and beef market participants in
Latvia to have a better understanding on the current
increase of beef consumption and its likely change
in the future when they are making decisions on
planning and managing meat sector.

Such evaluation of the current situation
encouraged to carry out the particular research
and highlight the following hypothesis: dynamic
development of beef sector in Latvia depends on the
consideration of consumers’ interests and needs.
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The research aim was to provide a better
understanding on consumer purchasing behaviour
towards beef in the market of Latvia.

The following research tasks were defined in
compliance with the set aim:

1) to characterise global beef production trends;

2) to describe meat consumption structure in
regions of the world with a different social
economic development level, including Latvia;

3) to investigate consumers’ attitude towards beef
in Latvia;

4) todevelop recommendations to resolve problems
hindering the development of beef market in
Latvia.

The annual statistical data from the database
of Food and Agriculture Organisation of the United
Nations and the Central Statistical Bureau of Latvia
were used as well as consumers’ inquiry was carried
out to meet the study tasks.

Information about consumer perceptions of
beef and data on beef consumption was obtained
through a consumer survey in the autumn of 2009
in Latvia. The questionnaire contained questions on
weekly frequency of beef consumption, beef market
outlets, purchase behaviour, product perceptions
regarding different attributes, and some questions
on other types of meat consumed in Latvia. Six
hundred questionnaires were sent out, of which
246 were completed and valid, resulting in a
response rate of 41%. A sample of 246 responses
is sufficient to ensure validity in this kind
of exploratory study.

This research has been supported by the
European Social Fund within the project “Support
for the Implementation of Doctoral Studies at Latvia
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University of Agriculture” (sub-activity 1.1.2.1.2.

“Support for the Implementation of Doctoral
Studies”).

Results and discussion

Global beef production processes

influenced by consumers’ interest and

demand

The authors have analysed global beef production
processes to better understand processes driving
beef market in Latvia. Consumers’ interests to large

extent are exhibited in the demand for a certain
product, which in the case of the present research
is beef. The demand, in turn, regulates or influences
the production of the respective product — production
volume, its dynamics and directions of change.
Based on the above hypothesis, the analysis of
production dynamics of the main types of meat —
pork, poultry and beef — was performed to find out
the proportion of beef over a longer period of time
(1990-2007), its stability or direction of change. The
analysis was performed on the common processes in
Europe as well as in wider regions of the world with a

Table 1
Dynamics and structural changes of main meat types in Europe, 1990-2007
vear Pork, % to Poultry, % to Beef, % to Total, Share of beef,
thou. t 1990 thou. t 1990 thou. t 1990 thou. t
1990 | 28 424 100.0 | 10 130 100.0 20 081 100.0 58 635 34.2
1995 | 24 780 87.2 8656 85.4 14 198 70.7 44 634 31.8
2000 | 25424 89.4 9333 92.1 11 826 56.8 46 583 25.4
2005 | 24 970 87.8 10 760 106.2 11 203 55.8 46 933 23.9
2006 | 23 803 83.7 10 531 103.9 10 732 53.4 45 066 23.8
2007 | 24 201 85.1 10 994 108.5 10 721 53.4 45916 23.3

Source: authors’ calculations according to the data from FAOSTAT

Table 2
Dynamics and structural changes of main meat types in the North America, 1990-2007
vear Pork, % to Poultry, % to Beef, % to Total, Specific weight
thou. t 1990 thou. t 1990 thou. t 1990 thou. t of beef, %
1990 | 8089 100.0 9259 100.0 11 312 100.0 28 660 39.5
1995 | 9372 115.9 12 205 131.8 12 437 109.9 34 014 36.6
2000 | 10 389 128.4 14 847 160.3 13 451 118.9 38 687 34.8
2005 | 11 578 143.1 16 869 182.2 12 485 110.4 40 932 30.5
2006 | 11 614 143.6 16 870 182.2 12 397 109.6 40 863 30.3
2007 | 11 629 143.8 16 871 182.2 12 423 109.8 40 923 30.4
Source: authors’ calculations according to the data from FAOSTAT
Table 3
Dynamics and structural change of main meat types in South America, 1990-2007
vear Pork, % to Poultry, % to Beef, % to Total, Specific weight
thou. t 1990 thou. t 1990 thou. t 1990 thou. t of beef, %
1990 | 2800 100.0 3775 100.0 | 9388 100.0 15963 58.8
1995 | 3843 137.2 6739 178.5 | 10589 112.8 21171 50.0
2000 | 3730 133.2 9467 250.8 | 11 826 125.9 25 023 47.3
2005 | 4473 159.7 13 027 345.1 14 288 152.2 31 788 44.9
2006 | 4500 160.7 13 544 358.8 | 12 470 132.8 30 514 40.9
2007 | 4700 167.8 13 525 358.3 | 12431 132.4 30 656 40.5
Source: authors’ calculations according to the data from FAOSTAT
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different social economic development level — in the
North America and the South America to reduce the
impact of short-term, not objective factors that are
possible in Latvia.

Data on the production volumes of beef, pork and
poultry in Europe are shown in Table 1.

The data and calculations in Table 1 also present
certain changes and their trends. Production of
poultry may be considered stable in Europe, as its
fluctuations do not reach 10% interval over the
period of 18 years. At the beginning of the analysed
period, the production of pork has decreased but
further on it has remained constant at a high level,
reaching half of the total production of all types of
meat. In contrast, the production of beef has steadily
and even sharply decreased and its proportion has
also constantly and significantly decreased.

Further on, a similar analysis was performed on
the data about the production of main types of meat
in the North America (Table 2).

As Table 2 presents, the North America among
the industrially and economically developed regions
displays a different structure and production of main
types of meat, but the share of beef production has
significantly decreased. However, if compared with
Europe, the volume of produced beef in the North
America is significantly higher.

Evaluating the dynamics of beef production in the
North America, it may be observed that its absolute

volume has increased and become stable; also the
production of poultry has increased rapidly.

The analysis of meat production structure in the
region of different economic development level — the
South America - was performed for the purpose of
comparison (Table 3).

The South America displays similar structural
changes in meat production, which also characterise
its consumption structure: the share of beef has
significantly and constantly decreased.

The development of beef production in certain
parts of Europe was analysed to evaluate the impact
of regional mentality and traditions. The data are
summarised in Table 4.

The data and calculations presented in
Table 4 allow concluding that the direction of changes
is similar in all parts of Europe, though the pace is
significantly different. The most radical changes have
taken place in the Eastern Europe, which may be
accounted for the economic reform in the countries
of the Eastern Europe.

The production of beef in the Western Europe
has reduced constantly and significantly. It may be
explained not only by the demand for beef on the local
market but also by the impact of global processes
and international market.

The research findings in relation to global beef
production and consumption comply with the
opinion of other researchers (Morgan, Tallard, 2006)

Table 4
Dynamics of beef production in different regions of Europe, 1990-2007
. Production
Region 1990 1995 2000 2005 2006 2007
amount
thou. t 20 081 14 198 11826 | 11203 | 10 732 10 721
Europe
% to 1990 100 70.7 58.9 55.8 53.4 53.4
thou. t 10 668 5327 3765 3 366 3166 3155
Eastern Europe
% to 1990 100 49.9 35.2 31.5 29.7 29.6
thou. t 2192 2243 1 950 1890 1885 1 896
Northern Europe .
% to 1990 100 102.3 88.9 86.2 86 86.5
thou. t 1998 1970 1948 1928 1930 1927
Southern Europe
% to 1990 100 98.6 97.5 96.5 96.6 96.4
thou. t 5299 4658 4190 4019 3750 3750
Western Europe
% to 1990 100 87.9 79.1 75.8 70.8 70.8
Source: authors’ calculations according to the data from FAOSTAT
Table 5
Beef balance and pork consumption in Latvia, 2002-2007
Indicators 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Beef consumption, thou. t 23.3 27.3 27.4 22.6 20.8 22.5
Pork consumption, thou. t 60.9 66.2 66.7 71.4 74.6 78.1
Beef production, thou. t 16.0 21.2 21.6 20.4 20.7 22.8
Self-sufficiency ratio in domestic market, % 68.7 77.7 78.8 90.3 99.5 101.3

Source: authors’ calculations according to the data from the Central Statistical Bureau of Latvia, 2003; 2004; 2005; 2006;

2007; 2008
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who admit that the market share of beef in meat
consumption has been declining on the global level.

Beef production and consumption trends
in Latvia

In 2007 the total consumption of beef in Latvia
has slightly increased in comparison with the previous
year (Table 5). In 2005 and 2006 consumption of beef
felt down due to foot and mouth disease broke out in
Europe. Moreover, the decrease of beef consumption
took place in all European countries (Ministry of
Agriculture, Republic of Latvia, 2007).

Beef production and consumption has
fluctuated for the past six years; however, it has
a positive trend. In 2006, the production reached
20.7 thousand t, while in 2007 beef production
increased by 10% compared with the previous year,
meaning that the production growth is balanced
with the consumption growth which also increased
in 2007.

Source: authors’ calculations according to the survey data

According to the statistical data, in Latvia
the consumption of beef compared with the
consumption of pork is considerably lower like it is
also in other regions of the world. For instance, in
2007 Latvia population consumed 3.5 times more
pork than beef.

Although the research results showed that
beef production and consumption amounts in
the world, including Latvia, have sharply and
consequently decreased; still it is very important
to know the consumers’ attitude towards beef.
Consumers’ demand regulates and influences
beef production amount, dynamics and development
trends.

Consumers’ attitude towards beef in
Latvia

The Latvians perceptions towards beef arise from
traditional and historical experiences as well as social

and cultural understandings.

Figure 1. Most frequently purchased types of meat among respondent consumers’
(%0 of total)

Source: authors’ calculations according to the survey data

Figure 2. Purchasing frequency of beef product preferences among respondent consumers’
(%06 of total)
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A survey of Latvia population was carried out
within the framework of the research to find out the
consumers’interestsconcerningthebeefconsumption
in Latvia. Two hundred and forty-six people were
interviewedtofindouttheconsumers’beefpurchasing
habits as well as consumers’ opinion on facilitating
beef consumption. Information on the type of
most frequently purchased meat is summarised in
Figure 1.

The survey results presented in Figure 1 indicate
that the majority of consumers prefer poultry
(46%) and pork (45%) to beef. Only 8% of all
the respondents purchase beef more often than
other types of meat. In total, such a structure of
the consumption of main types of meat indicates
that in Latvia, like in other regions of the world,
poultry and pork occupy the main place in meat
consumption. In addition, when asking the
respondents on the main reasons for such a choice
of meat , the majority (53%) replied that they liked
this meat best and it was easily available (22%).
However, irrespective of the fact that beef is not
the most popular and most frequently purchased
type of meat, 57% of the respondents buy it
1-3 times a month.

During the survey it was also found out what
beef products consumers choose and how frequently
(Figure 2).

The data arranged in Figure 2 indicate that 8%
of the respondents often buy fresh meat, 10%
buy it sometimes and 12% do it seldom. Beef
preparations are sometimes bought by 4% of the
respondents, seldom — by 10%, and never — by
18%. Moreover, beef products are often bought
only by 2%, sometimes and seldom — by 12%, and
never - by 6% of the respondents. The information
summarised in Figure 2 allows concluding that the
respondents prefer fresh beef, putting beef products
in the second place, but semi-finished beef products
are not really favoured among the consumers.

The respondents that never buy beef and its
products had to give the main reasons for their
choice. The question was included to find out

Source: authors’ calculations according to the survey data

the main factors hindering beef consumption
(Figure 3).

As it can be seen in Figure 3, most of the
respondents (43%) admitted that they do not
like beef, while 29% responded that they did not
know the reason for not buying beef. Only 16% of
the respondents replied that beef was not bought
due to its high price. The other reasons for not
buying beef were the lack of quality and health
considerations.

It has to be noted here that the reasons for
rather low beef consumption, according to the
researchers of Latvia (Jemeljanovs, éterna, 2008),
should be looked for in the historically developed
nutrition traditions. In the history of the country
there have been periods when there was not enough
food; therefore people have developed the habit
that the goal of main meals is to ensure the sense of
fullness. In many cases related to an increased fat
level in the meals, pork is often preferred to beef.

One of the possible reasons for such a choice is
also the fact that beef cattle and their crossbreeds
with qualitative meat are bred only over the last
years. For decades consumers were offered beef
received from rejected or old cows, or beef the
quality of which (taste, smell, digestibility, etc.)
was low.

It is also shown in Figure 4 presenting the
attitude of interviewed consumers’ to different
quality indicators of beef and price.

As it can be seen in Figure 4, when buying
beef, consumers find important its smell and taste,
colour, degree of tenderness, safety, and price.
However such factors as nutrition value of beef and
the cooking ability are slightly less important.

Thus, summarising the data used and analysed
in this paper as well as the information gained from
the survey, it is possible to conclude that in general,
the consumers’ choice is influenced by the following
arguments:

— there is no trust in the quality of the purchased
meat (possibility to purchase tough meat that
has to be cooked long);

Figure 3. Reasons for not purchasing beef among respondent consumers’ (%6 of total)
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Source: authors’ calculations according to the survey data

Figure 4. Consumers’ attitude towards b

— Latvia has not developed traditions for using
and cooking beef;

— society is comparatively little informed about
the nutrition value of beef;

— consumers’ little trust in the product due to wide
scale diseases, e. g. foot and mouth disease;

— the range of beef products (incl. beef
preparations) offered by the producers is
comparatively lower than that of other meat
products.
Irrespective of these as if negative traits, several

positive tendencies should be noted;

Source: authors’ calculations according to the survey data

eef attributes and price (%6 of total)

— buyers’ positive attitude towards qualitative
meat gained from young stock and cattle of
specialised beef cattle breeds;

— rather similar positions of beef and pork
concerning the price.

As in Latvia the beef consumption level is
low, respondents were also asked on possibilities
to encourage them to include more beef and its
products in the menu. Replies to this question are
summarised in Figure 5.

As Figure 5 presents, most of the respondents
(28%) would be ready to purchase beef more often

Figure 5. Opinion of respondent consumers’ on promoting beef consumption in Latvia
(%06 of total)
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if it were qualitative, i.e. with good organoleptic
attributes. Besides, when choosing to buy beef,
consumers find its price important, therefore 24%
of all the respondents indicated that lower price
would encourage beef consumption. According to
the respondents, beef consumption would be also
encouraged by a wider range of beef products, more
information about recipes how to cook beef, and on
the nutrition value of beef.

The research results presented in this paper and
the conclusions made show that consumers have
the following interests:

— offering cheaper production, i.e. with lower
processors’ and retailers’ mark-up;

— production of qualitative and safe for health
beef and its products;

— offering a wider range of beef products and
preparations.

Though the observance of consumers’
interests increases the demand for beef and
thus also production volumes as well as creates
opportunities for:

— processors: to make tasty, appealing, healthy
beef products and preparations;

— producers: to offer only young stock beef on
the market, only beef from specialised beef
cattle breeds, excluding offering cow meat to
consumers.

Conclusions and recommendations

1. The production structure of types of meat and
beef proportion in the total meat balance changes
in all Europe as well as in other regions of the
world upon the influence of consumer interests.

2. The dynamic analysis of beef consumption in
Latvia allows concluding that beef consumption
is not stable in Latvia. .

3. The reasons for little beef consumption should
be searched for in the historically developed
diet traditions. Latvia had and still has a little
developed breeding of specialised beef cattle
breeds, young stock meat production, while the
use of rejected or old cow meat for consumption
has never been appealing.

4. The traditionally low beef consumption limits
the opportunities for beef production industry to
expand and increase the production volume.
Recommendations:

— Attracting the European Union and/or national
financial support for advertising, promotion
and marketing activities of beef gained from
specialised beef cattle breeds would enhance the
growth of demand for high quality beef.

— Introducing special labelling for beef gained
from beef cattle breeds bred in Latvia, which
would offer consumers clear information about
the origin of the especially valuable beef and
about its quality.

— An initial step to increasing consumer demand
for beef would require disseminating positive
information about beef products to persuade
them on the worthiness buying and developing
recipes that give variety to the methods of beef
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preparation. Thus the focus should be made on
recipes that are good for health and relatively
easy to prepare.
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Kopsavilkums

Patéretaju intereses liela méra paradas pieprasijuma péc kada produkta, kas musu pétijuma ir liellopu gala.
Savukart pieprasijums regulé vai ietekmé attiecigd produkta raZzosSanu - apjomu, to dinamiku, attistibas
virzienu. Tadé] izmainas patérétaju pieprasijuma ietekmé liellopu galas razosanu. Globalas tendences rada,
ka kopéja galas razoSanas struktira un liellopu galas razosanas apjomi pédéjo divdesmit gadu perioda strauji
un konsekventi samazinajusies. Sadas tendences var attiecinat ari uz galas patérina struktiru. Saja pétijuma
autori koncentréjas uz faktoriem, kas ietekmé Latvijas patérétaju IEmumu pirkt liellopu galu. Petijuma rezultati
paradija, ka lielakajai dalai no aptaujatajiem patérétajiem nepatik liellopu galas smarza un garsa, kas liecina
par to, ka salidzinajuma ar cikgalu, liellopu gala ir salidzinosi jauns produkts Latvijas patérétaju édienkarté.
Tapat par liellopu galas patérinu limit&josiem faktoriem var uzskatit salidzinosi augsto cenu un informacijas
trikumu par liellopu galas pagatavosanas receptém.
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Abstract. Deer breeding is a relatively new and progressive sector in the world. Deer breeding in the world
has been developed for the past 30 years, though in Latvia this period is twice shorter. However Latvia
has enough land areas - both unutilised agricultural areas and forest areas, where deer breeding could be
developed, thus promoting employment in rural areas and improvement of the environment and landscape.
The research analyses the present situation and development tendencies in Latvian deer breeding sector. Deer
breeding comprises four periods of development.

The research identifies the main regulatory enactments governing in the sector, and the key coordination and
supervision institutions. It was concluded that the Wild Animals Breeding Association founded in 2000 plays a
significant role in the deer breeding sector development.

In Latvia between 2004 and 2009 the number of deer farms has increased 2.3 times, thus accounting for
70 farms breeding more than 7000 deer. At the end of 2009 the total enclosed areas or enclosures in deer
parks were 8873 ha and the increase of deer parks size during the period analysed has influenced the
increase of the number of breeding animals. In 2009 the average animal density on one farm in Latvia was
0.8 animals per 1 ha of an enclosed area, which corresponds to the standards of extensive breeding. Applying
the intensive approach of deer breeding it is possible to increase the number of deer at least 7 times in the
existing enclosed areas, thus establishing a basis for future development of the sector.

Key words: deer breeding, deer parks, animals, farms.

Introduction

Unconventional animal husbandry sectors along
with the generally accepted animal husbandry sectors
have become more important in Latvia. Breeding of
wild animals including deer breeding is one of the
most perspective, potentially export capable, and
boosting unconventional animal breeding sectors.
Latvia is rich in agricultural and forest land resources
applicable for deer breeding in parks and there
is sufficiently acceptable genetic material of deer
for the sector development. According to the data
of the Central Statistical Bureau on the survey
of rural farms structure in 2007, when the total
sample comprised 58.0 thousand rural farms, the
unutilised agricultural areas covered 155.1 thousand
ha. According to the forest monitoring data of
the State Forestry Research Institute “Silava” on
April 1, 2008 the area of agricultural land overgrown
with trees and shrubs covered 163.46 thousand ha
and the utilised agricultural area complying with
forest criteria made 142.59 thousand ha (Latvijas
Lauksaimnieciba un lauki, 2009). Hence it is essential
to draw the unused resources into an appropriate
circulation and changing economic conditions, while
several conventional agricultural sectors incur losses.
Therefore it is necessary to pay more attention
and support to the development of unconventional
sectors. Deer breeding is an alternative to a traditional
animal husbandry, and it may be established as a
certain market segment promoting employment in
rural areas as well as ensuring tidy and beautiful
environment.

In Latvia deer breeding is less popular than
conventional animal husbandry. Seventy farms
practised deer farming in 2009. In deer breeding
animal keeping conditions are similar to wildlife.
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Deer live outside throughout the year and they are
kept in small herds in enclosed territories or pasture-
grounds; such farms are called as deer parks.

The world practice in deer breeding similar to
animal husbandry applies the approach of intensive
and extensive breeding. At the time being mostly the
approach of extensive breeding (farming) is applied
in Latvia (SDAA, 2009).

Deer breeding farms in Latvia specialise in
three main spheres — breeding of pedigree breeds,
meat production, and trophy animals for hunting.
Not infrequently farms choose the fourth sphere
of activities - tourism, which is successfully
combined with the afore-mentioned spheres (SDAA,
2009; Paeglitis D. etc., 2006). Meat production is
considered as the main source of income in deer
breeding (Paeglitis D. etc., 2006; Tuckwell C., 2003;
Fletcher J., 1989), although several authors
have mentioned that trophy hunting is the most
profitable activity of farms (Holst A, 2002). Thus the
development of this sphere of the sector should be
viewed as perspective in Latvia.

So far there have been few studies on the sector
of deer breeding in Latvia, hence it is essential to
ascertain the situation in the sector and its future
perspectives alongside the conventional agricultural
sectors. Therefore the research aim is to describe
the situation in the sector of deer breeding in
Latvia.

The tasks set to implement the research aim are
as follows:

1) to study historical development of deer breeding
in Latvia and identify development stages for
deer breeding;

2) to describe regulatory enactments of the sector
and responsible institutions;
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3) to analyse the main characteristic indicators of
the sector.

Statistical data and information provided by
the State agency “Lauksaimniecibas datu centrs”
(Agricultural Data Centre - LDC), unpublished
information of Latvian Wild Animals Breeders
Association (SDAA), publications of Latvian and
foreign researchers, conference materials, and
interviews with sector specialists were used to
complete the research tasks.

For the purpose of the study the research methods
included a monographic descriptive, abstract-logical,
analysis, and synthesis methods as well as graphical,
data grouping, and time-series methods.

Results and discussion
1. Historical development of deer breeding

sector in Latvia
Deer breeding as agricultural sector is a

relatively new and progressive sector in the world.

Deer breeding has been developed for the past

20-30 years in many countries of the world. In

2008-2009 the leading positions of deer breeding

were held by New Zealand with 1.5-1.8 million

deer (Deer Industry New Zealand, 2009), the

USA - 0.26 million (Anderson D.P., 2007),

Australia — 0.2 million (McRae T.B. et. al., 2006), and

Canada - 0.1 million deer (Statistics Canada, 2009).

In Europe deer breeding is developed in Germany

(FEDFA, 2009) and the United Kingdom (BDFA,

2009), however lately deer breeding has started

to develop in Poland and other countries.

The development of deer breeding in Latvia may
be divided into several periods, based on the studies
of some authors (G.Skriba, D.Paeglitis):

1. Historical period - wild deer appeared in the
territory of Latvia approximately 8 000 years
ago. The number of deer reached their maximum
5000-6000 years ago, though later they started
to disappear. The development of deer breeding
in the 19™ century was determined by the fashion
governing in Europe to arrange menageries. At
the beginning of the 19" century animals were
imported from Poland, the Carpathian Mountains
and the Caucasus for the establishment of deer
parks. Sixteen deer parks existed in Latvia
between 1850 and 1900, since it was thought
that deer could not survive in the wild. However
during the rebellion of 1905 a large number of
imported deer broke free and reproduced, so
creating populations of wild animals. Wild deer
population incurred damages as well as deer
parks were destroyed during the two World
wars. In Latvia between 1963 and 1985 deer
were imported from the USSR forestries, and
the newly-born deer calves from Kurzeme region
forests were replaced to other regions of Latvia
for a targeted deer breeding in wild (Skriba G.,
1995a, 1995b, 1995c).

2. Early period — after restoration of the second
independence of Latvia in 1991, entrepreneurs
were interested in deer breeding for commercial
purposes. The first deer parks were established
in 1994.
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3. Middle development period — turn of the 20t
and 215t century with the largest activity in

the establishment of deer parks observed

for the period of 1999-2004, as 23 new deer

parks started their commercial activities

(Paeglitis D. etc., 2006). The year 2000 is

marked as milestone in the development of

deer breeding in Latvia, when Latvian Wild

Animals Breeders Association was founded

due to the merging of 18 supporters of deer

breeding idea and existing owners of deer
parks. Support aids, mainly for the construction
of fences and buildings, available through the

Special Accession Programme for Agriculture

and Rural Development (SAPARD) essentially

impacted the establishment and development
of deer parks.

4. Stable development period started from 2004
with the accession of Latvia to the European
Union (EU). The EU Structural Funds financing
was available during this period. Consequently
the number of deer parks has increased up to
70 parks compared with 2000, when
approximately 30 deer parks were established
in Latvia and 21 licences were issued for keeping
wild animals in captivity.

In Latvia deer breeding farms are not targeted
only at meat production, but they also ensure hunting
and representation activities. Thus deer parks
provide animals appropriate both for hunting and
sightseeing - deer with large and pronged horns.

Probably the most multiform choice of deer
for selection is available in Latvia (Fletcher J,
2008). Latvia is among those few countries,
where animals for deer parks are imported from
very many countries and territories — Germany,
Poland, Belarus, Kaliningrad, the Czech Republic,
Hungary, the United Kingdom, Austria, Romania,
the Netherlands, and Sweden. Hence, opening
broad opportunities for selection, and genetic
improvement of the present breeds and
development of new breeds, since the imported
animals comprise both vigorous animals with
large and pronged horns and more peaceful and
bigger in the muscular mass animals. Thus there
are possibilities to develop both excellent trophy and
meat deer herds. The purchase of breed material
from abroad was partly financed through the state
subsidies for the period of 2005-2008 (Noteikumi
par valsts atbalstu ..., 2005, 2006, 2007, 2008).

2. Regulatory enactments of the sector
and participatory institutions
The hierarchy of laws and regulations in Latvia
is broken down in several levels, which also refer to
the sector of deer breeding:
1) laws of the Republic of Latvia;
2) the Cabinet Regulations of the Republic of
Latvia;
3) regulatory enactments published by institutions/
organisations/enterprises.
By importance the regulatory enactments
might be divided into two large groups - general
enactments, which relate to the agricultural sector
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on the whole and specific enactments, which shall
be observed by the breeders of wild animals.
Only the main regulatory enactments binding to
entrepreneurs of the deer breeding sector are
analysed hereafter.

Deer breeding farms in Latvia are included
into the number of wild animal breeders. Pursuant
to Section 13 of the Animal Protection Law wild
animals, including deer that are kept in enclosed
areas for the acquisition of products of animal origin
or for the purposes of species selection shall also
be considered to be agricultural animals kept for
farming purposes (Dzivnieku aizsardzibas likums,
1999). Thus general regulatory enactments of animal
husbandry and also several specific regulatory
enactments governing breeding of wild animals are
binding to deer breeding farms.

The purpose of Veterinary Medicine Law is
to regulate the prevention and combating of
infectious animal diseases, veterinary medical
practice, the circulation of products of animal
origin, veterinary control of the import and transit
of animal products and products of animal origin,
and determine the rights and obligations of the
state and local government institutions as well as
of individual entities in this field. The law prescribes
that the observance of veterinary and circulation
of products requirements shall be supervised and
controlled by the Food and Veterinary Service (PVD)
(Veterinarmedicinas likums, 2001).

The law “On Supervision of the Handling of Food”
is binding to deer breeders, since meat production
is one of business sectors of deer breeding. The
purpose of the law is to ensure handling of food,
which is qualitative and harmless to human health,
life and the environment, the elimination of risks, the
promotion of trade and the protection of the interests
of consumers. The law applies to the handling of all
forms of food and any food undertaking and natural
entity involved in it (Partikas aprites uzraudzibas...,
1998).

The Cabinet Regulations No. 180 of April 15,
2003 “Procedure for Keeping Wild Animals Envisaged
for the Use of Meat Production or Pedigree Breeding
in Enclosed Territories” shall be mentioned in the
group of specific enactments. The regulations
prescribe the procedure for keeping wild animals
envisaged for the production of meat or breeding
in enclosed territories or deer parks (Dzivnieku
izcelsmes produktu..., 2003).

Products of organic farming are becoming more
popular among inhabitants, as people are willing to
consume food of organic origin. Animals of the deer
family and the products derived therefrom may be
sold with the reference “Organic farming”, if the
animals have been born on an organic farm and have
been reared in accordance with the requirements
set for organic farms. The procedure for circulation
of animals of the deer family and the products
derived therefrom in organic farming is prescribed
by the Cabinet Regulations of the Republic of Latvia
No. 1204 of October 20, 2009 “Procedure for
the Circulation of Animal Products and Products
Derived Therefrom, which are not Regulated by
Directly Applicable Legal Acts of the European Union
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Regarding Organic Farming” (Dzivnieku un
no tiem...,2009).

The Ministry of Agriculture is the main institution
responsible for the sector, which is also the leading
state administration institution in the sectors of
agriculture, forestry, and fishery (ZM nolikums,
2003). The Ministry of Agriculture is the supervisory
authority for the afore-mentioned Food and Veterinary
Service, which ensures the observance of veterinary
and circulation of products requirements in Latvia
(PVD, 2009). The Ministry of Agriculture supervises
also the State agency “Lauksaimniecibas datu centrs”
(Agricultural Data Centre), which ensures registering
of herds and animals, registering of stands and other
functions based on the requirements of the Law on
Breeding and other regulatory enactments (LDC,
2009b).

Nevertheless the Ministry of Agriculture delegates
several functions to public organisations of the
sector. Thus the Wild Animals Breeders Association,
which has received the status of a pedigree animal
breeding association, coordinates breeding of
wild animals in enclosed territories and breeding
activities. The Wild Animals Breeders Association
implements the functions prescribed by the Law on
Breeding - keeps the studbook of pedigree deer,
certifies breeding bulls, carries out attestation of
farms rearing pedigree animals as well as organises
auctions of animals, import of animals, implements
projects, and deals with promotion of the sector
in the country (Ciltsdarba likums, 1998). In 2008
there were 5 international workshops organised on
evaluation of animal value for breeding and testing
of their capacity for work, which were carried out in
different regions of Latvia with the participation of
owners of the existing farms and other interested
persons. On August 21-24 an international
conference “Farm Management and Quality of
Products in Deer Farming” was organised at Sigulda,
where participants got acquainted with progressive
farm management and production methods in the
world practice enabling Latvia’s deer farmers to
improve production methods and thus also the
quality of products and consequently improving their
competitiveness on the local and European market
(Latvijas Lauksaimnieciba un lauki, 2009).

According to the data provided by Latvian Wild
Animals Breeders Association in 2008 nine farms had
prolonged the status of breeding entities, of which
only 8 farms after inspections and assessment got
their status prolonged as red deer breeding farms
as well as they received “Certificates of Red Deer
Breeding Farms” (Latvijas Lauksaimnieciba un lauki,
2009).

Within the implementation of the Pedigree
Breeding Programme an active work has been carried
out on red deer pedigree breeding programme,
identification and evaluation of breeding stags and
other animals (hides, calves and young animals)
on pedigree breeding farms. The Pedigree Breeding
Programme for Fallow Deer for 2009 - 2013 has been
developed as well as the procedure for recording of
fallow deer and regulation for attestation of fallow
deer breeding and breeding animal evaluation
programme on breeding farms.
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Table 1
Characteristic indicators on the number of deer and deer parks in Latvia
for the period of 2004-2009
No. | Indicators/years Unit of 2004 | 2005 | 2006 |2007 2008 2009* | 2009**
measurement
1. Deer parks number 30 41 46 48 52 54 70
2. Chain increase rate % X 36.7 12.2 4.3 8.3 3.8 29.6
3. Base increase rate % X 36.7 53.3 60.0 73.3 80.0 133.3
4. Deer number 747 980 1645 | 3187 |[4960 |5651 7170
5. Chain increase rate % X 31.2 67.9 93.7 55.6 13.9 26.9
6. Base increase rate % X 31.2 120.2 | 326.6 |564.0 |656.5 |859.8
7. | Average number of
deer per one deer
park number 25 24 36 66 95 105 102
8. Chain increase rate % X -4.0 49.6 85.7 43.7 9.7 -2.1
9. Base increase rate % X -4.0 43.6 |166.6 |283.1 |320.3 |311.4
* at the beginning of 2009, ** on December 1, 2009
Source: authors’ calculations according to the data of LDC 2009a and SDAA, 2009
3. Main indicators characterising the a) chain (%) (1);
sector in Latvia
Several indicators will be analysed to characterise
the deer breedi_ng sector — nur_nber of_ farms, number b) base (%) );
of members joined the Wild Animals Breeders
Association, number of animals and their density,
area of deer parks, and other indicators. The increase ~ Where
rates for the mentioned indicators will be calculated A b~ absolute increase, characterising
to study trends of the changes in Latvia for the m (b.ch) the increase (decrease) of a series
period of 2004-2009. The calculations are based on level within a certain time period;
the time series analysis, i.e. statistical indicators in a . . .
- ) - ) ) y — previous level of a time series;
successive weight row, which numerically display the m-1
process of changes of a phenomenon within a certain A — initial (first) level of a time series.

time period. Three types of time series are applied

in practice:

— time series of absolute values — their levels
contain absolute values;

— time series of relative values — their levels
contain relative values;

— time series of mean values — their levels
contain mean values (Balabka N., 2008). The
present research focuses on the time series of
relative values, which expressively depict the
main changes, occurred in the sector of deer
breeding.

According to the way of calculation, time series
contain the following indicators:

— chain indicators - show the rate of changes
from one period to another period within the
analysed period;

— base indicators - show the final results of all
changes impacted the rows levels compared
with the period assumed as a base period
(Balabka N., 2008).

The increase rate shows a share by which the
level of respective row has increased or decreased
in relation to the previously achieved level.
Legend —t |\

According to N. Balabka (2008), indicators may
be calculated according to the following equations:

Data and calculations included into Table 1 will be
used for the solution of the third research task.

The calculations included into Table 1 allow
drawing several conclusions and interpretations:

— the number of deer parks has increased
2.3 times within the analysed period, i.e. from
30 farms in 2004 up to 70 farms at the end of
2009; thus the average annual increase equals
to 6.7 farms. The most rapid increase in the
number of farms is observed at the beginning of
the analysed period, when in 2005 the number
of farms has increased by 11 units compared
with 2004, while at the end of 2009 the increase
accounts for 14 farms;

— in 2009 the number of deer 9.6 times exceeds
the number of deer in 2006. An especially fast
increase of deer was seen in 2007, when the
number of deer increased almost twice compared
with the previous year. The number of animals
has substantially grown also in 2006 and 2008;

— annually the number of deer has increased by
1000 animals on average. The issue of large
number of licences in 2004 for keeping wild
animals in captivity and growing interests of
entrepreneurs towards this sector explain the
increase of the number of deer within the analysed
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Table 2
Indicators characterising the area of deer parks and animal density in Latvia
for the period of 2004-2009
No. | Indicators/years Unit of 2004 | 2005 | 2006 |2007 |2008 2009* | 2009**
measurement

1. | Area of deer parks ha 1600 | 3850 | 4520 | 5615 | 7235 |8020 |8873
2. Chain increase rate % X 140.6 | 17.4 24.2 28.9 10.9 10.6
3. Base increase rate % X 140.6 | 182.5 | 250.9 | 352.2 | 401.3 |454.6
4. Average area of 1

deer park ha 53.3 | 93.9 |98.3 117.0 | 139.1 | 148.5 | 126.8
5. Chain increase rate % X 76.1 4.6 19.0 18.9 6.7 -14.7
6. Base increase rate % X 76.1 84.2 119.3 | 160.9 |178.5 137.7
7. Average density of

deer per 1 ha number 0.5 0.3 0.4 0.6 0.7 0.7 0.8
8. Chain increase rate % -45.5 | 43.6 55.7 21.0 2.5 14.4
9. Base increase rate % -45.5 | -21.7 | 21.9 47.6 51.3 73.1

* at the beginning of 2009, ** on December 1, 2009

Source: authors’ calculations according to the data of LDC 2009a and SDAA, 2009

period. Besides the experience is accrued, and
gradually market for venison develops as well as
deer parks attract tourists;

— ingeneral the increase rate related to the number
of animals exceeds the increase rate related to
the number of deer parks within the analysed
period more than 6 times, thus showing the
growth and intensification of the sector;

— the average number of deer per one deer park
has increased more than 4 times during the
period analysed and amounts to 102 deer in
2009. It means that farms expand and become
more competitive. The average decrease in the
number of deer per one deer park was observed
in 2005 compared with the previous year and
also in 2009.

Unfortunately it is impossible to provide an
unequivocal assessment on the number of animals in
all deer parks of Latvia due to several reasons:

— there is no single data registering system or
data base, where all the data on situation in deer
parks are collected and updated;

— owners of deer parks having not joined the Wild
Animals Breeders Association are not willing to
provide information on their economic activities.
Despite the unadjusted market of deer breeding
production, farms outside the Wild Animals
Breeders Association consider them as rivals and
disclosure of any information from their part is
impossible;

— process of animal counting is hindered, thus only
approximate data are available.

The ability of farms to cooperate and thus solve
issues significant for the sector unitedly and efficiently
is a significant growth indicator of the sector.
In 2009 the Wild Animals Breeders Association
united 26 members engaged in breeding of red
deer, fallow deer, wild boars, moufflons, roes,
chamois, rambling-horns goats, yaks, and other
wild animals. Consequently 37% of farms engaged

in wild animal breeding have joined the Wild
Animals Breeders Association, thus representing a
quite high indicator of organisation of these farms.
In 2009 twenty-six deer parks with the total enclosed
area of 8000 ha and 7500 wild animals of different
breeds have been completely established within the
Association. Out of 7500 wild animals of different
breeds 66% are red deer, 12% - fallow deer,
6% — moufflons, 6% — wild boars, and 10%
are animals of other breeds. Thirty completely
established deer parks breeding deer operate
outside the Association, however information on
the number of animals and their breeds are rather
controversial. Currently 14 wild animal parks are
unfinished or in the process of establishment.

Deer breeding sector is a multifunctional
agricultural sector, which is proved by the wide
spectrum of economic activities. Out of 54 farms
registered at the beginning of 2009 twelve farms
are engaged in meat production, animal breeding,
hunting and tourism, while six farms are engaged
in meat production, animal breeding and tourism.
Fourteen farms breed deer only for meat production
and hunting, there are also farms specialising in
animal breeding and tourism. Only few farms have
narrow specialisation: 3 farms are engaged only
in animal breeding, 5 farms — in meat production,
2 farms — in hunting, and 3 farms are engaged in
tourism.

The number of deer in farms registered in the
Wild Animals Breeders Association has increased
from 800 animals in 2004 up to 5800 animals
(6.7 times) at the end of 2009.

The figures on the area of deer parks and density
of deer as well as the chain and base increase rates
of these indicators are shown in Table 2.

According to the information included
Table 2:

— between 2004 and 2009 the area of deer parks
has increased 5.4 times, i.e. more than twice

into
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exceeding the increase rate related to the

number of deer parks and 1.8 times lagging

behind the increase rate related to the number

of deer (Table 1);

— at the end of 2009 total enclosed areas or
pasture-grounds in deer parks covered 8873 ha,
of which 3160 ha were forest land areas (SDAA,
2009);

— the area of deer parks has considerably
(2.4 times) increased in 2005 compared with
the previous period, while a relative smooth
area growth is observed for other years. The
availability of the EU Structural Funds financing
after Latvia’s accession to the EU explain the
situation;

— the increase of average area of deer parks
conform to the increase rate of the number of
deer parks within the analysed period (Table 1).

According to the Wild Animals Breeders Association
data in 2005 the area of enclosed territories in deer
parks increased sharply — 2.4 times, while the growth
of number of deer was not so fast, thus deer density
per one hectare decreased by 46%. The actual
number of animals will increase only within the next
years, since the establishment of a deer park is a
time and capital consuming activity.

It is indispensable strictly to follow the well-being
requirements of deer breeding to ensure high quality
of venison. Enclosed areas are classified into 2 areas:
intensive and extensive breeding areas (Dzivnieku
izcelsmes produktu ..., 2003).

Intensive breeding areas cover meadows and
cultivated pastures with a small underwood territory,
where 7 grown-up red deer or 14 grown-up fallow
deer without additional feeding may be kept per one
hectare of meadow in summer. The researches of
the Research Institute “Sigra” show (Miculis J. etc.,
2008) that according to the content of nitrogen in the
excrements it is possible to keep up to 11 red deer or
22 fallow deer per one hectare.

Extensive breeding pasturing areas shall cover
forest land areas with the meadow not less than
1/7 of the whole pasturing territory, where 1 red
deer or 2 fallow deer are allowed to be kept per one
hectare.

In Latvia deer parks are established traditionally
with the approach of extensive farming. Animal
density does not reach 1 animal per 1 ha of enclosed
area. The density of animal number has essentially
increased for the period of 2005- 2009, i.e. from 0.3
to 0.8 animals per 1 ha of enclosed area (Table 2).

Consideration of the present number of animals
and area of enclosed territory leads to the conclusion
that it is possible to increase the number of deer in
the present enclosed areas at least 7 times applying
intensive breeding approach in deer breeding
sector.

Conclusions

1. Deer breeding is a relatively new and progressive
sector not only in Latvia, but also in the
world, which has been developing for the past
20-30 years. The leading position of deer
breeding is held by New Zealand, where the
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number of deer 6-8 times exceeds the number
of deer bred in the USA and Australia.

In Latvia deer breeding has developed during
the past 15 years, since the first deer parks
were established only in 1994. Therefore the
development of deer breeding sector in Latvia
may comprise 4 periods. In Latvia the sector
may be considered as stable and growing from
2004.

In compliance with the Animal Protection Law deer
that are kept in enclosed areas for the acquisition
of products of animal origin or for the purposes
of species selection shall also be considered to be
agricultural animals kept for farming purposes.
Thus general regulatory enactments of animal
husbandry and also several specific regulatory
enactments governing breeding of wild animals
are binding to deer breeding farms.

The Ministry of Agriculture is the main
coordinating institutions of deer breeding sector
as well as of any other agricultural sector.
Individual specific spheres are supervised by
the Food and Veterinary Service and the Agency
“Lauksaimniecibas datu centrs” (Agricultural
Data Centre), while the Wild Animals Breeding
Association implements particular functions
prescribed by the Law on Breeding.

At the end of 2009 there were 70 farms registered
in Latvia and engaged in deer breeding in deer
parks, of which 26 farms are the members
of the Wild Animals Breeding Association.
Total number of deer in the Wild Animals
Breeding Association member farms equals to
5800 deer, totally 7170 deer have been
registered in Latvia. The number of deer
breeding farms has increased by 40 farms or
2.3 times between 2004 and 2009. The number
of deer in the Wild Animals Breeding Association
member farms has increased by 5000 animals
or 6.7 times during the same period. It shows
an even and targeted development of a deer
breeding sector.

Total area of enclosed territories or
pasture-grounds in deer parks at the end of
2009 covered 8873 ha, of which 3160 ha are
forest land areas. The largest increase of the
pasture-ground areas was observed in 2005,
here the availability of the EU Structural Funds
financing that mainly determined the growth of
deer number of explain the situation.

Animal density per one farm is 0.8 animals on
one hectare of enclosed area, which conforms
to the requirements of extensive breeding.
Applying the approach of intensive breeding it is
possible to increase the number of deer at least
7 times in the existing enclosed areas. It is a
future perspective for the sector development
excluding additional capital investment.
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Abstract. The aim of the paper is to characterise the production of grain in the EU member states. Food
products made of grain are important in a human diet. The total output of grain in various regions of the world
is different for the period of two years. On average, 330-350 kg of grain is produced per capita; its distribution
among various countries of the world is very uneven, ranging from less than 100 kg to more than 1 ton per
capita, hence an acceptable amount would be around 500 kg per capita.

The highest yields are gained in the West European countries: the Netherlands, Denmark, France, Germany,
the United Kingdom, Ireland, and Belgium where yields are within a range of 6-8 t/ha.

Key words: grain yield, area, total output.
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Introduction

Graudkopiba ir svarigaka augkopibas nozare,
jo graudu razoSana veicina jebkuras valsts
ekonomisko un politisko stabilitati un ldz ar to ar
iedzivotaju particlbu. No graudaugiem izgatavo
ne tikai maizi un maizes izstradajumus, grausi
nodrosina ari vajadzigo piena, piena, galas, olu un
citu produktu razosanas apjomu, tapéc ar graudu
razoSanu nodarbojas visas pasaules valstis, kur ir

nepiecieSamas zemes platibas un atbilstosie
agroklimatiskie apstakli.
Graudaugu plasa audzésana pamatojas

galvenokart uz $adam ieglistamas produkcijas
priekSrocibam: pirmkart, koncentréts uzturvielu un
mazs Gdens saturs galvenaja razas dala - graudos,
otrkart, iesp&ja graudus ilgstosi uzglabat dabiska
veida, treskart, iespéja graudus transportét lielos
attalumos, ceturtkart, visu audzésanas, novaksanas,
transportéSanas un parstrades darbu pilnigas
mehanizacijas iespé&ja.

Graudaugu partikas produkti cilvéku uztura
ienem aizvien nozimigaku vietu. Daudzas pasaules
attistitakajas valstis tiek parskatita partikas patérina
bilance par labu graudaugu produktiem. Dietologi
uzskata, ka cilvEéku wuztura graudu produktiem
(maizei, sausajam brokastim, biezputram, risiem un
makaroniem) kopa ar kartupeliem jabut ap 40% no
visam partikas produktu grupam.

Visizplatitdkie no graudaugiem ir kviesi, risi
un kukurdza, kas no pasaules kopé&jas graudaugu
séjumu platibas aiznem attiecigi kviesi ap 30%, risi
un kukurtza ap 20% katrs, savukart paréjas labibas
sugas aiznem krietni vien mazaku dalu. (Lauku lapa,
2009.)

Graudu kopievakums dazados pasaules regionos
pa gadiem ir atskirigs. Atskirigs galvenokart mainigu
klimatisko apstaklu d& - postosa sausuma vai
parmériga mitruma dél. Vid&ji uz vienu iedzivotaju
razo 330-350 kg graudu. Sads raditdjs nav augsts,
tacu kopuma pie vienmériga sadalljuma, tas spétu
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nodrosinat iedzivotaju patérina vajadzibu, Graudu
razoSanas sadalljums starp atseviskam pasaules
valstim ir loti nevienmérigs, tas svarstdas no
nepilniem 100 kg lidz pat vairak par 1 tonnu uz vienu
iedzivotaju. Pienemams raditajs butu ap 500 kg

uz vienu cilvéku. (Augkopiba, 2004 Agricultural,
2006-2007.)
Graudu raZiba pasaulé vid&ji ir 2,8-

2,9 tonnas no hektara. Augstakas razas tiek iegiltas
Rietumeiropas valstis: Niderlandé, Danija, Francija,
Vacija, Lielbritanija, Irija, Belgija un raziba svarstas
6-8 t/ha. Savukart viszemakas razas ir galvenokart
Afrika, kur vidéja graudu raza nesasniedz 1 tonnu no
hektara, tas ir tadas valstis, ka, pieméram, Angola,
Nigérija un Sudana. (Augkopiba, 2004.)

Atskiriba no labi apgadatas Rietumeiropas un
citam attistitajam pasaules valstim, gandriz ceturta
dala planétas iedzivotaju izjut partikas trikumu,
jo nav attistita vietéja razosana un ir zema $So
valstu maksatsp&ja. Tapéc neviena valsts, pat ar
daudz nelabvéligakiem klimatiskajiem apstakliem
ka Latvija, nav atteikusies no lauksaimnieciskas
razosanas, kuras pamats ir graudkopiba. Veikti
daudzi pétijumi par graudu razoSanu atseviskas ES
valstis, tacu nepiecieSams tos kopuma raksturot ES.
(Augkopiba, 2004.)

Darba merkis: raksturot graudu razoSanu ES
dalibvalstis.

Izvirzita mérka sasniegSanai noteikti sekojosi
darba uzdevumi:

1. Izanalizét ES dalibvalstis razoto graudu platibu,
koprazu, raZzibu.

2. Noteikt graudu razosanas rentabilitati un to
ietekméjosos faktorus.

Izmantotie materiali: Pétijuma izmantoti
EUROSTAT dati, ,Strategie Greins” dati, Latvijas
zintnieku pétijumi, interneta publicétie materiali.

Pielietojamas petijuma metodes:
monografiska, ekonomiski statistiska, analizes,
indukcijas, dedukcijas.

Péetijuma objekts:
dalibvalstis.

Graudu razosana ES
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Rezultati un diskusija

Results and Discussion
RazZoto graudu platiba, kopraza un raziba
ES dalibvalstis
Area, output and yield of grain in he EU
member states

Lauksaimniecibas tirgus veicindSanas centrs
(LTVC) zino, ka kritosas kvieSu cenas un augstas
resursu izmaksas 2009. gada ietekmé sé€jplatibu
apméru galvenajas razotajvalstis — Francija, Vacija.
Dala zemnieku, nesanemot apmierinosus ienakumus
no 2008. gada razas, var pievérsties citu kultliru
audzésanai. Kopéjas platibas saruks par 1,6% - lidz
221,7 milj.ha. LTVC gan prognozé labvéligus razas
apstaklus lielakaja dala ES valstu, Krievijas rietumu

dala, Ukraina un Azija. Turpreti dala Tuvo Austrumu
valstu un Ziemelafrika ir parak liels sausums
(Tomsone I., 2009.)

Graudaugu séjplatibas pasaulé aiznem gandriz
pusi no visas aramzemes, no tiem kvieSi 32%.
(Apraksti, 2009.)

Kviesu séjumu platibas 2007. gada razai ES valstis
bija 24,7 milj. ha, t.i. par 2,8% mazak neka vide&ji
pedejos piecos gados. (Strategie Grains zinojums
par ES 2008/09 razoSana gadu dati)

Ziemaju graudaugu kondicija Sobrid tiek
uzskatita par labu Eiropas Savieniba. Joprojam
pastav bazas par kviesu razosanas stavokli
Italija, Francija un dazas graudaugu platibas ari
Lielbritanija. Attieciba uz Apvienotas Karalistes,
Strategie Grains uzskata, ka vasaras miezu

1.tabula/ Table 1

Graudu séjumu platiba Eiropas Savienibas dalibvalstis, tukst. ha
Areas sown with grain in the EU member states, thou. ha

Valsts/ Country 2004 2005 2006 2007 2008
Apvienota Karaliste / United Kingdom 3129.4 2922.9 2859.1 2860.0 -
Austrija/ Austria 815.8 796.1 776.8 811.2 841.0
Belgija/ Belgium 319.2 322.2 329.6 329.9 362.7
Bulgarija/ Bulgaria 1824.5 1719.5 1543.9 1526.6 1707.0
Cehija / Czech Republic 1609.4 1611.6 1532.0 1579.8 1558.6
Danija/ Denmark 1490.5 1508.5 1494.0 1448.3 1497.7
Francija/ France 9328.9 9158.0 9030.8 9072.2 9661.6
Griekija/ Greece 1233.2 1221.3 1045.7 1018.2 1165.6
lgaunija/ Estonia 261.0 282.1 280.3 292.3 309.1
Irija/ Ireland 310.2 282.0 279.8 278.9 313.4
Italija/ Italy 4049.1 3778.1 3575.0 3700.7 3794.3
Kipra/ Cyprus 66.4 62.1 64.5 43.6 43.2
Latvija/ Latvia 436.7 469.0 511.8 521.9 544.2
Lietuva/ Lithuania 878.5 956.1 962.9 1003.3 1022.0
Luksemburga / Luxemburg 27.9 28.5 28.8 28.5 31.2
Niderlande/ Netherlands 222.9 221.7 219.3 222.1 243.3
Polija/ Poland 8377.3 8328.9 8381.1 8352.9 8598.8
Portugale/ Portugal 437.2 366.8 348.1 283.9 334.5
Rumanija/ Romania 6229.1 5824.9 5072.6 5100.3 5174.4
Slovakija/ Slovakia 819.1 799.8 740.0 784.4 799.4
Slovénija/ Slovenia 99.8 95.5 96.2 99.3 106.6
Somija/ Finland 1221.2 1187.5 1152.6 1168.4 1251.3
Spanija/ Spain 6480.1 6479.0 6198.0 6142.7 6609.3
Ungarija/ Hungary 2998.9 2930.9 2835.8 2762.4 2914.8
Vacija/ Germany 6946.9 6839.0 6702.2 6571.7 7038.5
Zviedrija/ Sweden 1116.3 1013.3 961.8 981.8 1081.5

Avots: autoru veidots péc EUROSTAT datiem, 2009.

Source: made by the authors according to EUROSTAT data, 2009

Economic Science for Rural Development Nr. 21., 2010

ISSN 1691-3078

83



V. Bugina, A. Brakmanis

Graudu razoSanas raksturojums ES dalibvalstis

séjplatiba pieaugs par 12% lidz 692 tukst. ha
2009. gada, salidzinot ar 615 tukst. ha 2008. gada.

Marta un aprila sakuma laika apstakli ES
tika sadaliti starp Austrumiem un Rietumiem.
Austrumeiropas valstim lietusgazes izraisija pludus
atseviskos regionos, kas lika atlikt planoto pavasara
kultliraugu sésanu, kamér Rietumos sausie apstakli
radija labus nosacijumus vasaraju séSanai pavasari.
Valstis, ko skarusas lietusgazes ES austrumos,
proti, Vacija, Ungarija un Cehija ir aizkav&jusies
vasaras miezu séja. Strategie Grains uzskata, ka no
8. aprila 90% no vasaras miezu platibas ir apsétas
un atkariba no rediona s&jas laika pavasari
bija viena lidz divas ned€las no optimala laika
(1.tab. dati). Tomér, ilgstosi sausais laiks Francija,
ir radijis bazas, ka kultlraugi varétu ciest no

gratibam absorbét slapekli un citas mineralvielas.
KultGraugu raza Francija, un visa ES, bis atkariga
no laika apstakliem. (Situacija ES, 2009.)

Ir Eiropas Savienibas 11 valstis, kuras
analizéjama laika perioda (2004.-2008. g.) graudu
séjumu platiba ir visaugstaka bijusi tiesi 2004. gada,
t.i., Apvienotaja Karalistg, Bulgarija, Cehija, Griekija,
Italija, Kipra, Portugalé Rumanija, Slovakija,
Ungarija, Zviedrija, bet 13 valstis, analizéjot
dinamika, graudaugu séjumu platiba ir palielinajusies.
(skat. 1. tabula)

ES graudu tirgu galvenokart nodrosina Francija,

Vacija, Polija, Spanija, Italija, Lielbritanija un
Ungarija, kuras 2007.gada sarazoja 77% no
visiem ES graudiem. (2.tab. dati) Visvairak

tirgojama graudu kultdra ir kvieSi. Galvenie kvieSu

2. tabula/ Table 2

Graudu kopraza Eiropas Savienibas dalibvalstis, tikst. tonnu
Total output of grain in the EU member states, thou. t

Valsts /7 Country 2004 2005 2006 2007 2008
Apvienota Karaliste / United Kingdom 22074.5 21089.7 20878.1 19354.0 -
Austrija/ Austria 5315.3 4898.3 4460.0 4757.9 5747.8
Belgija/ Belgium 2951.0 2817.5 2741.8 2786.8 3109.1
Bulgarija/ Bulgaria 7434.7 5818.9 5511.8 3171.3 6976.0
Cehija/ Czech Republic 8783.4 7659.8 6386.1 7152.9 8369.5
Déanija/ Denmark 8963.2 9283.1 8632.3 8220.2 9041.2
Francija/ France 70381.5 63977.8 61613.2 59382.2 70377.9
Griekija/ Greece 4330.2 4230.4 3623.1 3762.0 5042.8
lgaunija/ Estonia 608.1 760.1 619.3 879.5 862.3
Irija/ Ireland 2523.0 1944.7 2089.8 2006.0 2353.3
Italija/ Italy 21770.8 20092.1 18787.4 18810.5 20201.4
Kipra/ Cyprus 111.4 70.2 66.6 63.5 57.2
Latvija/ Latvia 1059.5 1314.3 1158.7 1535.2 1689.0
Lietuva/ Lithuania 2859.4 2811.1 1857.8 3017.0 3421.9
Luksemburga/ Luxemburg 179.0 160.6 161.5 148.4 190.7
Niderlande / Netherlands 1923.3 1857.3 1749.9 1622.6 2062.6
Polija/ Poland 29635.1 26927.8 21775.9 27142.8 27664.3
Portugale/ Portugal 1213.8 671.3 1019.8 897.5 1089.5
Rumanija/ Romania 24398.0 19331.2 15740.9 7788.6 16750.3
Slovakija/ Slovakia 3793.2 3585.3 2928.8 2793.2 4077.6
Slovénija/ Slovenia 583.2 576.3 493.6 531.9 579.6
Somija/ Finland 3618.7 4058.3 3790.0 4137.3 4229.1
Spanija/ Spain 23965.5 13486.3 18367.5 23820.3 23269.1
Ungarija/ Hungary 16769.7 16203.0 14459.6 9643.0 16938.3
Vacija/ Germany 51097.0 45980.2 43474.8 40632.1 50104.9
Zviedrija/ Sweden 5507.8 5050.6 4128.4 5057.6 5211.3

Avots: autoru veidots péc EUROSTAT datiem, 2009.

Source: made by the authors according to EUROSTAT data, 2009
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razotaji ES ir Francija, Vacija, Lielbritanija un
Polija, kuri 2007.gada izaudzéja 62% no ES-27
kviesiem. (Eiropas Savienibas, 2008.)

Peéc EUROSTAT (Eiropas Komisijas Statistikas
agentiira) prognozém un autoru pétijumiem, graudu
kopraza 2008. gada ES pieaugusi apméram par
10 % un sasniegusi 284,2 miljonus tonnas, salidzinot
ar 2007. gadu, kviesu kopraza pieauga apméram par
10 %, sasniedzot 123,7 miljonus tonnu, savukart
kukurlizas kopraza pieaug par 17,6 %, sasniedzot
56,7 miljonus tonnu. (Elste A., 2008.)

Kviesi, mieZi un graudu kukurlza ir galvenas
labibas, ko audzé Eiropas Savieniba.

Cetras galvenas valstis sara?o dazadus graudus,
kas veido vairak neka 60% no ES sarazota daudzuma
(2.tab.) Rudziem, rudzu maisijumam un risiem, ST
dala ir vairak neka 80%. Francija un Vacija, divi
galvenie kvieSu razotaji, tas ir ari atbildigas par
vairak ka 40% no ES razota. Graudaugu razosanai
palielinoties par gandriz 40 % laika posma no
2006. gada lidz 2007. gadam, Spanija kluva par
lielako miezu razotaju un sarazoja 20 % no ES
sarazota daudzuma. Francija un Italija, ka divi
galvenie kukurlizu razotdji, sp&j sarazot vairak
neka 50% no ES daudzuma. Ungarija un Rumanija
joprojam parstav treso un ceturto lieldko razotaju
grupu, kukuriizas razosana, attiecigi par 51 % un
56 % no ES. Vacija un Polija sarazo gandriz 80 %
no ES rudzu kopapjoma.

Tikai 8 valstis razo risus Eiropas Savieniba, viena
no tam ir Italija, kas veido vairak neka 50 % no
kopéjas ES risu razosanas.

2007. gada razosanas limenis attieciba uz ES
dalibvalstim par graudu kultGram ir |oti lidzigs.
Tomér, graudu razosana pa gadiem ir diezgan
nestabila, pieméram, 2003. gada sausuma periods
un loti labs gads graudaugiem 2004. gada. Kviesu,
miezu un graudu kukurlizas razoSanas apjoms
samazinajas par 16%, 5% un 13% no 2002. ldz
2003. gadam. 2004. gada Sie limeni pieauga
attiecigi par 34%, 15 % un 37 %, visaugstakais
kapums kop$s 2001. gada. Miezu razosana
samazinajas gandriz par 2 % no 2001. Ilidz
2007. gadam, bet palielinajas par 3 % laika posma
starp 2006. un 2007. gadu.

Graudu kukurlizas razoSsana samazinajas par
gandriz 20% no 2001. lidz 2007. gadam un par 14%
laika posma starp 2006 un 2007. gadu. (Agricultural
statistics, 2008.)

2. tabulas datiem sakaribas ir lidzigas ar
1. tabulas datiem par 2004. gadu, salidzinot tos ar
2008. gadu. Graudu koprazas 2004. gada vislielakas
ir bijusas tajas valstis, kur vislielakdas s&jumu
platibas, iznemot Griekiju, Slovakiju un Ungariju.

Strategie Grains péd€&jais zinojums par ES
2008/09 razosanas gadu, ka ari prognozes par

2009/10 raZosSanas gadu, joprojam ir saméra
nemainigas.
2008/09 sezona kviesu razosana joprojam

ir 140 milj. tonnu salidzinot ar 112 milj. tonnu
2007. gada. Miezu razosana ir redzams neliels
kapums 65.6 milj. tonnu salidzinot ar 35 milj. tonnu
2007. gada, un kukuriizas raZzoSana ari pietuvojusies
62,3 milj. tonnu robezai, salidzinot ar 48 milj. tonnu
2007. gada. Tatad kopé&jais ES graudu razosanas
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skaitlis 2008. gada ir 312 milj. tonnas graudu
salidzinot ar 256 milj. tonnu 2007. gada. (2. tab.)

Prognozes par 2009/10. gada sezonas
graudu razosanas apjomiem neatSkiras no
iepriekSéjam aplésém, kvieSu razoSanas apjoms ir
130.6 milj. tonnu, lidz ar to samazinasies par
9.4 milj. tonnu salidzinot ar 2008/09. gada
sezonu. Miezu razoSanas prognoze Sobrid ir
62.9 milj. tonnu un kukuriizas razoSanas prognoze ir
58.6 milj. tonnu 2009/10 sezona. Graudu razoSanas
apléses ir nemainigas salidzinot ar iepriekséjiem
ménesiem, bet laika apstakli Sobrid un ari nakotng,
bls noteicoSais razas raditajs Eiropas Savieniba.
(Apraksti, 2009.)

Graudu kopievakums dazados pasaules redionos
pa gadiem ir atskirigs, galvenokart, mainigu
klimatisko apstaklu - postosa sausuma vai parlieciga
mitruma dé]. (Apraksti, 2009.)

ES-27 2007. gada bija mazaka kvieSu raza. P&c
ASV Lauksaimniecibas ministrijas (USDA) datiem,
ES-27 2007./2008. gada kviesu razas 2007. gada
oktobri, salidzinot ar septembri, samazinajas par
0,2% (Iidz 120,757 miljoniem tonnu). Tas ir par 3,2%
mazak ka 2006./2007. gada. Iemesls - nelabvéligi
laika apstakli, kuru dé| vidéja kviesu raZiba ES
valstis veido 4,89 t/ha, td ir pati mazaka raziba
kop$ 2003./2004. gada, kad sausuma dé| raZziba bija
samazinajusies lidz 4,55 tonnam no hektara.

Péc Francijas tirgus analitiku adentiras
,Strategie Grains” oktobra prognozes datiem, ES
2007./2008. gada miksto kvieSu razas prognoze
samazinata par 1,7% (Idz 112,7 milj. t), t.i., par
Cetriem procentiem mazak ka 2006./2007. gada.
(Saulgrieze A., 2007.) ASV Lauksaimniecibas
ministrija  globalo kvieSu tirgu 2009. gada
rékina 682 miljonu tonnu apméra (2008. gada
611 milj. t), bet 2009. gada patéripu [&s
652,4 miljonu tonnu apméra, par 1,5 milj. tonnu
mazaku neka 2009. gada. 2008. gada rudeni labas
razas lauksaimnieki ir vakusi visds Eiropas valstis
(2.tab. dati). Tiesa gan, tapat ka Latvija, loti
liels bijis lopbaribas graudu ipatsvars, kas priecé
lopkopjus. Eksperti teic, ka 2009. gada Ukraina
kopa (ja bus kaut cik apmierinosi dabas apstakli),
visticamak, izdoSoties nokult tikpat daudz labibas, cik
2008. gada, proti, 1,6 miljonus  tonnu.
Graudaugu raziba pasaulé vidéji ir 2,8-2,9 t/ha.
(Apraksti, 2009.) Péc EUROSTAT datiem, vidé&jas
graudu raZibas ES dalibvalstis ir nedaudz
samazinajusas:

— vidé&ja kviesu raziba ES ir 5,66 t/ha
— vidéja miezu raZiba ES ir 4,52 t/ha
— vidéja kukurizas raziba ES ir 8,59 t/ha

Analiz&jot ES valstu graudu raZibu datus no
2004. gada hdz 2008. gadam, jasecina, ka,
lielakoties, lielaki tie ir 2004. gada un 2008. gada
(3. tabulas dati). Visintensivakas graudu razotajas
ir Belgija, Irija, Niderlande, Apvienota Karaliste,
Francija, Vacija, kuru raziba svarstas no 6,8 t/ha lidz
9,2 t/ha. Viszemakas razibas ir Igaunija, Kipra,
Latvija, Lietuva, analiz€jamos gados tas svarstas no
1,0 t/ha lidz 3,4 t/ha. (3.tabulas dati)

Daudzas Eiropas valstis graudu raziba 2007. gada
bija mazaka ka 2006. gada. Vacija, 2007. gada vid€ja
kvieSu raZiba valstl ir 6,74 t/ha (2006. gada bija
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3. tabula/Table 3

Graudu raziba Eiropas Savienibas dalibvalstis, tonnas
Yield of grain in the EU member states, t

7,21  t/ha),

Valsts /7 Country 2004 2005 2006 2007 2008
Apvienota Karaliste / United Kingdom 7,0 7,2 7,3 6,8 -
Austrija/ Austria 6,5 6,2 5,7 5,9 6,8
Belgija/ Belgium 9,2 8,8 8,3 8,5 8,6
Bulgarija/ Bulgaria 4,1 3,4 3,6 2,1 4,1
Cehija /Czech Republic 5,5 4,8 4,2 4,5 5,4
Danija/ Denmark 6,0 6,2 5,8 5,7 6,0
Francija/ France 7,5 7,0 6,8 6,6 7,3
Griekija/ Greece 3,5 3,5 3,5 3,7 4,3
lgaunija/ Estonia 2,3 2,7 2,2 3,0 2,8
Irija/ Ireland 8,1 6,9 7.5 7,2 7.5
Italija/ Italy 5,3 5,3 5,3 5,1 5,3
Kipra/ Cyprus 1,7 1,1 1,0 1,5 1,3
Latvija/ Latvia 2,4 2,8 2,3 2,9 3,1
Lietuva/ Lithuania 3,2 2,9 1,9 3,0 3,4
Luksemburga/ Luxemburg 6,4 5,6 5,6 5,2 6,1
Niderlande/Netherlands 8,6 8,4 8,0 7,3 8,5
Polija/ Poland 3,5 3,2 2,6 3,3 3,2
Portugale/ Portugal 2,8 1,8 2,9 3,2 3,3
Rumanija/ Romania 3,9 3,3 3,1 1,5 3,2
Slovakija/ Slovakia 4,6 4,5 4,0 3,6 51
Slovénija/ Slovenia 5,8 6,0 5,1 5,4 5,4
Somija/ Finland 3,0 3,4 3,3 3,5 3,4
Spanija/ Spain 3,7 2,1 3,0 3,9 3,5
Ungarija/ Hungary 5,6 5,5 51 3,5 5,8
Vacija/ Germany 7,4 6,7 6,5 6,2 7,1
Zviedrija/ Sweden 4,9 5,0 4,3 5,2 4,8

Avots: autoru veidots péc EUROSTAT datiem, 2009.
Source: made by the authors according to EUROSTAT data, 2009

bet raza - 20,965 milj. t Gulf cena samazindjas par 3.6% no 195%/t
(2006. gada - 22,366 milj. t). Ziemas miezu raziba uz 188%/t.

2007. gada ir 5,86 t/ha, bet vasaras mieziem -
4,3 t/ha. Kopéja miezu raza veido 10,480 milj. t,
t.i., par 12,4% mazak neka 2006. gada. Tritikales
raza par 7,7% mazaka, un ta ir 2,065 milj. t.
(Saulgrieze A., 2007.)

Ari jaunaja pasaulé - Amerikas kontinenta - razas
varétu bit zemakas, neka ceréts. 2009. gada slikto
laika apstaklu dé|l Argentina jau samazinajusi sojas
razibas prognozes, ja laika apstakli neuzlabosies,

naksies rékinaties ar zemaku kvieSu razu.
(Graudins U., 2008.)
HRW FOB Gulf cena ir samazinajusies

par 3.75% no 246%/t uz 238%/t, bet SRW FOB

86

2009. gada 25. februaris (Melnas jlras baseina
valstis) — feed FOB $140/t, salidzinot iepriekséja
nedéla redistréto cenu, ta ir samazinajusies par
6.6%.

2009. gada 25. februaris (Rouenas osta, Francija)
Kviesu cena €142/t, salidzinot ar iepriek$éjo ned&lu
ta ir samazinajusies par 3%, miezu cena €115/t
salidzinot ar iepriek$&jo nedélu ta ir samazinajusies
par 2.5%.

Var pievienoties EK, kas uzskata, ka
visreprezentativaka cena ES ir Francijas FOB cena, jo
Francijas ostas (ipasi Rouenas osta) ir lieldkie graudu
tirdzniecibas apjomi.
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LIFFE — London International Financial Futures
Exchange (Lielbritanija);

MATIF — The International French Futures and
Options Exchange (Francija);

CBOT - The Chicago Board of Trade (ASV).

Starptautiskas organizacijas OECD - FAO
prognozes par graudu cenam. Konkréti 2009. gada
razas sezona kviesu tonnas cena bis vidé&ji 119,6
lati. Starptautiskie pétijumi liecina, ka nekas labaks
nav sagaidams ari turpmakajos gados. Berlines
Humbolta universitates pétijums liecina, ka ES kviesu
cenas nakamo desmit gadu laika palielinasies vidé&ji
par 1,4% salidzinajuma ar 2003.-2005. gada limeni.
OECD - FAO prognozes rada, ka no 2009./2010. gada
lidz 2017./2018. gada sezonai kviesu cena turésies
stabila 103 Ls/t limeni. (Tomsone 1., 2008.)

2009. gada otraja pusé un nakama gada
sakuma situacija pasaules graudu tirgos cenas zina
bls labaka. Iemesls - Eiropa 2009. gada piedzivo
kartigu ziemu. Ta, pieméram, gaisa temperatira

Vacija dazas dienas nokritas pat lidz
minus 20 gradiem, lidz ar to pamatigi bls cietusi
ziemaju séjumi. Turklat Eiropas veco valstu

lauksaimnieki parasti nerékinas ar lielu salu ziema,
tade] batiba neizmanto sala izturigas Skirnes.

Globalaja graudu bilancé 2009. gada piedavajums
bls lielaks neka pieprasijums, ari ievérojams cenu
palielindjums salidzindjuma ar pasreiz€jo cenu nav
gaidams, tomér ir janem véra iespéjama nelabvéligo
laika apstak|u ietekme uz graudu cenu.

2009. gada 25. februaris (ASV) — eksporta kviesu
cenas parsvara stabilas.

Veértéjot situaciju 2009. gada janvara beigas un
februara sakuma, var teikt, ka kviesu iepirkuma
cenas ir stabilas, lai gan joprojam pietiekami mazas
(93 Ls/t). PasSreizéjos ekonomiskajos apstaklos
pieprasijums péc graudiem un to piedavajums
pasaulé ir Joti mainigs.

Graudu cenu pirmais lielais kapums tika novérots
jau 2007.gada sakuma. Tas izskaidrojams ar sliktam
graudaugu razam Ukraind, Ungarija, Rumanija,
Bulgarija, ASV, Australija, ka ari ar to, ka liela
dala graudu tiek izmantota bioenergijas razosanai.
(Graudins U., 2008,)

2008. gada aprili partikas kviesu cenas
salidzindjuma ar 2007. gada aprili palielinadjusas
par 70%. Savukart lopbaribas miezu vidéja cena
2008. gada aprili attieciba pret 2007. gada aprili
pieaugusi par 54%. (Elste A., 2008.)

Tapat ari lauksaimniekiem graudu raZosSanas
un darbaspé€ka izmaksas ir divas reizes augstakas,
salidzinot ar situaciju pirms trim — Cetriem gadiem.
(Graudins U., 2008.)

Graudu razosanas rentabilitate un to
ietekmé&josie faktori
Profitability of grain production and
factors impacting profitability
Lauksaimnieciba nodarbinatie ir pilnigi
nepiecieSama iedzivotaju sastavdala - gan tur, kur
Sai nozareé stradajoso ir maz, gan ari tur, kur to skaits
sasniedz pat pusi no visiem iedzivotajiem.
Moderna lauksaimnieciba ir nozare, kas netiesi
sagada darbu citam saimniekoSanas nozarém,
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dodot pasutijumu un nodarbinatibu lielam skaitam
konstruktoru, masinblvniecibas specialistu,
traktoru, kombainu un citu lauksaimniecibas masinu
un inventara konstruktoru un celtnieku, graudu
kalsu un elevatoru projektétaju un celtnieku,
mineralméslu razotaju, augu aizsardzibas lidzek|u un
majlopu arstniecibas lidzek|u razotaju, selekcionaru
un séklkopju un visbeidzot daudzu tirdzniecibas
uznémumu darbinieku. Pie ta vel nak klat daudzi
primaro lauksaimniecibas uzpnémumu produkcijas
veida parstradataji, labibas, piena un galas produktu
razotaji, konditori, dzérienu izgatavotaji, partikas
rupniecibas darbinieki un atkal - tirgotaji.

Lauksaimnieciskaja razosana ir svarigi aprékinat
ne tikai visvairak iesp€jamo ieglistamas augkopibas
un lopkopibas produkciju daudzumu, bet ari izmaksas
Sis produkcijas razoSanai, ka ari sagaidamo pelnu.
Izmaksas razosanai katrai saimniecibai ir individualas
un atkarigas no saimniecibas vaditaja sp&jam un
prasmes organizét razosanu, izmantot esoSos
resursus, piesaistit resursus no arienes.

Var pievienoties A. Borukam, ka tas ir |oti stipri
atkarigas ari no razosana izlietoto rlpnieciskas
izcelsmes izejvielu, energétikas un degvielas, ka arl
lauksaimniecibas masinu un inventara tirgus cenam
un no valsts pasakumiem So cenu regulésana. Labibas
razoSana, ietver ari patérinu, importu un eksportu,
cenas un pasizmaksu. (Boruks A.,1999.)

Pateicoties 2007. gada lieliskajai razai un
augstajam graudu cenam valsti, graudu Ipatsvars
saimniecibas palielinajies no 51% lidz 66% no
kopé&jas pardotas produkcijas vértibas. Diemzél
vienas graudu tonnas razoSanas pasizmaksa ir
parak augsta - 2005. un 2006. gada ta bija
augstaka neka graudu realizacijas cena un tikai
pérn, pateicoties labajai razai un netipiski
augstajai iepirkuma cenai, ta parsniedza
pasizmaksu un bija 90,4 lati par tonnu. Tiesa,
ne visas - mazajas saimniecibas (P&tijumi liecina,
ka ES mazo lauku saimniecibas ir ar platibu
mazaku neka 5 ha) razoSanas izmaksas joprojam
bija loti augstas: 130 lati par tonnu graudu. Var
pievienoties ZM  secinajumam, ka nelielas
saimniecibas graudu razosana joprojam nav un,
nemot VEra augosas izmaksas par degvielu un
mineralmésliem, nebls rentabla. (Tomsone 1.,
2008.)

ZM secina, ka mazajas un vidéjas saimniecibas
starpibu starp graudu razZoSanas pasizmaksu un
realizacijas cenu nosedz atbalsta maksajumi.
Tie bija 17% no kopé&jiem graudu razoSanas
iepémumiem. Atbalsta maksajumi, kas pieejami
saimniecibas, rekinot vidé&ji uz vienu tonnu graudu,
2005. gada bija 23,7 lati, 2006. gada - 37,2 lati, bet
2008. gada - 24,6 lati. Atbalsta apjoms bija vidé&ji par
14% zemaks, jo tas galvenokart izvietojusas Zemgalé
un Pieriga, kur netiek maksats mazak labvéligo
apvidu atbalsts. Ta ka tuvakajos divos gados Sis
atbalsta veids tiek bitiski samazinats, paredzams,
ka graudu razosana mazajas saimniecibas bilis ar
parméru lielu minusa zimi.

VEértéjot graudu razoSanas rentabilitati, ZM
konstaté, ka 2007. gada, nemot véra saimniecibu
pelnu un saimnieciskas darbibas izmaksas, ta bija
vid&ji 21,1%, kas ir labs raditajs. Tacu, izvértéjot
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rentabilitati péc saimniecibu lieluma, nakas
konstatét, ka mazajas saimniecibas rentabilitate
bija - 8,4%, tatad razosana rada zaud&jumus.
Visaugstaka rentabilitate - 27% Ilidz 28% - bija
vid€ja lieluma saimniecibas.

Autori mazajam saimniecibam ieteiktu palielinat
razoSanas apjomus un samazinat izmaksas. Ka
zinams, praktiski So ieteikumu Tstenot ir |oti griti.
Izeja varétu blt iesaistiSanas lauksaimniecibas
pakalpojumu kooperativos.

Latvija 2008. gada sakuma bija 29 atzitas
lauksaimniecibas pakalpojumu graudkopibas
kooperativas sabiedribas. Lielakoties Sis kooperativas
sabiedribas nodarbojas ar savu biedru saimniecibas
sarazotas augkopibas (graudi, rapsis) produkcijas
uzglabasanu, pirmapstradi, realizaciju un biedru
centralizétu apgadi ar razosSanai nepiecieSamajam
izejvielam - mineralmésliem, augu aizsardzibas
lidzekliem, ka ari sniedz konsultacijas u.c.
pakalpojumus.

Graudkopibas kooperativi ik gadu paplasina
savu darbibu, veicinot lauksaimnieku savstarpé&jo
sadarbibu. Sie kooperativi apvieno gan lielos
zemniekus, kuri apsaimnieko lidz 6000-7000 ha
zemes, gan mazos - ar 15 hektariem. Graudkopibas

kooperativi daJu savas sarazotds un iepirktas
graudu un rapsa produkcijas izveda uz ES
dalibvalstim. Ta tris kooperativi laika no 2005.

lidz 2007.gadam izveda produkciju vidéji 17,6%
apjoma no to neto apgrozijuma vértibas, pie tam
lielakais no kooperativiem vid€ji katru gadu pat
39,5%. Saja raksta kooperativi tika analizé&ti
grupas péc lielaka neto apgrozijuma - kopa tris
un septini nozimigakie, nemot véra pieejamos
finansialas darbibas raditajus. Graudkopibas
kooperativu vidd nozimigako vietu ienem tris, kuri
apvieno lielako graudu razotaju skaitu un kuru neto
apgrozijums 2007.gada kopa bija 96,5% no kop€ja
graudu kooperativu neto apgrozijuma. So tris
kooperativu neto apgrozijums 2007.gada, salidzinot
ar iepriek$éjo gadu, pieauga par 17,4 milj. Ls jeb
48,6%. To veicindja ari izteiktais graudu un rapsa
cenu pieaugums 2007.gada. Apskatito septinu
kooperativu pelpa pedeja gada laika palielinajusies
no 493,4 tukst. Ls uz 1593, 6 tukst. Ls jeb 3,2 reizes.
(ZM Zino_ skatits 01.04.2009.)

Ekspertu vértéjums par minimalo graudaugu
platibu, kas varétu bdt ekonomiski pamatota
produkcijas razosanai, nav vienpratigs, bet,
pienemot, ka tirga 50 t graudu spéj piegadat tikai tas
saimniecibas, kuras apséj vismaz 20 ha graudaugu,
2009. gada sSadas saimniecibas Latvija bija
3735, tas ir, 12% no kop€ja graudu audzétaju
saimniecibu skaita. (Zute S., 2008.)

Partikai graudi audzéti vairak neka lopbaribai -
no visa labibas apjoma aptuveni 60%. Rentablak
ir audzet partikai, jo partikas graudiem ir augstaka
cena. Protams, ir savi nosacijumi un kvalitates
raditaji, ko pieprasa parstrades uznémumi, lai no
graudiem varétu sarazot maizi. Lopbaribas graudiem
kvalitates prasibas nav tik augstas, toties cena ir
zemaka. Jateic, ka daudzas lopkopibas saimniecibas
vai nu iepérk gatavu produkciju, vai audzé tas pasas.
Ir tadas, kas ne tikai pasas audzg, bet pasas ari no
graudiem sagatavo lopbaribu. Dala saimniecibu gan
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dod prieksroku gatavai produkcijai, jo, lai audzétu
un novaktu graudus, vajadziga Tipasa tehnika.
(Orupe A., 2008.)

2008. gada ir tendence, ka lielas saimniecibas
vairak specializ€jas uz vienu lauksaimniecibas
nozari, jo saprot, ka vairakas attistit ir |oti grati.
Katrai sésanai/stadisanai un novaksanai vajadziga
sava tehnolodija un tehnika. Ja audzg&, kartupelus,
Sai kultlGrai vajadziga cita tehnika, glabasana,
bet graudiem ir savs cikls - novaksana, tirisana,
7avésana, uzglabasana. Irjau, protams, saimniecibas,
kas audzé dazadus lauksaimniecibas kultlraugus,
bet tds galvenokart ir pasSpatérina saimniecibas,
kas neorient&jas uz tirgu vai ari tirgi pardodama
produkcijas dala ir neliela.

Autoriuzskata, ka, lai konkurétu tirgt, saimniecibai
jabut pietiekami lielai. Tikai tad var pazeminat
graudaugu pasizmaksu un piedavat savu produkciju
par konkurétspé&jigu cenu. Uzskata, ka rentablai precu
produkcijas graudu razoSanai graudaugu platiba
nevar bt mazaka par 50 ha. 2006. gada saimniecibu,
kurd & platiba bija mazaka, bija 42896. Sobrid
arvien izteiktak saimniecibas iet plaSuma, nevis tiek
dibinatas jaunas. Sobrid zemniekiem ir probléma - ja
ir vairak zemes (ap 2000 ha un vairak), ta biezi vien
nav vienuviet - un atrodas ne tikai viena rajona, bet
divos vai pat trijos. Tas Tpasniekiem japatéré gandriz
diena, lai Sos laukus apbraukatu. Tas, protams,
sarezdi darba organizaciju un tehnikas parvietosanu.
Lai no ta izvairitos, lauksaimnieki censas laukus,
kas ir talak, sev pietuvinat, ka ari iznomat uz ilgaku
laiku. Ja iznomasana ir uz garaku terminu, zemnieks
var ieguldit lielaku kapitalu konkrétaja zemes gabala,
pieméram, to méslojot vai melior&jot.

Runajot par diskutablo graudu izmantoSanu
degvielas razoSanai, ES tomér ir mérkis - aizstat
fosilo degvielu ar atjaunojamiem resursiem. Un
katra valsts tiek mudinata sarazot dalu degvielas
vai energijas tieSi biologiskaja varianta, kas lautu
nenoplicinat arvien sartkoSos naftas krajumus.
Pagaidam nav bazu, ka graudi varétu pietrikt tapéc,
ka dala tiek izmantota iepriekSminétajam nolGkam.

Visai sarezdita situacija ir mineralméslu iegades
zina, jo kop€ja izmaksu struktura tie ir galvena
izdevumu sastavdala, péc tam seko degviela.
Diemzél Latvija mineralméslus nerazo, ta ka misu
lauksaimnieki ir atkarigi no razotajiem. Savukart
razotajiem musu tirgus ir [oti mazs, viniem ir izdevigak
pardot savu produkciju lielakiem ,nonémé&jiem”.
Tacu katra lieta ir arl sava pozitiva puse - lai gan
svarigi ir iedot augam visas vajadzigas baribas vielas,
tomér mineralméslu augsta cena lauksaimniekam
liek parékinat, cik lielu devu dot, un noveértet, cik
katram laukam ta vajadziga, jo ir gan bagatigaka,
gan trlcigaka augsne - un tam vajadzigs atskirigs
mineralméslu daudzums. Saja zina laimé&taji ir tie,
kas nodarbojas ari ar lopkopibu, jo tad ir iespé&ja
lauku méslosana izmantot organiskos méslus. Tacu
tadé] nevar teikt - mums vajag saimniecibas tikai
ar lopkopibu, jo sakt ar to nodarboties nav nemaz
tik viegli.

Eksperti norada - nelielu ceribu starinu dod
degvielas cenas kritums, kas gan péc dazam
nedélam bls apstdjies. Kritusas ari nepamatoti
augstas mineralméslu cenas (slapeklim, ja uzreiz var
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norékinaties, par 50%), tomér ziemaju s€jas laika
izmantots dargais méslojums, kas palielinas nakama
gada razas izmaksas. (Graudins U., 2008.)

Nozares dzivotsp&ju nosaka ne tikai zinasanas
ekonomikd un marketingd, bet ari zinasanas
agronomija. Saimniecibu specialistiem, izvéloties
konkrétai situacijai optimalo audzésanas panémienu,
janem VEéra augsne, tas augliba, Skirnes, séklas
kvalitate, augu maina, s€jas laiks un panémieni,
méslojums, ta devas un daudzi citi kritériji.

Secinajumi

Conclusions

1. ES graudu tirgu galvenokart nodrosina Francija,
Vacija, Polija, Spanija, Italija, Lielbritanija un
Ungarija, kuras 2007.gada sarazoja 77% no
visiem ES graudiem.

2. Visintensivakas graudu raZotajas ir Beldija, Irija,
Niderlande, Apvienota Karaliste, Francija, Vacija,
kur raziba svarstas no 6,8 t/ha lidz 9,2 t/ha.

3. Graudu tirgus cena parasti veidojas galvenajas
pasaules tirdzniecibu ietekmétajas birzas, kuras
labiba tiek pirkta un pardota lielas partijas.
Partikas graudi Latvija tiek audzeti vairak neka
lopbaribas graudi - no visa labibas apjoma
aptuveni 60 % ir partikas graudi.

4. 2008. gada rentablak ir audzét partikai, jo
partikas graudiem ir augstaka cena, neka
lopbaribas graudiem.

Priekslikumi

Proposals
Lai samazinatu graudu razoSanas pasizmaksu:

1. Saimniecibam javeic izejmaterialu samazinasana
uz mineralméslu rékina, ko iespéjams panakt ar
regularu augsnu agrokimisko analizu veikSanu
un agrokimisko materialu izpéti;

2. Saimniecibam ir jameklé alternativos méslosanas
lidzeklus visiem saimniekoSanas limeniem.
Ka labus piemérus var minét putnu méslus un
dinu kompostu, jo gan putnu fabrikas, gan
attirisanas iekartu uznémumi labprat sadarbojas
ar lauksaimniekiem, tas ir saistits ar neseno
mineralméslu cenu kapumu 2008. gada augusta
menesi;

3. Javeicina vairaku saimniecibu kooperacija
jaunas un jaudigas tehnikas izmantosana, kas
samazinas tehnikas amortizacijas izmaksas, ka
ari palielinatu razigumu un novérstu novecojusas
tehnikas remonta izdevumus, tas ir saistits ar
ierobeZotiem naudas resursiem;

4. Saimniecibamirjaizvértéattalumusstarplaukiem
un saimniecibu. Saimniekiem jaiemaina talakie
saimniecibas lauki pret tuvak esosajiem laukiem
ar kaiminu saimniecibam, lidz ar to samazinot
degvielas izmaksas uz lielo parbraucienu rékina,
tas ir saistits ar augstas degvielas cenu;

5. Viensnopirmajiemuzdevumiemlauksaimniekiem
saistiba ar tieSo atbalsta maksajumu un platibu
maksajumu sapemsanu ir, noskaidrot uz kada
veida maksajumiem tie var pretendét un, kada
veida likumdosanas aktus lauksaimniekiem ir
jaievéro.
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EU Member States for the Period of 1961-2008

Pawel Kobus, PhD, Faculty of Economics, Warsaw University of Life Sciences

Abstract. The paper presents an analysis of the wheat yields variability in the EU member states. The
research aim is to compare the average level and variability of wheat yield and production of the EU member
states. Particular attention is paid to the following issue: the relationship between the average level of yield
and its variability.

The data from two sources Eurostat (Eurostat 2009) and FAOSTAT (UNdata 2009) are used in the research.
These sources allowed covering the time period from 1961 to 2008. The time series were divided into three
periods: 1961-1976, 1977-1992, and 1993-2008 to assess the changes of yield level.

The average shares of wheat production area in the current EU member states were calculated for each time
period. It was found out that there exists a tendency to increase wheat production area in the Northern part of
Europe and decrease in the Southern part. The expected values and standard deviations for the wheat yields
were also estimated for the time period.

While the average yields have increased in all 27 countries, the most impressive changes have taken place
in Ireland and Belgium with the increase over 40 dt. The highest yields were observed in the West-northern
part of the EU, while the lowest yields — in the Southern part of the EU and some recent EU member
states, i.e. Estonia, Latvia, and Romania.

The analysis of relation between the average yields and standard deviations carried out separately for each
country allowed drawing a conclusion that there exists a positive relationship between the yields level and

their variability, at least on the country level.

Key words: wheat production, production risk, production variability, EU.

Introduction

The whole agricultural sector and cultivation of
crops in particular is burdened by high risk. Price
changes of inputs and products during the long
production cycle are the first source of this risk.
The second source is the production risk due to the
weather impact on the yield level. The influence
of the weather on production level is a factor
distinguishing agriculture from all other sectors of
the economy.

Weather patterns are very diverse across the
EU member states, the same can be said about
soil conditions and technology. It makes necessary
for the crop production risk analysis to be precise;
at the least each country should be investigated
separately. However in the previous studies of
the author (Kobus P., 2009) it was shown that
even such a uniform country as Poland cannot
be treated as homogeneous in terms of wheat
production risk.

Environmental conditions, especially the weather
conditions can change dramatically from year to
year, though for moderately long time periods it
remains the same on average. On the contrary the
human depending factors, like better technologies,
new varieties, higher inputs especially fertilisers etc.,
typically are slowly improved from year to year, with
the exception of a drastic change in the economic
situation; therefore a change requires long time to
be evident on the country level. The present paper
pays a special consideration to obtain a long time
series (48 years).
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The main research aim is to compare the average
level and variability of wheat yield and production of
the EU member states. Particular attention is paid
to the following issue: the relationship between the
average level of yield and its variability. It can be
interpreted as a question about the relation between
the changes of yields resulting from the weather
conditions and the changes of yields resulting from
the human depending factors.

Data

The data used in the analysis comes from two
sources Eurostat (Eurostat, 2009) and FAOSTAT
(UNdata, 2009). The source of the first choice was
Eurostat, though complete time series of production
area, production quantity, and yields of wheat
were available only for 7 countries, i.e. Belgium,
Denmark, Ireland, France, Italy, Luxembourg
(Grand-Duché), and the Netherlands. The FAO data
were used to overcome this problem and fill the
information gaps.

The question of reliability and conformity of the
data always arises when combining data from two or
more sources. Usually the most reliable data are to be
found in the national offices of statistics, but it may
be difficult to obtain such data from several countries.
However, Eurostat also contains official data and is
considered as reliable source. The reliability of FAO
data was checked by comparison of the repeated
observations with Eurostat data (Table 1).

Although some imparity in the data was
observed (in about 5% of cases larger than 2%)
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Table 1
Conformity of Eurostat and FAO data
Area Yield Production
DRI | Grcases | S"are | Grtases | Shre | Gfcaces | Share
<-4% 17 2.4% 6 0.9% 6 0.9%
-4.0% - -2.0% 16 2.3% 7 1.0% 5 0.7%
-2.0% - -0.5% 31 4.5% 24 3.5% 31 4.5%
-0.5% - 0.5% 606 87.2% 628 90.4% 589 84.7%
0.5% - 2.0% 16 2.3% 11 1.6% 28 4.0%
2.0% - 4.0% 4 0.6% 4 0.6% 13 1.9%
>4% 5 0.7% 15 2.2% 23 3.3%
Source: author’s calculations according to the Eurostat and FAO data
Table 2

Structure of wheat production area in the current EU member states, 1961-2008

Average share of total area of wheat production (in percent) (Fhanges -between
periods, Period 1 = 100
Country In Period 1 In Period 2 In Period 3
(1961-1976) | (1976-1992) | (1993-2008) In 2008 In Period 2 | In Period 3
Austria 1.15 1.23 1.06 1.12 107 92
Belgium 0.84 0.83 0.80 0.85 99 96
Bulgaria 4.31 4.56 4.46 4.19 106 104
Cyprus 0.27 0.04 0.02 0.02 14 8
Czech Republic - - 3.22 3.03 - -
Denmark 0.47 1.28 2.51 2.41 272 533
Estonia - - 0.26 0.41 - -
Finland 0.90 0.57 0.61 0.83 63 67
France 16.50 20.20 19.63 20.71 122 119
Germany 8.36 10.19 11.05 12.12 122 132
Greece 4.23 4.09 3.22 2.48 97 76
Hungary 4.92 5.30 4.26 4.26 108 87
Ireland 0.32 0.27 0.34 0.40 83 104
Italy 16.42 13.14 8.91 8.63 80 54
Latvia - - 0.65 0.97 - -
Lithuania - - 1.34 1.52 - -
Luxembourg 0.06 0.03 0.04 0.06 57 72
Malta 0.01 0.01 0.01 0.01 101 152
Netherlands 0.57 0.55 0.52 0.59 98 91
Poland 7.24 8.09 9.37 8.59 112 129
Portugal 2.34 1.31 0.73 0.33 56 31
Romania 10.90 9.46 8.35 7.96 87 77
Slovakia - - 1.52 1.41 - -
Slovenia - - 0.14 0.13 - -
Spain 15.05 10.25 8.24 7.79 68 55
Sweden 1.11 1.25 1.35 1.36 112 121
United Kingdom 4.04 7.37 7.39 7.84 183 183
Source: author’s calculations according to the Eurostat and FAO data
the author decided to use the FAO data to fill the  during the system transformation started in
gaps in Eurostat data. Poland in 1989. The following aspects were
The combination of data from the two analysed for all the countries: wheat
sources allowed obtaining time series with production area in thousand ha, production
the year 1961 as the starting point for all but quantity in  thousand tones, and  yield
six countries, whose territories were defined in dt/ha.
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The present study analyses total values for wheat
together with common wheat, spelt or durum wheat
species, winter or spring varieties.

Research methods

The time series are divided into three
periods: 1961-1976, 1977-1992 and 1993-
2008. Standard deviations (1) and variation
coefficients (2) will be calculated for each period
average values.

@
where:
SX — estimator of the standard deviation
of variable X,

X — sample mean,

N — sample size,

X; — ith observation of variable X.
Contrary to the standard deviation, which

is expressed in the same units as the variable
considered; the coefficient of variation, expressed
in percents, is a relative measure with the average
value as the reference point:

V, =% @)

As it was mentioned, special attention is paid to
the relationship between the average level of yield
and its variability. It is a simplification, but one may
say that if there is no relation the values of standard
deviations are roughly the same, regardless of the
average level. On the contrary, the values of variation
coefficient are roughly the same in case of the linear
relationship.

In case of the yield trend, the variability
measured without taking it into consideration is
overestimated (Kobus P., 2009). The amount of
the bias is proportional to the strength of the trend.
Let us define the trend as a function of time which
explains the conditional expected value:

E(X|T=t)=1(t) @)
where:

t - time moment,

E(X |T = t) — expected yield in time moment L.

The function T (t) could take any form but in
short time series it is usually safe to use the simplest
linear form for it approximation:

@

92

The equation for calculation of the standard
deviation estimator becomes:

)

where:

Xt — observation of yield in time moment L.

X(t) — estimate of f (t)

Both equations (1) and (5) are equations for
unbiased estimator of standard deviations in the
case of normal distribution of the variable observed.
The change in the denominator from n-1 to Nn-2 is
the consequence of numbers of parameters in the
subtracted part.

The issue of expected value is more complicated.
If measures which use the expected value or its
estimate are thought of as indicators of the production
risk in the next year, i.e. in time moment N+1, the
estimated trend function shall be used for calculation
of the E(X |T = n+1) estimator instead of a
simple average:

(6)

where and
of and Bl .

are least squares estimators

But if it should be used as an estimate of the
expected vyield in the middle of time series it takes
the following form:

)

As it was shown in the equation (7), in case of a
linear trend, instead of calculating the value of the
estimated trend in the central moment in time series
it is possible to use the average value of the variable
observed. Consequently, calculating variation
coefficient (2) for the time period, with taking the
yield trend into consideration, the only change would
be in replacing estimator of standard deviation
from the equation (1) with the estimator from the
equation (5).

Results and discussion
Production of wheat in the current EU

member states

The average area of wheat production in the
current EU member states has changed from
24.7 million hectares in Period 1 to 23.5 in Period 2
and 25.8 million hectares in Period 3. The increase
of average area in Period 3 is due to the fact that
6 countries were not included in the previous periods
(1.8 million hectares).

Although it is not obvious when analysing only the
average figures presented in Table 2, the changes of
wheat production area in several EU member states
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Table 3

The average wheat yield in the current EU member states, 1961-2008

Average values of wheat yield (in dt) pe(r:iggz?EZrti)c?gwlffoo
Country In Period 1 In Period 2 In Period 3 . .
(1961-1976) | (1976-1992) | (1993-2008) In 2008 | In Period 2 | In Period 3
Austria 31.6 45.3 50.4 56.9 143 160
Belgium 40.9 58.5 81.1 86.8 143 198
Bulgaria 27.2 38.8 29.5 41.7 142 108
Cyprus 9.9 15.3 19.7 5.5 154 199
Czech Republic - - 46.9 57.7 - -
Denmark 45.0 61.6 71.5 78.6 137 159
Estonia - - 23.0 31.8 - -
Finland 22.2 27.9 35.0 35.9 126 158
France 35.6 56.2 69.0 71.0 158 194
Germany 38.2 55.4 72.5 80.9 145 190
Greece 18.2 25.7 23.1 29.5 141 127
Hungary 26.2 45.9 39.6 49.8 175 151
Ireland 38.5 66.2 85.5 90.6 172 222
Italy 23.0 28.3 33.4 38.7 123 145
Latvia - - 27.9 38.6 - -
Lithuania - - 31.2 42.7 - -
Luxembourg 27.0 43.9 59.6 66.6 163 221
Malta 17.3 36.2 38.3 45.2 208 221
Netherlands 46.6 70.4 83.1 87.3 151 178
Poland 24.2 33.4 35.9 40.7 138 148
Portugal 10.3 13.2 15.2 23.0 128 148
Romania 18.5 27.3 25.5 34.0 148 138
Slovakia - - 40.7 48.7 - -
Slovenia - - 41.8 45.4 - -
Spain 12.5 21.0 26.3 32.5 167 209
Sweden 39.7 50.6 59.1 61.1 128 149
United Kingdom 41.3 62.9 77.3 82.8 152 187

Source: author’s calculations according to the Eurostat and FAO data

are closely related to the CAPL. Introduction of the
CAP in Period 1 resulted in increasing wheat area in
France and Germany, and after joining the European
Community in 1973 in Denmark, Ireland, and the
United Kingdom. Then, again, the sharp increase
of the area was stopped by the MacSharry reforms,
which reduced the levels of support for cereals by
29%, created ‘set-aside’ payments to withdraw land
from the production and, most importantly, began the
‘de-coupling’ of income support from the production
support.

France has the biggest share in production
area (20%) followed by six other countries, i.e.
Germany, Poland, Italy, Romania, Spain, and the
United Kingdom. Together, these seven countries
account for 73% of average wheat production area
in the years of 1993-2008. Italy and in the United
Kingdom experienced the most remarkable changes
in shares in these analysed countries. In the case of
Italy it was a decrease from 16.5% to 8.9%, and in
the case of the United Kingdom it was an increase
from 4.0% to 7.4%.

1 Common Agricultural Policy
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It may be observed that there exists a tendency
to increase wheat production area in the Northern
part of Europe and decrease it in the Southern
part, without any substantial change in the overall
production area.

The average vyields have increased in all
27 countries contrary to the production area.
However, the most impressive changes have
taken place in Ireland and Belgium accounting
for an increase over 40 dt. The highest yields are
observed in the West-northern part of the EU, i.e.
Belgium, Denmark, France, Germany, Ireland, the
Netherlands, and the United Kingdom. The lowest
yields were observed in the Southern part of the
EU, i.e. Cyprus, Greece, Portugal, Spain, and some
recent EU member states, i.e. Estonia, Latvia, and
Romania.

It is evident that an increase of average yields
was higher between Period 2 and Period 1 than
between Period 3 and Period 2. The relatively small
increase is due to the MacSharry reforms in the
countries where agriculture was a beneficiary of
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Table 4
Estimates of the basic measures of cereals yield variability in the current EU member states
1961-1976 1977-1992 1993-2008
Country Standard | Coefficient of | Standard | Coefficient of| Standard | Coefficient of
deviation, dt variation deviation, dt variation deviation, dt variation
Austria 5.5 17.5% 6.1 13.5% 4.4 8.8%
Belgium 6.0 14.7% 8.4 14.4% 5.9 7.2%
Bulgaria 7.6 28.0% 5.5 14.1% 5.5 18.7%
Cyprus 3.8 38.5% 4.8 31.4% 6.1 31.2%
Czech Republic - - - - 5.1 10.9%
Denmark 4.1 9.0% 8.6 13.9% 3.5 4.8%
Estonia - - - - 5.6 24.2%
Finland 4.6 20.6% 5.4 19.5% 4.5 12.8%
France 6.6 18.5% 7.5 13.4% 4.4 6.4%
Germany 5.1 13.3% 6.8 12.3% 4.9 6.8%
Greece 3.7 20.4% 3.9 15.2% 3.1 13.4%
Hungary 7.3 27.8% 6.1 13.3% 6.8 17.2%
Ireland 4.9 12.7% 12.1 18.4% 7.9 9.2%
Italy 2.5 11.0% 3.4 12.0% 3.4 10.2%
Latvia - - - - 5.6 20.0%
Lithuania - - - - 6.8 21.9%
Luxembourg 5.0 18.6% 8.9 20.3% 4.7 7.8%
Malta 4.7 27.1% 4.0 11.0% 5.6 14.5%
Netherlands 5.1 10.9% 7.9 11.3% 5.1 6.2%
Poland 4.3 17.8% 4.2 12.6% 3.4 9.5%
Portugal 2.7 26.7% 3.9 29.3% 5.1 33.2%
Romania 4.6 24.7% 4.3 15.6% 6.2 24.5%
Slovakia - - - - 5.6 13.8%
Slovenia - - - - 5.3 12.8%
Spain 2.1 16.7% 4.7 22.7% 5.7 21.9%
Sweden 6.9 17.3% 7.0 13.8% 2.9 4.9%
United Kingdom 3.5 8.6% 7.7 12.3% 3.7 4.8%

Source: author’s calculations according to the Eurostat and FAO data

the CAP. In most of the remaining countries it is
the effect of economy transformation. For example,
the first years of economy transformation in Poland
resulted in over 20% decrease of the average wheat
yield. Nevertheless, on average wheat yields have
been increasing from period to period in almost all
countries. The values of standard deviation should
also be increasing if variability of yields is proportional
to its level.

The highest yield variability measured by standard
deviations was observed in Ireland, Belgium, and
Lithuania, while the lowest one in Italy, Greece, and
Portugal. On the contrary, the highest yield variability
measured by coefficient of variation was observed
in Cyprus, Portugal, and Estonia, while the lowest
one in Denmark, the Netherlands, and the United
Kingdom.

The problem is that all those measures were
calculated with the assumptions of the observations
independence. It is not necessarily true. A typical
situation is rather that an ascending trend could be
observed over time (Figure 1).

This trend can be explained by the biological
progress and technological advancement. Estimates

94

of variability measures are more or less biased
upward depending on the trend strength. The amount
of bias can be measured by the determination
coefficient. If the determination coefficient equals
78%, like for Austria in the years of 1961-1976,
it means that the trend explains 78% of the yield
variability.

The values of slope coefficients presented in
Table 5 confirm that trends observed in Period 3 are
less steep than in the previous periods. It is quite safe
to conclude that it is also a result of the MacSharry
reforms and economy transformation. It means that
these reforms have not only induced severe decrease
of inputs, but also caused much slower progress.

The high values of determination coefficients
presented in Table 4 indicate that the comparison
of variability based on values from Table 4 can be
misleading. Values presented in Table 6 are in some
cases notably lower and in some cases almost the
same as in Table 4. Therefore, the change is not
systematic and the analysis of Table 5 will lead to
different conclusions.

The observed vyield variability is very diverse
across the EU countries. There are several possible
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Wheat yvield in France
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Source: author’s calculations according to the Eurostat and FAO data
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Figure 1. Wheat yield in France for the period of 1961-2008
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Table 5
Estimates of the trend slope coefficients and coefficients of determination
1961-1976 1977-1992 1993-2008

Country R Rz R
Austria 1.02 78% 1.07 70% 0.23 6%
Belgium 0.73 33% 1.37 60% 0.68 31%
Bulgaria 1.46 84% 0.07 0% 0.48 17%
Cyprus 0.06 1% 0.63 39% -1.00 61%
Czech Republic - - - - 0.58 29%
Denmark 0.62 52% 1.26 49% 0.11 2%
Estonia - - - - 0.87 56%
Finland 0.91 90% 0.53 22% -0.02 0%
France 1.16 70% 1.39 78% 0.08 1%
Germany 0.88 68% 1.30 82% 0.46 20%
Greece 0.71 82% 0.14 3% -0.14 4%
Hungary 1.42 86% 0.69 29% 0.37 7%
Ireland 0.75 54% 2.17 72% 0.96 34%
Italy 0.49 84% 0.53 54% 0.20 8%
Latvia - - - - 1.04 79%
Lithuania - - - - 1.10 59%
Luxembourg 0.28 7% 1.64 76% 0.37 14%
Malta 0.74 56% 0.28 11% 0.88 57%
Netherlands 0.78 54% 1.32 63% -0.07 0%
Poland 0.85 88% 0.62 50% 0.43 36%
Portugal 0.43 56% 0.64 61% 0.16 2%
Romania 0.78 66% 0.19 5% 0.08 0%
Slovakia - - - - -0.08 1%
Slovenia - - - - 0.49 19%
Spain 0.37 69% 0.62 38% 0.62 26%
Sweden 1.10 59% 1.11 58% 0.22 13%
United Kingdom 0.32 19% 1.23 58% 0.26 11%

Source: author’s calculations according to the Eurostat and FAO data
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Table 6
Estimates of the basic measures of cereals yield variability in the
current EU member states, after trend elimination
1961-1976 1977-1992 1993-2008
Country Standard Coefficient of | Standard | Coefficient of | Standard Coefficient of
deviation, dt variation deviation, dt variation deviation, dt variation
Austria 2.7 8.6% 3.5 7.7% 4.5 8.9%
Belgium 5.1 12.5% 5.5 9.4% 5.1 6.2%
Bulgaria 3.2 11.7% 5.6 14.6% 5.2 17.6%
Cyprus 3.9 39.7% 3.9 25.3% 4.0 20.3%
Czech Republic - - - - 4.4 9.5%
Denmark 2.9 6.4% 6.4 10.3% 3.6 5.0%
Estonia - - - - 3.8 16.6%
Finland 1.5 6.8% 5.0 17.8% 4.6 13.3%
France 3.8 10.6% 3.6 6.4% 4.6 6.6%
Germany 3.0 7.9% 3.0 5.4% 4.6 6.3%
Greece 1.6 8.9% 4.0 15.5% 3.1 13.5%
Hungary 2.8 10.6% 5.3 11.6% 6.8 17.2%
Ireland 3.4 8.9% 6.6 10.0% 6.6 7.8%
Italy 1.0 4.5% 2.4 8.5% 3.4 10.1%
Latvia - - - - 2.6 9.4%
Lithuania - - - - 4.5 14.5%
Luxembourg 5.0 18.6% 4.5 10.2% 4.5 7.5%
Malta 3.2 18.6% 3.9 10.7% 3.8 9.8%
Netherlands 3.6 7.7% 5.0 7.1% 5.3 6.4%
Poland 1.6 6.5% 3.1 9.2% 2.8 7.8%
Portugal 1.9 18.4% 2.5 18.9% 5.2 34.0%
Romania 2.8 14.9% 4.3 15.8% 6.4 25.3%
Slovakia - - - - 5.8 14.3%
Slovenia - - - - 5.0 11.9%
Spain 1.2 9.6% 3.9 18.4% 5.1 19.5%
Sweden 4.6 11.5% 4.7 9.3% 2.8 4.7%
United Kingdom 3.3 8.0% 5.2 8.2% 3.6 4.6%

Source: author’s calculations according to the Eurostat and FAO data

sources of this diversity: different weather conditions,
soil, and technology. It quite safe to assume that the
weather conditions, although very changeable from
year to year, are typical of the geographic region and
their irregularity is characteristic of each country.
The same can be said about soil conditions, it is a
country attribute. These two factors can contribute
to the differences of vyields variability between
different countries but not to the differences between
time periods in the same country. The remaining two
sources, technology and yield levels, can contribute
to the diversity of yields variability between countries
and also between different time periods in the same
country. There is also one artificial factor influencing
the differences of yield variability between countries,
which can obscure the effect of the above mentioned
factors, it is the size of the production area. The data
analysed consist of yearly national average yields
of wheat. Only if yields on every field in the whole
country were linearly related to the yields on all other
fields with the correlation coefficient equalled to 1,
the year to year variability of average country yield
would be the same as variability on any specific field
in that country. In all other cases the year to year
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variability of the average country yield is reduced.
The degree of such reduction is the function of values
of the correlation coefficient calculated for yields
from different fields. The lower is the correlation
coefficient the bigger is the reduction. Maximum
reduction is achieved for the correlation coefficient
equalling to 1. Thus, typically, the bigger is country
and production area the higher is the chance of not
correlated or negatively correlated yields.

As it was mentioned in the introduction,
besides the comparisons of yield levels and their
variability, this paper is dedicated to the issue on the
relationship between the average level of yield and
its variability. This issue needs further clarification.
The higher yields can be the results of advantageous
environmental conditions and/or human depending
factors, like better technologies, new varieties,
higher inputs especially fertilisers etc. These human
depending factors, typically, are slowly improved
from year to year, with the exception of a drastic
change in the economic situation; therefore a change
requires long time to be evident on the country level.
On the contrary, the environmental conditions,
especially the weather may change dramatically from
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Source: author’s calculations according to the Eurostat and FAO data

Figure 2. Correlation coefficients between the average yields and standard deviations

year to year. Though on average it may remain
the same for moderately long time periods,
certainly for very long time periods the climatic
change is possible, yet it is a different time scale.
The question on the relation between the average
yield level and its variability can be interpreted as
a question on the relation between the changes of
yields resulting from weather conditions and changes
of yields resulting from human depending factors.

The comparison of yields variability across all
countries will not allow answering that question,
as it is hard to distinguish between the influence
of human depending factors and environmental
conditions on yields variability. On the contrary,
an analysis of the relation between variability and
average yields separately in each country can give
an answer whether the improvement of human
depending factors affects only the average yield or
also its variability.

Each of the correlation coefficients presented
in Figure 2 is calculated using only 3 points. For
example, for Austria it was: (31.6, 2.7), (45.3, 3.5),
(50.4, 4.5), where 31.6 was the average yield for
the years of 1961-1976 and standard deviation of
2.7 for the years of 1961-1976. The use of only
3 points for calculating correlation coefficient is
usually not recommended because its value may
be highly affected by randomness. In the case of
2-dimensional normal distribution a critical value
for lack of the correlation hypothesis on the
significance level of 0.1 is equal to 0.9877.
Although in the analysed case the data do not
follow the 2-dimensional normal distribution; this
value shows how cautiously even high values of
correlation coefficient for such short series should be
treated. Nevertheless the probability of observing
18 or more positive values of the correlation

Economic Science for Rural Development Nr. 21., 2010

ISSN 1691-3078

coefficient in total number of 21, in the case of the
independency of standard deviations and average
values, equals only to 0.074%. It means that there
exists a positive relationship between the yields
level and their variability. One of the consequences
of this fact is that the time series for assessing
yield variability should not be to long or one would
risk underestimation of yield variability in case of
increasing trend of average yields. The question how
long it can be remains open.

The prediction of yields and their variability in the
year 2009 only for the last 16 years were used in
the paper.

The values of production standard deviations are
very dependent on the production area, therefore the
highest values are observed for France, Germany,
and the United Kingdom. However, values of variation
coefficient in these 3 countries are lowest ones.

To calculate an estimate of expected total harvest
of all cereals in the year n+1, it is sufficient to sum
products of areas and predicted yields for individual
countries, which in this case gives the result of 140.76
million tons. But the calculation of standard deviation
estimate is much more complicated. Let us assume
that the yields of wheat follow multidimensional
normal distribution:

®
where:
X — vector of wheat yields in individual
countries,
KL — vector of expected yields in individual
countries,
¥ — covariance matrix of yields in
individual countries.
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Table 7

Prediction of the yields and production in 2009

) Area, thousand St. dey, Coefficient of
Country Yield, dt/ha ha (year 2008) Crop, thousand t thousand t variation
Austria 52.3 296.8 1553.5 133 8.5%
Belgium 86.9 224.1 1947.4 113 5.8%
Bulgaria 33.6 1111.5 3736.3 579 15.5%
Cyprus 11.1 5.3 5.9 2 35.9%
Czech Republic 51.8 802.3 4153.9 357 8.6%
Denmark 72.5 638.2 4624.4 227 4.9%
Estonia 30.4 107.6 327.1 41 12.6%
Finland 34.8 219.6 765.0 102 13.3%
France 69.6 5492.5 38248.4 2503 6.5%
Germany 76.5 3213.5 24568.0 1470 6.0%
Greece 22.0 657.1 1444.0 206 14.3%
Hungary 42.7 1130.2 4829.9 771 16.0%
Ireland 93.6 104.9 981.9 70 7.1%
Italy 35.1 2289.1 8025.0 773 9.6%
Latvia 36.7 256.6 942.9 67 7.2%
Lithuania 40.6 403.5 1637.6 182 11.1%
Luxembourg 62.7 14.6 91.6 7 7.1%
Malta 45.8 2.1 9.6 1 8.2%
Netherlands 82.5 156.5 1291.8 83 6.4%
Poland 39.5 2278 9001.5 638 7.1%
Portugal 16.6 88.3 146.7 46 31.1%
Romania 26.2 2110.3 5524.8 1359 24.6%
Slovakia 40.0 373.7 1493.0 217 14.5%
Slovenia 46.0 35.3 162.4 17 10.8%
Spain 31.5 2067 6515.2 1056 16.2%
Sweden 60.9 360.5 2196.2 101 4.6%
United Kingdom 79.5 2080 16536.5 745 4.5%

Source: author’s calculations according to the Eurostat and FAO data

In that case total harvest of wheat can be
regarded as linear function of individual countries
yields multiplied by area:

®)
where:
a — vector of individual countries in wheat
production areas.

Linear function of multidimensional normal
distribution follows one dimensional normal
distribution:

(10)

In consequence the estimate of total harvest
standard deviation in the year n+1 follows the
equation:

11

where:

» — an estimate of the covariance matrix
of individual countries yields.
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Due to its size the matrix ¥ is not presented.
The estimated value for the production
standard deviation equals to 7.21 million tons.
Comparing it with the predicted expected
wheat production of 140.76 million tons
gives the variation coefficient equalling
to 5.1%. This low value is an effect of
relatively low values of correlation coefficients
for wheat yields in different countries, in many
cases even negative.

Thanks to that effect the total supply
of wheat in the EU is more stable than in
almost all countries separately. The
unfortunate, for farmers producing wheat,
consequence is that it undoes natural hedging
mechanism.

Conclusions

— It may be observed that there exists a tendency
to increase wheat production area in the
Northern part of Europe and decrease it in the
Southern part, without substantial changes in
the overall production area.
The average yields have increased in all
27 countries. The most impressive changes
have taken place in Ireland and Belgium
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with the increase over 40 dt. The highest
yields are observed in the West-northern

part of the EU, i.e. Belgium, Denmark,
France, Germany, Ireland, the Netherlands,
and the United Kingdom. The Ilowest

yields were observed in the Southern part

of the EU, i.e. Cyprus, Greece, Portugal,
Spain, and some recent EU member
states, i.e. Estonia, Latvia, and Romania.

The lower pace with which vyields have
been increasing in the past 16 vyears is
due the MacSharry reforms in countries
where agriculture was a beneficiary of
the CAP and in most of the remaining

countries it is the effect of the economy
transformation.
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Abstract. The research aim is to perform an economic evaluation of grain production in Latvia.
In Latvia almost a third of the area was sown with winter wheat (30%), while only a 2% smaller area (28%)
was sown with spring barley in 2008. Spring wheat, oats, and mixed grains occupy 14%, 12%, and 10%

respectively of total area sown with grains.

In 2008 the total output of grains equalled to 1089 thousand tons in Latvia.

The average yield of winter grains has increased from 3.59 tons per hectare in 2007 to 4.00 tons per hectare
in 2008. Latvian grain producers can fully meet the domestic market demand for grain.

The average purchase prices of grains have decreased from LVL 123.83 per ton in 2007 to LVL 100.06 per ton
in 2008. Calculations of the profitability for production of winter wheat show that it is possible to gain profit
also at the average yields of winter wheat in Latvia by increasing an area sown with winter wheat to 33.79 ha.
However, the rate of profitability rises 8% at a winter wheat yield of 1 ton above the average yield in Latvia,
Key words: grain, production, economy, area, yield, output.

levads
Introduction
Kopé&jas graudaugu platibas pédéjo gadu

laika pastavigi nedaudz palielinas, tomér kopuma
neparsniedzot pédejo 10 gadu caurméru. Palielinas
razosanas koncentracija. Kopuma pédéjo 5 gadu
laikd graudaugus razojoso saimniecibu skaits
samazinadjies par tresdalu. Palielinas tikai to
saimniecibu skaits, kuras graudaugu platibas ir
lielakas par 100 ha. Tirgus koncentraciju liela méera
veicina pastavigi pieaugosas razosanas izmaksas, ka
ari nepiecieSamiba nodrosinat atbilstosu kvalitati.

RazoSanas izmaksas katrai saimniecibai ir
individualas un atkarigas no saimniecibas vaditaja
spéjam un prasmes organizét razoSanu, izmantot
es0S0s resursus, piesaistit resursus no arienes.

Latvija ir veikti dazadi pétijumi par graudaugu
razosanu, ka arl tiem nepiecieSamo razosanas
resursu izmaksam. Sie pétijumi ir veikti par
laika periodu no Latvijas neatkaribas atgtSanas
lildz devindesmito gadu beigam. Pétijumus par
graudkopibas nozari sniedz Zemkopibas ministrijas
izstradatie  informativie zinojumi, kuros ir
atspogulotas zinas par séjumu platibam, koprazu
un razibu valsts méroga.

P&tijumus par dazadu kiltlraugu, tai skaita par
graudaugu razosanu un izmaksam veicis Latvijas
lauku konsultaciju un izglitibas centrs.

Datus, kurus Latvijas lauku un izglitibas centrs
ieklavis apkopotajos pétijumos, ir ieguvis no
sava pasparné esosajam saimniecibam. Latvijas
Valsts agraras ekonomikas instituts par savu
noteiktu saimniecibu skaitu ir veicis pé&tijumus par
dazadiem kaltlraugiem, tai skaita par atseviskiem
graudaugiem.

Plasakus pétijumus par
un izmaksam veicis A. Boruks

graudu razosanu
darbos ,Graudi:
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daudzumi, izmaksas, cenas”, ,Zemkopibas pamati
Latgalé”. Sajos darbos A. Boruks ar daudziem
citiem zinatniekiem ir pétijusi (model&jusi) graudu
razosanu, izmaksas un cenas pirms iestasanas
Eiropas Savieniba.

Lidz ar to radas nepiecieSamiba izpétit intensivas
graudu razosanas un izmaksu problémas Latvija
péd€jo tris gadu laika, un salidzinat tas ar ekstensivas
graudu razosanas un izmaksu problémam Latvija.

Darba meérkis: veikt graudu razosanas
ekonomisko izvértéjumu Latvija.

Izvirzita mérka sasniegSanai noteikti sekojosi
darba uzdevumi:

Izanalizét graudu séjumu platibas Latvija;
Izvértét graudu koprazu;

Salidzinat graudu eksportu un importu;
Izanalizét graudu realizaciju Latvija;

Noteikt saimniekoSanas limenus graudiem;
Izvértét graudu razoSanas ekonomiskos
raditajus.

Izmantotie materiali: peétama darba izmantotie
materiali ir Latvijas Republikas lauksaimniecibas
un lauku attistibas likums. Zemkopibas ministrijas
izstradatie informativie zinojumi ,Par situaciju
graudkopibas nozaré.” Galvenie izzinas avoti
ir Latvijas zinatnieku darbi (A. Boruks, 1999.,
1996., V. Strikis, 1999.). Lauku saimniecibas
darba ekonomiskas analizes rezultati (2005.,
2006., 2007.), Bruto seguma aprékins zemnieku
saimniecibai (2006., 2007.). Lauku izmé&ginajumi
un demonstréjumi (2006., 2007.). Analitiskie raksti
no Latvija izdotiem izdevumiem (Latvijas Avize,
Agropols, Saimnieks LV).

Pielietojamas pétijuma metodes:
monografiska, statistiskas analizes (grupésana),
modelésanas metode.

Pé&tijuma objekts: graudu razosana Latvija.

AU h WN
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Avots: autoru veidots péc CSP datiem, 2009.

Source: made by the authors according to the data of the CSB, 2009

1. att. Latvijas graudu séjumu platiba, tukst. ha
Figre 1. Area sown with grain in Latvia, thou. ha

Rezultati un diskusija

Results and discussion
1. Graudu séjumu platibas Latvija

1. Areas sown with grain in Latvia

Graudkopiba ir viena no svarigakajam Latvijas
lauksaimniecibas nozarém, kas pédéjo piecu gadu
laika ir palielindjusies gan koprazu, gan platibu zina
(Orupe A., 2008.).

Labibas lauku platibas Latvija piecu gadu laika ir
palielinajusas par 17.9%. Graudi lauksaimniecibas
razoSanas galaproduktu struktGra iepem otru
nozimigako vietu, péd&jo tris gadu laika nodrosinot
20 Iidz 27% no kopéjas sarazotas lauksaimniecibas
produkcijas vértibas (Zute S., 2008.).

Specializ€to graudu saimniecibu Latvija ir
maz, daudzas nodarbojas ari ar lopkopibu. Autori
uzskata, ka ir vairaki faktori, kas veicina nozares
paplasinasanos. Viens no tadiem ir 2007. gada graudu
cena, kas pamudinaja zemniekus 2009. gada iesét
vél vairak labibas, cerot, ka maksa par to saglabasies
iepriek$éja gada apjoma. Otra tendence - enerdijas
augu maksajumi, ko joprojam finansé ES. Tresais,
tiri Latvijai specifisks faktors - cukura nozares
likvidacija. Daudzi lauksaimnieki, kas darbojas saja
nozaré, cukurbiesu vieta ieséja graudus. Lidz ar
to pieauga graudaugu platibas un koprazas. Tas
gan kapj ne tikai tapéc, ka pieaug platibas, bet ari
pateicoties modernajam tehnologijam (Orupe A.,
2008.).

Graudu kultlru séjumu kopplatiba Latvija katru
gadu palielinas (1. att. dati), 2007. gada redistréti
jau 521.9 tdkst. ha (salidzinajuma ar iepriekséjo
gadu +2%). Visvairak tiek audzéti kviesi (43% no
graudaugu séjplatibas) un miezi (27.7%). P&d&jos
gados ievérojami palielindjusas ari auzu un rudzu
platibas (2007. gada attiecigi 62.4 un 57.6 tukst.
ha). Savu vietu graudaugu struktdra ienem tritikale,
griki, paksaugi un to mistri (2007. gada attiecigi 12.4,
10.0 un 7.5 tukst. ha) (Zute S., 2008.).

Pédéjo gadu laika graudu platibam ir tendence
pakapeniski palielinaties. Salidzinot ar 2004. gadu
lidz 2008. gadam graudu platibas ir pieaugusas par
25% (1. att. dati).
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2008. gada gandriz tresdala no apsétajam
platibam ir ziemas kviesi (30%), tikai par 2% mazak
(28%) no visam platibam aiznem vasaras miezi.
Savukart vasaras kviesSi, auzas un mistrs aiznem
attiecigi - 14%, 12% un 10% no kop€&jas apsétas
graudu platibas (Elste A., 2008.).

Latvija, Eiropa un pasaulé ir vérojama rapsa
platibu palielinaSanas. To specialisti skaidro ar rapsa
plasajam pielietoSanas iesp&jam, ka ari pieaugoso
rapsa parstradi, lai iegltu bioenergiju (Elste A.,
2008.).

Centralas statistikas parvaldes (CSP) dati par
lauksaimniecibas kultiru séjumu platibam liecina, ka
2008. gada ar graudaugiem apsétas platibas sastada
544.2 tukst. ha (1. att.), kas ir par 4.3% vairak neka
2007. gada.

Graudaugu s&jumu Tpatsvars séjumu kopplatiba

palielinajies no 46.3% 2007. gada lidz 49.0%
2008. gada (Orupe A., 2008.).
2007. gada graudi aiznéma

522 tikstoSus hektaru (1. att.), kas no kopé&jas
ES graudaugu platibas sastadija 0.92%. Savukart
Latvijas graudu kopraza no ES koprazas veidoja
0.63%. Latvija starp paréjam ES valstim ienem 20.
vietu $aja zina. Augusas ne tikai platibas un kopraza,
bet palielinajies ari eksporta un importa apjoms. Ka
liecina statistika, graudu eksports uz ES, salidzinot
ar 2006. gadu, palielindjas gandriz Cetras reizes,
savukart uz tresajam valstim - graudu eksports
palielinajies par 39%. Tapat audzis graudu imports
no tresajam valstim un ES - attiecigi - septinas reizes
no tresajam valstim un 36 reizes no ES salidzinot ar
2006. gadu (Orupe A., 2008.).

2008. gada ieguti 1.7 milj. tonnu graudu (2. att.),
kas veido kopievakuma pieaugumu par 154.2 tikst.
tonnu jeb par 10% vairak k& 2007. gada. Graudu
vidéja raziba palielinajusies no 2.94 tonnam no 1 ha
2007. gada Iidz 3.10 tonnam 2008. gada (1. tab.).

Graudu ieguves apjoma ievérojamo pieaugumu
ietekmé&jusi augsta ziemaju kultlru, Tpasi ziemas
kvieSu raziba. Ziemaju graudaugu vidéja raZiba
palielinajusies no 3.59 tonnam no 1 ha 2007. gada
lidz 4.00 tonnam no hektara 2008. gada, tai
skaita ziemas kvieSiem - no 3.78 tonnam lidz
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Avots: autoru veidots péc CSP datiem, 2009.

Source: made by the authors according to the data of the CSB, 2009

2. att. Latvijas graudu kopraza klétssvara, tiikst. tonnu
Figure2. Total output of grain in Latvia in storage weight, thou. tons

1. tabula/Table 1

Latvijas lauksaimniecibas kultiru vidéja raziba no 1 ha, tonnas
The average yield of agricultural crops in Latvia per ha, tons

"a“ki;':’;';ﬁ';?sc:(::s“ra / 2006 2007 2008
Graudi/Grain 2.26 2.94 3.10
Ziemaji/Winter grain 2.89 3.59 4.00
tai skaita: kviesi/incl. wheat 3.03 3.78 4.35
rudzi/rye 2.73 3.14 3.30
tritikale/triticale - 3.05 2.54
Vasaraji/Spring grain 1.82 2.41 2.34
tai skaita: kviesi/incl. wheat 2.18 3.14 2.88
miezi/ barley 1.99 2.36 2.24
auzas/ oats 1.46 2.09 2.14

Avots: autoru veidots péc CSP datiem, 2009.

Source: made by the authors according to the data of the CSB, 2009

4.35 tonnam (1. tab.). Graudu kopievakums no
ziemaju kultiram 2008. gada pieaudzis par 158.4
tdkst. tonnu jeb par 18.8% vairak salidzinot ar 2007.
gadu, tai skaitd ziemas kvieSu - par 138.2 tikst.
tonnu jeb par 22.9%, salidzinot ar 2007. gadu.

Vasaraju kultGru graudu koprazu 2008. gada
ietekmé&jusi nelabvéligie laika apstakli. Pieaugot
séjumu  platibam par 2.4%, ievakts par
4.2 tukst. tonnu jeb par 0.6% mazak vasaraju
graudu neka 2007. gada. Vidéja vasaraju raziba no
1 ha samazinajusies no 2.41 tonnas 2007. gada lidz
2.34 tonnam 2008. gada (1. tab.) (Par I/s kultlru
séjumu platibam, 2009.).

2. Graudu kopraza Latvija
2. Total output of grain in Latvia

Apsétas graudaugu platibas pédéjo tris
gadu laikd valsti ir nodrosindjusas no 1.159
lidz 1.689 milj.t graudu kopievakumu (2. att.).
Latvijas graudu audzétaji pilniba var nodrosinat
paspatérinam nepiecieSamo graudu daudzumu,
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kas, péc 2006./2007. gada datiem, veido aptuveni
1 milj.t graudu. No ST daudzuma lidz 50% izlieto
lopbaribai, ap 30% partikas produktu razosanai
un ap 12% séklai. Ripnieciskai parstradei (spirta,
iesala u.c. produktu razosanai) patéré ap 80 tukst.t
graudu.

Graudkopiba ir viena no nozimigakajam
lauksaimniecibas precu produkcijas razosanas
nozarém Latvija. 2008. gada graudu kopraza Latvija
bija 1 639 000 tonnu, kas pateicoties klimatiskajiem
apstakliem, tehnologijas un razoSanas attistibai
bijusi augstaka péde€jos 18 gados (1990. gada ta
sasniedza 1 590 000 tonnu) (2. att.).

Graudu kopraza 2007. gada ir pieaugusi
par 32% salidzinot ar 2006. gadu. 2006. gada
straujais graudu koprazas samazinajums par 11.8%
pret 2005. gadu ir skaidrojams ar nelabvéligajiem
laika apstakliem, tas ir, liela dala ziemaju izsala un
izslika, savukart vasaraji sausaja vasara izdega.
2008. gada graudu kopraza 1.7 milj.t un raziba 3.1t
salidzinot ar 2007. gadu palielinajusies attiecigi par
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10% un 5% (2. att.). Sada situacija tiek skaidrota
ar ieilguso sausuma periodu 2008. gada jdnija
sakuma, jo vasaraju nobrieSanas perioda Baltijas
jlras regiona bija nepietiekoSs nokrisnu daudzums
(Elste A., 2008.).

2008. gada ieguti 1.7 miljoni tonnu graudu, kas
veido kopievakuma pieaugumu par 154.2 tikstosiem
tonnu jeb par 10% salidzinot ar 2007. gadu
(2. att.).

3. Graudu eksports un imports
3. Export and import of grain

Aug gan graudu eksports, gan graudu imports.
Iestajoties ES, eksportsunimports faktiskiattiecinams
tikai uz tirdzniecibu ar tresajam valstim. Dala
Latvija izaudzéto graudu tiek pardoti uz arvalstim,
bet Latvija tiek ievesti citi. Esam izaudz&jusi vairak
graudus neka patéréjam - aptuveni 5-10% graudu
(Orupe A., 2008.).

Lielakais graudu ievedums no ES - 27 bijis
2005. gada, kad Latvija tika ievests 129 tikst. t
graudu 11.3 milj. Ls vértiba, no kuriem 89%
graudu tika ievesti no Lietuvas. Importa pieaugums
2007. gada un 2008. gada pirmaja ceturksni,
salidzinot ar iepriekS&jiem gadiem, skaidrojams ar
graudu straujo cenu kapumu pasaul€, lidz ar to ar
Latvija. Graudu imports un ievedums pa gadiem
ir loti svarstigs. ES valstis, kuras Latvija ieved
graudus, ik gadu ir vienas un tas pasSas - Lietuva,
Igaunija, Griekija, Belgija, Zviedrija, Vacija un citas
dalibvalstis, kuru ievestie daudzumi ir maznozimigi
(ZM, 2009.).

Ka liecina 2. tabulas dati, graudu eksports no
2004./2005. gada Iidz 2007./2008. gadam pieaudzis
no 175 tdkst. t lidz 505.6 tokst. t, t.i., 2.9 reizes.
Visvairak eksportéti kviesi. No 2004./2005. gada lidz

2007./2008. gadam kvieSu eksports samazinajies no
80% lidz 60% no kopé&ja graudu eksporta. Salidzinot
kviesu eksportu pa gadiem no 2004./2005. gada lidz
2007./2008. gadam, tas pieaudzis no 139.5 tukst.t
lidz 301.6 tukst.t, jeb 2.2 reizes.

Miezu eksports no 2005./2006. gada Idz
2007./2008. gadam nav mainijies un sastada 71
lidz 73 tukst.t. Auzu eksports no kop€&jiem graudiem
sastada analizéjama laika perioda no 1% lidz 4%.

Graudu imports analizéjama laika perioda svarstas
no 97.3 tdkst.t lidz 228.5 tdkst.t, t.i., 2008. gada
pieaug 2.4 reizes, salidzinot ar 2004./2005. gadu.
Kviesi visvairak importéti 2005./2006. gada. Rudzi un
miezi visvairak importéti 2007./2008. gada sastadot
21% un 20% no kopé&ja graudu daudzuma. Auzu
importa ipatsvars svarstas ap 1% (2. tab. dati).

Graudueksportapieaugumatendenceskaidrojama
ar razotaju vélmi graudus realizét par augstaku
cenu. Patérétie graudi Latvija 2007. gada bija tikai
2/3 no visas graudu koprazas. 2007. gada graudu
eksports salidzinajuma ar 2006. gadu palielinajas tris
reizes, bet graudu izvedums uz citam ES - 27 valstim
palielinajas par 4% (ZM, 2009.).

4. Graudu realizacija Latvija
4. Sales of grain in Latvia

2008. gada kopuma tika iepirktas 578.0 takst.
tonnas graudu, kas ir par 115.1 tudkst. tonnu
jeb 16.6% mazak neka iepriekséja gada. Kviesu
iepirkuma apjoms sarucis par 10.1 tikst. tonnu jeb
2.7%, tai skaita partikas kvieSu - par 65.7 takst.
tonnu jeb 28.0%. Ari partikas kviesu Ipatsvars visu
iepirkto kviesu kopapjoma samazinajies no 63.1%
2007. gada Iidz 46.7% 2008. gada. Rudzu iepirkts
par 42.7 tukst. tonnu jeb 27.8% mazak neka
2007. gada, tai skaita partikas rudzu - par 38.5 tiukst.

2. tabula/Table 2

Graudu eksports un imports Latvija, tukst.t
Export and Import of grain in Latvia, thou. t

2004/2005 200572006 200672007 200772008
Graudi Eksports | Imports | Eksports | Imports | Eksports | Imports | Eksports | Imports
Export Import Export Import Export Import Export Import
Gg‘r‘;?r']/ 175.0 97.3 502.6 | 159.6 | 298.5 | 120.6 | 505.6 228.5
Kviesi / 139.5 51.6 419.3 136.7 192.8 25.3 304.6 64.6
Wheat
Rudzi / 11.2 3.1 5.9 4.8 16.4 6.4 107.8 48.6
Rye
Miezi /
18.0 26.3 72.3 1.2 72.5 41.8 71.2 46.4
Barley
Auzas /
3.4 2.6 3.3 2.9 11.9 3.6 13.9 2.6
Oats
Pargjie
graudaugi/ 2.9 13.7 1.8 14.0 2.0 27.6 5.2 50.5
Other
cereals

Avots: autoru veidots péc CSP datiem, 2009.

Source: made by the authors according to the data of the CSB, 2009
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tonnu jeb 33.4% mazak (Par lauksaimniecibu...,
2009.).

Graudkopiba ir viena no nozimigakajam
lauksaimniecibas precu produkcijas razosanas
nozarém Latvija - 2007. gada ta bija 27.7% no
kopé&jas lauksaimniecibas precu vértibas bazes
cenas. Salidzinajuma ar 2006. gadu, ta ir pieaugusi
par 7% (ZM, 2009.).

Gaiditais cenu pieaugums graudiem 2009. gada
sakuma nenotika. 2008. gada tie graudu audzetaji,
kas 2007. gada razu pieturéja lidz ziemai, guva
necerétu pelnu, jo pasaules birzas cena uzkapa pat
lidz 180-190 latiem par tonnu kvieSu. 2009. gada
sakuma cerétais cenas kapums nav sagaidits. Tiesi
pretéji - 2008. gada augusta un septembri cena bija
augstaka neka 2009. gada. Tas ir, augusta par labas
kvalitates kvieSiem graudaudzétaji varéja sanemt
vidé&ji 120 latus par tonnu, 2009. gada sakuma - no
85 lidz 100 latiem par tonnu (Tomsone 1., 2009.).

Latvija 2008. gada rudeni izaugusi loti laba
graudu raza, tomér kulSanai nepiemérotie dabas
apstakli, izmaksu kapums un cenu kritums nelaus
saimniekiem gut cerétos naudas ienakumus.

Pasaules birzas noticis strauj$ graudu cenas
kritums. Tas nozimég, ka ari Latvija vismaz tuvakaja
laika uz cenas kapumu nevar cerét. 2009. gada
partikas kvieSus Latvija pérk par 110-130 latiem
tonna, bet lopbaribas graudus - par 80-90 latiem
tonna. 2008. gada pirc€ji maksaja attiecigi 140-170
un 120-130 latus par tonnu (Graudins U., 2008,
4. sept.).

2008. gada, pazeminoties graudu iepirkuma
cenam un vienlaikus paaugstinoties razosanas
izmaksam, varétu rasties krizes situacija graudu
razoSanas sektora, jo graudu razoSanas pasizmaksa
bls butiski augstaka par tirgu piedavato cenu un
saimniecibas varétu ciest zaudéjumus (Tomsone 1.,
2008.).

2008. gada vidéjas graudu cenas kviesiem
bija aptuveni 120, bet rudziem — aptuveni 90 lati
par tonnu. Cena, protams, ir atkariga no graudu
kvalitates. 2008. gada vidé€ja graudu iepirkuma
cena par tonnu kviesu ir 100 lati, un ta ir logiska
pécteciba uz pasaulé notiekoSo. Més sekojam
pasaules cenu tendencém, jo cenas kritas ne
tikai Latvija un Baltija, bet ari Eiropa un Azija
(Graudins U., 2008, 11. dec.). Péc autoru
vértéjuma miltu un maizes cenas tuvakaja nakotné
bltiski nekritisies, jo kaps razosanas izmaksas,
pieméram, maksa par elektroenerdiju.

Péc LVAEI tirgus veicinasanas centra datiem
2008. gada janvari partikas kvieSu cenas
salidzinajuma ar 2007. un 2006. gada janvari ir
palielindjusas attiecigi par 70% un 111%, lopbaribas
kvieSiem - par 42% un 108% un lopbaribas
mieziem - par 32% un 93% (ZM, 2009.).

Ievérojami pieaugusas ari graudu vidéjas
iepirkuma cenas - no 73.33 Ls par tonnu
2006. gada lidz 123.83 Ls par tonnu 2007. gada, tai
skaita kvieSu - no 77.83 Ls lidz 132.11 par tonnu, no
tiem partikas — no 81.50 Ls lidz 140.55 Ls par tonnu,
rudzu - no 66.75 Ls lidz 114.93 Ls par tonnu, no tiem
partikas — no 68.21 Ls lidz 118.99 Ls par tonnu (Par
lauksaimniecibas kultdru s€jumu..., 2009.).
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Bet samazinajusas graudu vidéjas iepirkuma
cenas - no Ls 123.83 par tonnu 2007. gada hdz
Ls 100.06 par tonnu 2008. gada, tai skaita
kviesu - no Ls 132.11 lidz Ls 108.76 par tonnu, no
tiem partikas - no Ls 140.55 Iidz Ls 125.42 par tonnu,
rudzu - no Ls 114.93 lidz Ls 83.79 par tonnu, no
tiem partikas — no Ls 118.99 lidz Ls 89.32 par tonnu
graudu (Par lauksaimniecibas kultiru sé&jumu...,
2009., Tomsone 1., 2009.).

2008. gada kopuma iepirkts 578 tilkstosi tonnu
graudu, kas ir par 115.1 tukst. tonnu jeb 16.6%
mazak neka 2007. gada. Tatad - zemnieki raZu
tomeér pietur lidz 2009. gadam.

Graudu audzétajiem, jo Tpasi Zemgalg, zemo cenu
kompenséjusi 2008. gada laba raza. Griti klasies
tiem, kas 2008. gada, sanemot labus ienakumus no
2007. gada razas, investéja kaltés un noliktavas.
2009. gada zemas graudu cenas lielai dalai valsts
graudu audzetaju parméru lielus zaud€&jumus
neradis, jo lielaka dala razas pardota vél 2008. gada,
kad cena bija augsta (Tomsone I., 2009.).

Apkopotie dati par graudu iepirkumu labibas
pienemsanas un parstrades uznémumos un
uznémejsabiedribas liecina, ka 2006. gada iepirkts
par 64.9 tukst. tonnu jeb par 12.1% mazak graudu
neka iepriekSséja gada. KvieSu iepirkuma apjoms
samazinajies par 64.6 tukst. tonnu, tai skaita partikas
kvieSu - par 30.8 tikst. tonnu. Nelabvéligie laika
apstakli nav ietekmé&jusi graudu kvalitati. Partikas
kvieSu Tpatsvars visu iepirkto kvieSu kopapjoma
2006. gada pieaudzis ldz 60.5% (2005. gada -
40.6%). 2006. gada iepirkts par 26.0 tukst. tonnu
vairak rudzu neka iepriekséja gada. Partikas rudzu
Ipatsvars iepirkto rudzu kopapjoma pieaudzis
lidz 80.1% (2005. gada - 20.0%). Ievérojami
pieaugusas graudu vidéjas iepirkuma cenas - no
59.80 Ls par tonnu 2005. gada lidz 73.33 Ls par
tonnu 2006. gada, tai skaita partikas kvieSu - no
70.34 Ls Iidz 81.50 Ls par tonnu, partikas

rudzu - no 60.90 Ls lidz 68.21 Ls par tonnu
graudu (Par lauksaimniecibas kultiru s€&jumu...,
2009.).

2007. gadu graudkopiba autori var vertét

ka audzétajiem labvéligu, jo laika apstakli razas
izaudzésanai bija labi. Varbit ne visu razu izdevas
novakt, Tpasi tos laukus, kuru kulSana iekavéjas
septembri. Bet pieprasijums péc graudiem bija
liels un ari iepirkuma cenas augstakas neka citus
gadus. Satuvinajas partikas un lopbaribas graudu
cenas. Tas patika graudu audzétajiem, bet darija
ripes graudu patérétajiem, 1pasi lopkopibas
nozaré. Graudu kvalitate, kas parasti ir galvenais
kritérijs, realizéjot graudus noteiktam izmantoSanas

mérkim, vairs nebija bitiskakais nosacijums
veiksmigai graudu pardosanai (Zute S. Ziemas...,
2008.).

2008. gada graudu raza bija laba visa pasaulg, taja
skaita Eiropa. Nemot véra iepriek$éjas razas sezonas
pieredzi, daudzi Eiropas zemnieki graudus pieturé€ja,
cerot uz augstu cenu ziema. Tacu piedavajums Sobrid
ir parak liels, I'dz ar to - cena nekapj. Korekcijas
veic ari globala finansu un ekonomikas krize.
Tatad - pieprasijums péc graudiem mazinas
(Tomsone I., 2009.).
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2008. gada aprili cenas salidzinajuma ar
2007. gada aprili palielindjusas par 70%, savukart,
salidzinot ar 2005. gadu tas pieaugusas par 184%.
Lopbaribas miezu vidéja cena 2008. gada aprili
attieciba pret 2007. gada aprili un 2005. gada aprili
attiecigi pieaugusi par 54% un 152%. 2008. gada
2007./2008. tirdzniecibas gada beigam, kad pirms
jaunas razas tiek pardoti saglabajusies krajumi ar
nolTku atbrivot graudu noliktavas jaunajai razai (ZM,
2009.).

Eksperti teic, ka saimnieku glabatavas Latvija
2008. gada ir vairak neka puse no 2008. gada |oti
bagatas razas, kuru gan visos novados nevaréja
novakt. Ta ka Latvija razojam vismaz divas reizes
vairak graudu, neka vajadzigs pasu patérinam, tad
graudu audzétaju naudas ienakumi liela méra ir
atkarigi no cenas pasaules tirgos. 2008. gada mazak
neka citus gadus Rigas, Ventspils un Liepajas ostas
kugos krauj Latvija audzéto labibu, tomér kopé&jais
eksporta daudzums esot mazaks neka agrak. Atskiriba
no Rietumeiropas zemniekiem Latvija eksporta tirgd
iesaistijas jau 2008. gada razas vaksanas laika un
tapéc esam ieguvéji. Ungarija, Cehijé, Austrija un
Slovakija labibu jau pardod intervencé. lesp&jams,
Latvija cena tik zemu nekritisies. Latvijas parstrades
uznémumi krajumus visai sezonai parasti pérk rudeni,
tapéc esam atkarigi no eksporta tirgiem. 2008. gada
beigas partikas graudu cena ir, sakot no 80 latiem
par tonnu. Pie Sadas cenas ir apdraudéta daudzu
saimniecibu pastavésana. 2007. gada labas cenas
radija ilGziju, ka tas bis tadas pasas ari turpmak.
2008. gada beigas lopbaribas graudu tonnu varéja
pardot par 60-65 latiem. Tas ir daudz, daudz mazak
neka labibas audzésana ieguldita nauda. Vél janem
véra, ka saimnieku stavokli pasliktina 2007. gada
notikusT vieglpratiga naudas aiznemsanas, tehnikas
un iekartu pirksana lizinga. 2008. gada paradus ir
gruti atmaksat, daudzam lielajam saimniecibam
ir maksatnespéjas pazimes (Graudins U., 2008. g.
11. dec.).

Péc autoru domam graudu cenas kritums miltu un
maizes cenas neietekmé. PEd&jos ménesos pasaules
tirgos vérojamais graudu cenu kritums |oti sapigi
skar lauku saimniekus ari Latvija. Maizes un miltu
pircéji cenas kritumu nejutis, jo produktu razosana
izmanto 2007. gada rudeni par dargu cenu pirktos
graudus.

Ta ka 2008. gada razas novaksanas laika graudu
cenas bija vismaz par tresdalu zemakas neka
2007. gada, tad péc autoru domam I|étakiem jabut
ari miltiem un to produktiem. Miltu tirgus eksperti
teic, ka cena tiesam kritusies, tomér mazak neka
graudu cena. Proti, kvieSu miltiem par 15-20, bet
rudzu miltiem - par 25 procentiem. Milti patieSam ir
|étaki, bet ir kapusas citas izmaksas, tostarp maksa
par elektribu, gazi, darbinieku algas. Salidzinot
2008. gada razoSanas izmaksas ar tam, kas bas
2009. gada, maizes cena labakaja gadijuma paliks
83 2008. gada limeni. Proti, maize varétu maksat
|Iétak, ja miltu razotaji pardotu mums miltus, kas
malti no 2008. gada beigas nopérkamajiem letajiem
graudiem. Graudu parstradataji 2007. gada rudenit
pirka graudus par dargu cenu un negrib ciest

Economic Science for Rural Development Nr. 21., 2010

ISSN 1691-3078

zaudéjumus. Varétu, protams, jaukt malSana kopa
dargos graudus ar 2008. gada beigas nopérkamajiem
graudiem, bet dzirnavniekiem tas noteikti rada
neértibas, vajadziga papildu naudas aiznemsanas
banka, bet procenti ir augsti (Graudins U., 2008. g.
11. dec.).

Konkrétas prognozes ZM sava zinojuma neizsaka,
vien noradot - graudu cenas $a 2008. gada pirmaja
ceturksni pieauga par 60% salidzinajuma ar
2007. gada $adu pasu laika posmu, bet graudu
parstrades produktu cenas kapa par tresdaju mazak.
Var pievienoties specialistu viedoklim, ka miltu cena
nav noteicosa, kas veicina maizes cenas kapumu,
noteico$as ir energoresursu cenas un darbaspéka
izmaksas (Tomsone I., 2008.).

5. Saimniekosanas limeni
5. Levels of farm management

Lai art Latvija ir relativi neliela valsts, taja
vienmér novérojamas dazadu graudaugu diezgan
lielas razibas limenu atSkiribas. Lidz ar to zinatne
pasreiz nespé&j dot atbildi uz to, kdda bls konkréta
vidéja raziba, izmaksas un razoSanas pasizmaksa
pie absoldti visiem razosanas veidiem (Boruks A.,
Matisans E., 1999.).

Vadoties no $1 principa, darba izstrades procesa
tiek aplikotas dazadas saimniekosanas limenu klases
(Boruks A., Matisans E., 1999.).

» A" — limenis, ietver saimniecibas, kas pielieto
pilnu agrotehnisko pasakumu kompleksu, kas atbilst
zemkopibas sistéma ietvertajiem noradijumiem, un
izpilda darbus pareizajos agrotehniskajos terminos.
Sis limenis atbilst tuvakaja laika eso$am progresivam,
perspektivam saimniekosanas limenim, kad darbi
tiek veikti atbilstoSi esosai razoSanas tehnologijai,
augsnu méslosana notiek atbilstosi razam un tiek
aprékinata pilna amortizacija jaunas tehnikas iegadei
un melioracijai, ka ar1 atskaitijumi visparéjam
razosanas un saimnieko$anas izmaksam (Boruks A.,
Matisans E., 1999.).

» B” - limenis dots saimniecibam, kuras pasreiz&jo
finansialo apstaklu dé| spiestas pielietot esoSo
agrotehniku, ne vienmér spé&j veikt darbus optimalos
terminos, pielieto visas nepiecieS$amas mineralméslu
devas un nem véra visparéjas razosanas un
saimniecibas izmaksas.

» C” - limenis saimniecibam, kas pasreiz nespéj
pildit visas agrotehniskas prasibas, bet veic visus
darbus optimalajos terminos un pielieto samazinatas
mineralméslu un pesticidu devas.

, D" - saimniekoSanas limenis saimniecibam, kas
nespéj pildit visas agrotehniskas prasibas optimalajos
terminos, izmantojot minimalas méslosanas un
pesticidu devas.

Nemot véra vidéjo graudaugu razibas limeni

Latvija, pamatojoties uz LR Centralas statistikas
parvaldes datiem, autori ir izveidojusi katram
konkrétam saimniekoSanas limenim piemé&rotu

razibu. Latvijas vid&jais razibas limenis ir pienemts
ka ,B” saimniekoSanas limenis, attiecigi ar lielaku
razibu ir ,A” limenis un ar zemaku razibu ,C” un pat
»,D” - limenis. Vidéja raZiba ziemas mieziem Latvija
laika posma no 2004. gada lidz 2007. gadam ir
3.26 t/ha.
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6. Ekonomisko
graudu razosana
6. Analysis of economic
grain production

Ziemas kvieSu ekonomisko raditaju aprékins tiks
veikts ar Sadiem nosacijumiem: tiks izmantots vid&jais
,B” saimniekosSanas limenis — saimniecibam, kuras
pasreizéjo finansialo apstaklu dé&| spiestas pielietot
esoso agrotehniku, ne vienmér spéj veikt darbus
optimalos terminos, tacu pielieto visas nepiecieSamas
mineralméslu devas, un veic visparéjas razosanas un
saimniecibas izmaksas.

Galvenokart So izvéli pamatojam ar vidéjo graudu
razibas limeni Latvija. Paredzama ziemas kviesu
raziba saimniekoSanas limenim ,A” vidéja raZiba
5.42 t/ha, saimniekosanas limenim ,B” vidéja raZiba
4.42 t/ha, saimniekosanas limenim ,,C” vid&ja raziba
3.42 t/ha un saimniekoSanas limenim ,D” vid&ja
raziba 2.42 t/ha.

Ziemas kvieSu razosanas datu analize uz vienu
hektaru: norada, ka pie strauja izejmaterialu
cenu kapuma 2008. gada, kop€jas izmaksas ari ir
augstas (skat. 3. tab.). Puse no kop&jam izmaksam
ziemas kviesu razosana ir izejmateriali, galvenokart
mineralmésli un augu aizsardzibas lidzekli.

Ziemas kviesu razosanas datu aprékini uz vienu
hektaru norada, ka 2008. gada kopé&jie ienémumi
neparsniedz izmaksas (skat. 3. tab.).

raditaju izvertéjums

indicators in

Kopé&jie iepémumi saimniekoSanas Ilimenos
mainas péc iegltas vidéjas razas uz vienu
hektaru. Kopé€jo ienémumu aprékini ir veikti
pamatojoties uz 2008. gada vidéjas iepirkuma

cenas Latvija, kas ir 105 Ls/t, pie nosacijuma,
ka saimniecibam ir izdevies izaudzét kvalitativus
partikas ziemas kvieSus. Atbalsta maksajumi
uz vienu hektaru sastada 103.27 Ls, tai skaita
vienotais maksajums, papildus valsts tiesais
maksajums, atdalitais papildus valsts tieSais
maksajums un agrovides pasakumi. Paréjos
ienémumus saimniecibas ieglst, sniedzot
pakalpojumus, kas neattiecas uz tieso
lauksaimniecibas razosanu.

Ziemas kvieSu paSizmaksas aprékins norada uz
to, ka saimniecibas, kuras ar iegulditajiem lidzekliem
spéjusas izaudzét lielaku razu, ir sp&jusas samazinat
arl sarazoto ziemas kviesu vienas tonnas pasizmaksu
(skat. 3. tab.).

Pelnas vai zaudé€jumu aprékins visiem
saimniekoSanas limeniem uz vienu hektaru ir
negativs, pie nosacijuma, ka saimniecibai ir izdevies
izaudzet un novakt kvalitativus partikas ziemas
kvieSus (skat. 3. tab.).

Viena hektara apstradajamas platibas zaud&jumi
ir bitiski, jo razosanas procesa gan papildus iegitie
lidzekli, gan subsidijas nesp&j nosegt razoSanas
izmaksas, lidz ar to radot zaud&jumus augstakam
razam 70 Ls un zemakam razam 170 Ls, pie dotas
Sadas razibas uz viena ha un graudu iepirkuma
cenas.

Apgrozijuma rentabilitdte raksturo pardosanas
ienesigumu. Péc §T raditaja var spriest par to, kadu
pelnu dod katra neto apgrozijuma vienibas lats
(skat. 3. tab.).
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Ziemas miezu ekonomisko raditaju aprékins tiks
veikts ar Sadiem nosacijumiem: tiks izmantots vidé&jais
»,B” saimniekoSanas limenis - saimniecibas, kuras
pasreizéjo finansialo apstaklu dé| spiestas pielietot
esoSo agrotehniku, ne vienmér spé&j veikt darbus
optimalos terminos, tacu pielieto visas nepiecieSamas
mineralméslu devas, un veic visparéjas razosanas un
saimniecibas izmaksas.

Galvenokart So izvéli pamatojam ar vidéjo graudu
razibas limeni Latvija. Paredzama ziemas miezu
raziba saimniekosanas limenim ,A” vidéja raZiba
4.26 t/ha, saimniekosanas limenim ,B” vidéja raziba
3.26 t/ha, saimniekosanas [imenim ,C” vidéja raZiba
2.26 t/ha un saimniekosanas limenim ,D” vid&ja
raziba 1.26 t/ha.

Ziemas miezu razosanas datu aprékini norada, ka
straujais izejmaterialu cenu kapums 2008. gada, ir
radijis augstas izmaksas (skat. 4. tab.).

Puse no kop&jam izmaksam ziemas miezu
razosana ir izejmateriali, galvenokart mineralmésli
sékla un augu aizsardzibas lidzekli. Ziemas miezu
audzésanas tehnologija ir loti lidziga ziemas kviesu
audzésanas tehnologijai.

Aprekini norada, ka 2008. gada kopégjie
ienémumi saimniekosanas limenim SA” ir
445,98 Ls/ha, saimniekosanas Ilimenim ,B” ir
369.48 Ls/ha, saimniekosanas Iimenim ,C” ir
292.98 Ls/ha un saimniekosanas limenim ,D” ir
216.48 Ls/ha.

Kopéjie ienémumi saimniekosanas limenos
mainas péc iegltas vidéjas razas uz vienu hektaru.
Kopé&jo ienémumu aprékini ir veikti pamatojoties uz
2008. gada videjas iepirkuma cenas Latvija, kas
ir 76.5 Ls/t, pie nosacijuma, ka saimniecibam
ir izdevies izaudzeét kvalitativus alus ziemas
miezus. Atbalsta maksajumi uz vienu hektaru
ir 103.27 Ls, tai skaita vienotais maksajums,
papildus valsts tieSais maksajums, atdalitais
papildus valsts tieSais maksajums un
agrovides pasakumi. Parejos iepnémumus
saimniecibas  ieglst, sniedzot pakalpojumus,
kas neattiecas uz tiesSo lauksaimniecibas razosanu.
Kopé&jo ienémumu limeni ziemas mieziem skatit
4, tabula.

PasSizmaksas aprékins norada, ka saimniecibas,
kuras ar iegulditajiem lidzekliem spé&jusas izaudzét
lielaku razu, ir sp&jusas samazinat ari sarazoto
ziemas miezu vienas tonnas pasizmaksu. Salidzinot
saimniekoSanas limenus autori secina, ka ziemas
miezu pasizmaksa skatama 4. tabula.

Pelnas vai zaud&jumu  aprékins  visiem
saimniekoSanas limeniem uz vienu hektaruirnegativs,
pie nosacijuma, ka saimniecibai ir izdevies izaudzét
un novakt kvalitativus partikas ziemas kviesus.
Visiem saimniekosanas limeniem, apstradajot vienu
hektaru ziemas kvieSu saimniecibas ar lielaku razibu
radas mazaki zaudejumi (skat. 4. tab.).

Viena hektara apstradajamas platibas zaudéjumi
ir bdtiski, jo razoSanas procesa gan papildus
iegutie lidzekli, gan subsidijas nesp&j nosegt
razosanas izmaksas, lidz ar to radot zaud&jumus
augstakam razam 115 Ls un zemakam razam
211 Ls, pie Sadas razibas uz viena ha un graudu
iepirkuma cenas.
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3. tabula/Table 3

Ekonomiskie raditaji ziemas kviesiem visiem saimniekosanas limeniem
Economic indicators of winter wheat for all levels of farm management

Ekonomiskie raditaji Raziba, t/ha / Yield, t/ha
Economic indicators 5.42 4.42 3.42 2.42
Kop€jas izmaksas, LVL/ha / Total costs, LVL/ha 758.65 701.14 614.27 546.55
2. Kopé€jie ienémumi, LVL/ha / Total revenues, 689.19 584.19 479.19 374.19
LVL/ha
3. Pasizmaksa, LVL/t / Prime cost, LVL/t 139.97 158.63 179.61 225.85
4. Pelna vai zaud&jumi, LVL/ha / Profit or loss, -69.45 -116.94 -135.08 -172.35
LVL/ha
- e o
5. Apgrozu'u_ma rentabilitate, % / Turnover 33 51 71 115
profitability, %

Avots: autoru veidots péc LTVC datiem, 2009.

Source: made by the authors according to the data of the AMPC, 2009

4. tabula/Table 4

Ekonomiskie raditaji ziemas mieZiem visiem saimniekosanas limeniem
Economic indicators of winter barley for all levels of farm management

Ekonomiskie raditaji Raziba, t/ha / Yield, t/ha
Economic indicators 4.26 3.26 2.26 1.26
1. Kopé€jas izmaksas, LVL/ha / Total costs, LVL/ha 561.64 529.01 473.55 427.44
2. Kopé&jie ienémumi, LVL/ha / Total revenues, 44598 369.48 292.98 216.48
LVL/ha
3. PasSizmaksa, LVL/t / Prime cost, LVL/t 131.84 162.27 209.53 339.24
Pelna vai zaud€jumi, LVL/ha / Profit or loss, -115.66 159.53 -180.57 -210.96
LVL/ha
. e o
5. Apgl_'ozu_l.!ma rentabilitate, % / Turnover 72 112 174 343
profitability, %

Avots: autoru veidots péc LTVC datiem, 2009.

Source: made by the authors according to the data of the AMPC, 2009

Apgrozijuma rentabilitati raksturo pardosanas
ienesigums. Salidzinot saimniekoSanas limenus autori
secina, ka ziemas miezu rentabilitate ir negativa
(skat. 4. tab.). Nevienam no saimniekoSanas
limeniem nav izdevies iegut pozitivu rentabilitati pie
$adas razas uz vienu hektaru.

Rentabilitates  paaugstinasanai (4. tab.)
nepiecieSams izvértét izejmaterialu un
darbaspéka nepiecieSamibu. RazoSanas raditaju

pasizmaksas samazinasanai, nepiecieSams

vérst uzmanibu ne tikai uz izejmaterialu

izmaksu samazinasanu, bet ari tehnikas raZibas
paaugstinasanu, kda ari uz apstradajamo
platibu:

— visiem saimniekoSanas limeniem nepiecieSams
izvértet mineralméslu attiecibu starp
kdltiraugam nepiecieSamo un augsné esoso
mineralméslu daudzumu;

— mineralméslu cenu kapums, pie
saimniekoSanas [imeniem liek
alternativos méslosanas lidzek|us;

— vairaku saimniecibu kooperacija jaunas un
jaudigas tehnikas izmantosana, kas samazinatu
tehnikas amortizacijas izmaksas, ka ari

visiem
meklét
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palielinatu raZzigumu un novérstu novecojusas
tehnikas remonta izdevumus;

— augstas degvielas cenas visu limenu saimniecibas

liek izvertét laukiem

saimniecibu.

attalumus starp un

Secinajumi

Conclusions

1. 2008. gada gandriz tresdala no apsétajam
platibam Latvija ir ziemas kviesi (30%), tikai

par 2% mazak (28%) no visam platibam
aiznem vasaras miezi. Savukart vasaras
kviesi, auzas un mistrs aiznem attiecigi -

14%, 12% un 10% no kop€&jas apsétas graudu
platibas.

2. 2008. gada graudaugu kopraza Latvija bija
1 689 000 tonnu. 2007. gada graudu kopraza
Latvija bija 1 535 000 tonnu, kas pateicoties
klimatiskajiem apstakliem, tehnologijas un
razoSanas attistibai bijusi augstaka pédéjos
17 gados.

3. Ziemaju graudu vidéja raziba palielinajusies
no 3.59 tonnam no 1 ha 2007. gada lidz
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4.00 tonnam no hektara 2008. gada, tai
skaita ziemas kviesiem - no 3.78 tonnam lidz
4.35 tonnam.

Latvijas graudu audzétaji pilniba var nodrosinat
paspatérinam nepiecieSamo graudu daudzumu,
kas, péc 2006./2007. gada datiem, veido
aptuveni 1 milj. t graudu. Latvija laika posma
no 2006. gada Ilidz 2008. gadam nodrosina
sevi ar nepiecieSamo graudu daudzumu. 15%
no Latvijas graudu koprazas tiek sarazots virs
pasnodrosinajuma, lidz ar to radot iesp&ju tos
eksportet.

Graudu razoSanas problémas ir zema raziba
un iepirkuma cena. Vidéja ziemas kviesu
raziba Latvija laika posma no 2004. gada lidz
2007. gadam ir 4.42 tonnas no hektara. Vid&ja
ziemas miezu raZiba Latvija laika posma no
2004. gadam Ilidz 2007. gadam ir 3.26 tonnas
no hektara

Ziemas miezuapgrozijuma rentabilitates aprékins
atspogulo to, ka paaugstinot apstradajamo
platibu Iidz 28.70 ha un paaugstinot vidéjo
ziemas miezu raZibu par vienu tonnu, vidéjas
ziemas miezu razibas Latvija iesp&jams izaudzét
rentablus ziemas kviesus.

Priekslikumi
Proposals

1.

Lai nodrosinatu bezzaudéjumu punktu ziemas
kvieSu apgrozijuma rentabilitatei pie vid&jas
Latvijas razibas 4.42 t/ha saimniecibam
jaapstrada 28.70 ha liela platiba.
Saimniecibam jaizaudzé ziemas kvieSus par
vienu tonnu vairak neka pie vidéja raZibas
limena Latvija, rentabilitate paaugstinasies
par 8%.

Lai nodrosSinatu ziemas miezu pozitivu
apgrozijuma rentabilitati saimniecibam ir
japalielina apstradajamo platibu lidz 28.70 ha
un japaaugstina vidéjo ziemas miezu razibu par
vienu tonnu lidz 4.26 t/ha robezai, kas ir lielaka
par vidéjo ziemas miezu raZibu Latvija.
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Abstract. The research aim is to evaluate the variability of cereals production in Poland. The data from the
official statistics of the Central Statistical Office for the period of 1968-2008 are used in the research. The
analysis regards eight main cereal species cultivated in Poland.

The standard deviation and coefficient of variation were used to evaluate the variability. It was concluded that
the yields of cereals in Poland display rather low variability. The analysis stresses an important conclusion that
lower variability of yields is characterised for low-intensive cereals as rye, in comparison with higher variability
for high-intensive cereals as wheat.

More precise estimation of cereals production variability can be achieved if the yields trends are taken into
considerations in the analysis. Ignoring ascending yields trend can lead to the underestimation of predicted
production level and overestimation of production variability.

For 2009 total harvest forecast is 25863.1 thousand tons with the standard deviation of 2058.1 thousand tons

and the coefficient of variation of 8.0%.

Key words: cereals production, production risk, production variability, yield trend, Poland.

Introduction

Risk has always been a part of an agricultural
activity; however farming has changed essentially
over the past years. Today, it is an activity with new
rules and new risks. Many factors are forcing the
producers to make risky, but potentially profitable
decisions regarding their businesses. These factors
include an increased global competition, rapid
changes in a structure of production agriculture,
new technology, and more volatile weather patterns
(USDA, 1997).

Agriculture production implies an expected
outcome or yield. Deviations of outcomes from
those which are expected pose risks to an
ability to achieve goals. The major sources
of production risks are: weather, pests,
diseases, the interaction of technology, and other
farm practices. Production risk together with price
risk is common to all farmers, and incomes from
agricultural production mostly depend on those two
sources of risk (Wicka, 2009). Additionally, on farm
level, the production risk sources can be divided as
dependent and independent on farmers’ decisions
(Wicka, 2008).

Since Poland is a not an important world player
in cereals production, it is impossible to reach the
natural hedge between yield and price. The price-
yield relationship, measured by the price-yield
correlation, tends to be strongest in areas where
yields are closely related to the world production and
where the area’s production normally accounts for a
significant share of the world production (Dismukes,
Coble, 2007).

The main causes of crop loss in cereals
production are drought and heat, followed
by the excessive moisture (USDA, 1997). Frost and
freeze due to warmer winters observed in the past two
decades in Poland have become less important factors.
Droughtin spring-summer period is the main reason of
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yield losses, and only sometimes (once during the past
20 years) followed by hard winter conditions
(Krasowicz et al., 2009).

The selected risk management strategies are
enterprise diversification, crop insurance, contract
production, and new technologies (Harwood et al.
2000). The main stream of research deliberation is
to answer the question how risky is the production
of small grain crops (cereals). It is well known that
diversification of production may include different
crops or different types of the same crop (such a
winter and spring wheat). It is necessary to know
the degree of correlation between certain crop
yield and yields of other crops as well as species
characterised by higher and lower yield variability
to achieve the benefits from crop structure
diversification.

The research aim is to evaluate the variability
of cereals production in Poland. The tasks set were
threefold: 1) comparison of yields variability in two
periods 1968-1991 and 1992-2008 (before and
after the economy transition), 2) comparison of
variability estimates: first assuming independency
of observation and second assuming linear trend of
yields; 3) prediction of cereals production in Poland
and its variability.

Data and methods

The data used in the analysis are taken from the
official statistics of the Central Statistical Office of
Poland (CSO). The data on yields and production
area were collected for the following cereals: winter
wheat, spring wheat, winter barley, spring barley,
rye, oat, winter triticale, spring triticale, and mixed
grains. All data were collected for the period
of 1968-2008.

The following measures of variability were used
in the research: standard deviation and coefficient
of variation.
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Table 1

Structure of area of cereals production in Poland in the period of 1968-2008

Share of total area of cereals production (in percent) Change between

Species average in Period 1 | average in Period 2 ) Period 1 and 2

(1968-1991) (1992-2008) in 2008 (1968-1991=100)
Winter wheat 19.2 22.4 23.5 117
Spring wheat 4.5 6.7 4.2 149
Winter barley 1.2 1.8 2.1 148
Spring barley 13.1 11.7 12.6 89
Rye 38.4 22.9 17.0 60
Oat 12.9 7.0 6.7 54
Winter triticale —* 9.4 14.9 -
Spring triticale —* 1.1 1.3 —
Mixed grains 9.3 17.0 17.6 183

* Triticale appears in production in 1986

Source: authors’ calculations according to the CSO data of Poland

Source: authors’ calculations according to the CSO data of Poland

Figure 1. Cereals yield and production in Poland in the period of 1968-2008

The paper includes assumptions that the
production of cereals in Poland is developed on
comparable environmental conditions (climate and
soil) and the yields are subject of variability in the
whole country. The results of performed analysis could
thus represent the average variability of yields in
Poland. In particular regions it could however diverge
from the obtained results (Kobus 2009). One could
expect that the obtained variability for the country
might be lower than it is observed on a particular
farm. Nonetheless the obtained prediction should be
considered as accurate if the average values for the
country were considered. The analysis of variability
of yields of particular provinces could result in more
precise prediction; however they required collection
of additional data with long data series, which are
difficult to be obtained due to the administrative
reform of Poland.

Production of cereals in Poland

In 2008 the cereals in Poland were produced on
the area of 8.2 million hectares, thus accounting for
74% in the structure of sowings. The production area

varied from 7.7 to 8.7 million hectares in different
years. Wheat and rye cover the biggest share in the
sowing structure in the first period (1968-1990).
A remarkable decrease of sowings of rye and oat
was observed after the year 1991. Their share in
sowings has decreased by 50%. The importance
of winter wheat and mixed grains has risen up
accordingly. It is estimated that significant changes
in sowing area in Poland would not be observed in
the near future (Grabinski, Podolska, 2009).

The production area of cereals has not changed in
Poland significantly over the past 40 years. However,
the yields have varied significantly, thus directly
influencing the harvests. Figure 1 shows the yields
and harvests of cereals in Poland for the period of
1968-2008. One could observe significant variations
of yields in the analysed years. The level of production
was strongly correlated with the yields. The experts
forecast that the observed variability would not
change in the coming years (Grabinski, Podolska,
2009). It is possible to cut down the variability of
yields through introduction of new varieties, which
are more resistant to stress conditions (Wicki,
2001). The average harvests of cereals in Poland
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Table 2
Average yield of cereals in Poland in the period of 1968-2008
_ Average yield in .dt pe.r 1 ha vield in 2008 in Char!ge between
Species In Period 1 in Period 2 dt per 1 ha Period 1 and 2
(1968-1991) (1992-2008) (1968-1991=100)
Winter wheat 32.12 37.32 42.80 116
Spring wheat 28.16 29.29 29.10 104
Winter barley 32.02 34.71 40.00 108
Spring barley 29.08 28.91 28.30 99
Rye 23.31 23.12 24.70 99
Oat 24.68 23.49 22.90 95
Winter triticale — 31.26 34.30 —
Spring triticale - 25.46 24.00 -
Mixed grains 26.57 26.18 25.40 99

Source: authors’ calculations according to the CSO data of Poland

vary from 22 to 27 million tones in the past decade.
The production has grown continuously from 17 to
27 million tones in the first part of analysed period
(1968-1990).

Domestic demand for grain has fluctuated for
years in the range of 26-28 million tones. Cyclical
fluctuations of pig stocks and growing poultry
production are the main factors causing the
changes in domestic level of grain consumption
in specific marketing years. Demand for grain for
human consumption has been stable and amounted
to 5.7-5.8 million tones. The turnover of Polish
foreign trade is influenced, first of all, by the size
of domestic production and also by the prices on
foreign markets. The net import or export, in the
volume measure, was observed depending on
the year.

Table 2 presents the yields of cereals in Poland in
the period of 1968-2008. The average yields were not
high and amounted to 26.2 dt/ha in the first period
and 28.9 dt/ha accordingly in the second period.
The highest yields were obtained in the production
of winter wheat, winter barley and winter triticale.
The lowest yields were noted in case of extensive
cereals - rye and oat. The increase of yields was
observed only for winter and spring wheat and winter
barley. The average yields calculated for all cereals
were almost stable, which resulted from different
direction of trends of yields of particular species
as well as from a rapid decrease of inputs at the
early 1990s (the beginning of economy transition).
The yields of spring cereals are lower by 4-6 dt/ha
on average compared with winter cereals, which is
often due to unfavourable weather conditions during
spring.

Although the yields of cereals in Poland
vary by regions many authors argue that
this fact is connected with the differences in
organisation of farms, and only partly due to the
environmental conditions (Krasowicz, 2009). Thus
it results from risk factors depending on a
farmer, and has stable characteristics — not
changing over the time or changing according to the
trend.
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Methods and results

One of the simplest ways of measuring crop
variability is to use the unbiased standard deviation
estimator (1):

@
where:
SX — estimator of the standard deviation
of variable X,
X — sample mean,
— sample size,
X; — ith observation of variable X.

As a measure of variability the standard deviation
is insensitive to the average value of yield. But for
some applications it is better to use relative measure
of variability - the coefficient of variation (2) with
average as the reference point:

= @

The coefficient of variation,
standard deviation,

contrary to the
is expressed in percents

of the average yield. For an example SX =10 dt

for an average yield of 30 dt gives ,
while for an average vyield of 70 dt it
gives

Values of standard deviations and coefficients of
variation of cereals yields in Poland are presented in
Table 3. The average yields for particular species are
presented in Table 2, so it is possible to compare the
calculated standard deviations with the average yield.
The coefficient of variation for yield only in one case
has exceeded 20%, and it has not exceeded 12% in
the period of 1992-2008. It means that cereals yield
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Table 3
Estimates of basic measures for cereals yield variability in Poland
1968—-1991 1992—-2008
Species Standard Coefficient of Standard Coefficient of
deviation, dt variation deviation, dt variation
Winter wheat 5.51 17.2% 3.46 9.3%
Spring wheat 3.51 12.5% 3.09 10.5%
Winter barley 6.75 21.1% 3.94 11.4%
Spring barley 3.13 10.8% 3.23 11.2%
Rye 2.75 11.8% 2.27 9.8%
Oat 2.42 9.8% 2.77 11.8%
Winter triticale - 2.79 8.9%
Spring triticale - - 3.04 11.9%
Mixed 3.81 14.3% 2.96 11.3%

Source: authors’ calculations according to the CSO data of Poland

Source: authors’ calculations according to the CSO data of Poland

Figure 2. Winter wheat yield in the period of 1968-2008

variability in Poland is low. The variability under 20%
is considered as low (Harwood et al., 1999).

Standard deviations and coefficients of variation
presented in Table 3 were calculated with the
assumption that each observation of yield is
independent. It is not necessarily true. A typical
situation is rather that an ascending trend could be
observed over the time (Figure 2).

This trend can be explained by the biological
progress and technological advancement. In such
cases measures of variability calculated without
paying attention to the existing trend will be biased
upward and suggest a higher variability than it is in
reality. The amount of the bias is proportional to the
strength of the trend. If a trend is week it can be
treated as negligible but in case of a clear trend it
should be taken into account. There are two issues
to be addressed: the standard deviation and the
expected value.

112

Let us define the trend as a function of time which
explains the conditional expected value:

E(X|T=t)=f(t) @)

where:

t - time moment
year 1967),

(t=0 for the

E(X |T = t) — expected yield in time moment t.

The function T (t) could take any form but in
short time series it is usually safe to use the simplest
linear form:

“®

The equation for calculation of the standard
deviation estimator changes to:
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®)
where:
X1 — observation of yield in time moment L.
Ry - estimate of f(t).
The issue of expected value is more

complicated. If measures which use the expected
value or its estimate are thought of as indicators
of production risk in the next year, i.e. in time
moment n+1, the estimated trend
function must be used for calculation of the
E(X|T =n+1) estimator instead of a simple
average:

(6)

where and

of and Bl .

are least squares estimators

Comparing estimates of the slope for two analysed
periods it is evident that the average increases of
yields are much lower in the second period. It is
probably due to very high increase of production
inputs, mainly fertilisers, and improvement of
technology during the decades of the 1970s and
1980s. After a rapid decrease of inputs, again mainly
fertilisers, gradual improvement of technology,
e.g. plant protection has been observed at the
beginning of the 1990s (economic transformation

period). The rate of technology improvement
and inputs increase depends on production
profitability.

The comparison of Tables 3 and 5 confirms that
a bigger reduction of standard deviation values
after trend elimination is characteristic to cases with
steeper trend lines. It suggests that when coefficient
B is close to zero the approach to estimation of
yield variation, which takes into consideration trend
of yields would neither improve nor worsen the
approach, which does not pay any attention to the
possible trend of yields. The next part of the paper
considers only the second time period, i.e. the years
between 1992 and 2008.

The correlation matrix presented in Table 6 is
calculated based on the residuals obtained separately

Table 4
Estimates of trends parameters
. 1968-1991 1992-2008
Species

Intercept Slope Intercept Slope

Winter wheat 23.10 0.721 23.06 0.432

Spring wheat 23.55 0.369 22.67 0.201

Winter barley 21.03 0.879 23.76 0.332

Spring barley 24.85 0.339 21.45 0.226

Rye 19.74 0.286 19.70 0.104

Oat 21.64 0.243 20.67 0.086

Winter triticale - — 22.84 0.253

Spring triticale - - 22.26 0.097

Mixed 21.49 0.406 23.31 0.087

Source: authors’ calculations according to the CSO data of Poland
Table 5
Estimates of basic measures for cereals yield variability in Poland, after trend elimination
1968—-1991 1992-2008
Species Standard deviation, Coefficient of Standard deviation, Coefficient of
dt variation dt variation

Winter wheat 2.14 6.7% 2.77 7.4%
Spring wheat 2.40 8.5% 3.01 10.3%
Winter barley 2.69 8.4% 3.69 10.6%
Spring barley 2.07 7.1% 3.12 10.8%
Rye 1.91 8.2% 2.28 9.9%
Oat 1.74 7.1% 2.83 12.0%
Winter triticale — — 2.56 8.2%
Spring triticale - — 3.10 12.2%
Mixed 2.56 9.6% 3.02 11.5%

Source: authors’ calculations according to the CSO data of Poland
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for each species by subtracting trend values from the
observed yields. It may be observed that particularly
high correlation coefficients are characteristic for
species within groups of winter or spring crops, but
are moderately lower between species from different
groups.

To calculate the estimate of expected total harvest
of all cereals in the year n+1 it is sufficient to sum
products of area and predicted yields for individual
cereals. The calculation of standard deviation
estimate is much more complicated. Let us assume
that yields of cereals follow multidimensional normal
distribution:

™
where:
X - vector of individual cereals yields,
U — vector of individual cereals expected
yields,
» — covariance matrix of individual

cereals yields.

In that case total harvest of cereals can be
regarded as linear function of individual cereals yields
multiplied by area:

®
where:
a — vector of individual cereals areas.
Linear function of multidimensional normal
distribution follows one dimensional normal
distribution:
®

In consequence the estimate of total harvest
standard deviation in the year n+1 follows the
equation:

(10)

where:

Y — estimate of covariance matrix of
individual cereals yields.

For example: total harvest prediction for the
year 2009 is 25863.1 thousand tons, standard
deviation - 2058.1 thousand tons and coefficient of
variation is 8.0%.

Table 6
Estimate of correlation matrix for cereals yields in Poland, after trend elimination
. Winter | Sprin Winter | Sprin Winter | Sprin .
Species wheat V\E)hea% barley bZrles Rye Oat triticale tririicalge Mixed
Winter wheat 1.000 0.605 0.709 0.577 0.797 0.546 0.840 0.560 0.534
Spring wheat 0.605 1.000 0.343 0.984 0.876 0.976 0.826 0.975 0.972
Winter barley 0.709 0.343 1.000 0.349 0.641 0.376 0.724 0.394 0.396
Spring barley 0.577 0.984 0.349 1.000 0.869 0.983 0.819 0.980 0.976
Rye 0.797 0.876 0.641 0.869 1.000 0.875 0.940 0.877 0.875
Oat 0.546 0.976 0.376 0.983 0.875 1.000 0.830 0.979 0.991
Winter triticale | 0.840 0.826 0.724 0.819 0.940 0.830 1.000 0.838 0.838
Spring triticale | 0.560 0.975 0.394 0.980 0.877 0.979 0.838 1.000 0.985
Mixed 0.534 0.972 0.396 0.976 0.875 0.991 0.838 0.985 1.000
Source: authors’ calculations according to the CSO data of Poland
Table 7
Prediction of yields and production in the year 2009
Species Yield, dt/ha Area, thou. Crop, thou. t St. dev, thou. Coefﬁ_cie_nt of
ha t variation

Winter wheat 41.21 1933.0 7966.6 535.1 6.7%

Spring wheat 31.10 345.0 1072.9 103.9 9.7%

Winter barley 37.69 175.8 662.7 64.9 9.8%

Spring barley 30.95 1030.7 3189.9 321.6 10.1%

Rye 24.05 1396.5 3358.8 318.8 9.5%

Oat 24.26 550.6 1336.0 155.8 11.7%

Winter triticale 33.46 1224.8 4098.0 313.3 7.6%

Spring triticale 26.32 108.7 286.1 33.7 11.8%

Mixed 26.95 1444.0 3892.2 436.3 11.2%

Source: authors’ calculations according to the CSO data of Poland
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If one would calculate estimates for total
harvest without paying attention to the existing
yields trends and correlation of vyields it would
lead to the underestimation of expected yield
(24224.1 thousand tons) and overestimation of
standard deviation (2448.4 thousand tons), and
consequently to much higher coefficient of variation
(10.1%).

Conclusions
Comparing simply variability of cereals yields in

the first (1968-1991) and the second (1992-2008)

period one can observe much higher variability in

the first period than in the second one. For example,
the variation coefficient for individual species
ranges between 9.8% and 21.1%; while in the

second period it ranges between 8.9% and 11.9%

(Table 3). However, such observation is an

excessive simplification. The observed higher

variability results from much steeper trends in the
first period. The comparison of variability after the
trend elimination suggests rather opposite conclusion,

i.e. in the first period variability of yields was lower

than in the second period. The variation coefficient

for individual crops takes value from 6.7% to 9.6%

for the first period; while for the second period it is

between 7.4% and 12.2% (Table 5).

Among analysed cereals the winter barley is
characterised with the highest variability of yields
(measured by standard deviation). In the first period
it amounted to 6.75 dt/ha, while in the second
period - to 3.94 dt/ha. High variability of yields
was also observed for winter and spring wheat, and
low for rye. The important conclusion derived from
the performed analysis stresses that low variability
of yields is characteristic for low-intensive cereals
as rye compared with high - intensive cereals as
wheat.

It might mean that intensive production by more
advanced technology is more sensitive to the weather
conditions. Thus, the reason of yield variability
could be seen in the falls of production technology,
which are more visible on the unfavourable
weather conditions such as drought, intensive
rains, etc.

Some conclusions with regard to the utility of the
method of variability measure can be made on the
basis of this research:

— more precise estimation of cereals production
variability can be produced if the yields trends
are taken into consideration;

— ignoring yields trend (if ascending) can lead to
the underestimation of predicted production level
and overestimation of production variability;
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— it is essential to consider correlations between
particular species vyields in prediction of
total cereals harvests variability. It allows
predicting the current area of particular cereals
production.
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Abstract. The paper deals with establishing of the main milk price factors and the evaluation of distribution
of the milk price among the actors of Latvian dairy supply chain. The evaluation of distribution of milk price
is based upon the calculation of margins. The analysis of development of the margins shows the increasing
bargaining power of retailers, in contrast to small bargaining power of farmers in relation to processors,
especially at the time of falling prices and demand by the market. The available data indicate on reasons for
concern both for liquid milk and cheese in terms of sharing the value added because the margins have shown
a great fluctuation. Considering the main factors affecting the price, generally more concentrated farms is
one of the preconditions for receiving higher price and better conditions for delivered milk. Concentration
and vertical integration are also instruments that can help improve the sustainability of the supply chain and
increase the value added that is achieved by higher entrepreneurial efficiency at each value adding stage.

Key words: the value added, dairy sector, the supply chain, milk price, margins.

Introduction

Dairy sector is one of the main agri-food sectors
in Latvia, accounting for almost ¥ of total agricultural
goods output and 20% of total output in food industry
(EAA, CSB of Latvia, 2009).

Currently both the primary milk production and
processing sectors are characterised by low value
added per employee in Latvia compared with other
European Union (EU) countries. The value added
per employee in the primary sector in Latvia in
2007 was 3.7 times below the level observed in the EU
on average (FADN, 2009). The value added created
per employee in Latvian dairy processing sector lags
behind the EU-15 average indicator almost 4.5 times
(Eurostat, 2009).

The value added, i.e. the additional value created
is determined by price (also product subsidies),
production volume, and intermediate consumption of
goods and services used in the production process.
It is the amount of money that can be used for
compensation of the labour force (and other owners of
the production factors) and for further modernisation
and development of the sector. To ensure the
competitiveness of each stage of the supply chain
that determines competitiveness of the whole supply
chain, the price as the main instrument linking various
markets should be efficiently distributed among the
actors of the supply chain. Both producers of raw
milk and processors (also retailers) have to compete
in terms of labour force by providing competitive
salaries, and the whole chain has to compete on the
market by delivering competitive products that can
be fostered by available money for new investments
in the development.

Recent developments in dairy sector with the
sharp increase in milk farm-gate prices followed by
considerable decline contrary to small decrease in
consumer prices have indicated on malfunction in
the supply chain regarding sharing the value added
along the sector. The efficient sharing of price is not
only the precondition for sustainability of the supply
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chain, it could also help increase the value added
that is achieved by higher entrepreneurial efficiency
at each value adding stage.

It has been defined at the Community level that
ensuring the supply chain, which is well functioning
should remain a key priority of the EU, in order to
protect both consumers, with lower food prices and
actors along the chain, through value added growth
across sectors and sustainable sharing of profits
(EC, 2009).

The research aim is to reveal the main factors
determining milk price received and to evaluate the
distribution of milk price among the actors of Latvian
dairy supply chain.

The following tasks were set to achieve the
research aim: 1) to explore the structure of Latvian
dairy supply chain; 2) to analyse the relationships
between raw milk producers - processors, with
the view of establishing the main factors affecting
farm-gate price in Latvia; and 3) to calculate and
evaluate the development of margins of each value
adding sector along the supply chain in Latvia as well
as to compare the results with other EU countries.

The evaluation of distribution of milk price
is based upon the calculation of margins. The
calculation of margin indicates the share of retail
price going to each sector along the supply chain:
farmer, processing and retail trade as well as
government taxes (Niemi, Jansik, 2006). The concept
of marketing margin was developed to measure the
gap between producer prices and the prices paid
by the consumer, and it represents the costs for all
assembling, processing, transporting, marketing and
retailing added to the farm products as well valuations
for risk and expectations on how markets will evolve
(Agra CEAS Consulting, 2007). The calculated
margins are gross margins that correspond to the
output prices minus the costs of agricultural (farm-
fate prices) and food (ex-factory prices) inputs;
therefore an increase in margins does not necessarily
imply an increase in the value added and profit.
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These margins have been examined on many
occasions, often in response to concern at a time
of sharp movements in farm-gate or retail prices
(Niemi, Jansik, 2006).

To make the comparison of margins with the main
milk producing countries in the EU, the data were
available for the United Kingdom (UK) and France.

Methods of statistical analysis and logically
constructive analysis were employed in data analysis.
The interviews of the sector experts were also carried
out during October-December, 2009.

The conversion factors in margin calculation
were used as suggested by Agra CEAS Consulting
methodology (Agra CEAS Consulting, 2007). The
margins can be expressed both in absolute and
relative terms.

The paper has been supported by the European
Social Fund within the project “Support for the
Implementation of Doctoral Studies at Latvia
University of Agriculture” (sub-activity 1.1.2.1.2.
Support for the Implementation of Doctoral Studies),
Agreement No. 2009/0180/1DP/1.1.2.1.2/09/IPIA/
VIAA/017, Contract No. 04.4-08/EF2.D2.03.

Results and discussion

1. Latvian dairy supply chain structure

Milk production structure can be considered
very fragmented in Latvia. According to the data
of the Central Statistical Bureau of Latvia, in 2008
there were 35.5 thousand farms with dairy cows
that produced 832.1 thousand tonnes of milk, i.e.
23.5 tonnes per farm. The share of farms with
1-2 dairy cows constituted 71.8% of all dairy farms
and they concentrated 18.9% of all dairy cows. About
1/3 of these farms are not market participants, since
only 51.9% of all dairy farms in Latvia have milk
quota.

The data from the Agricultural Data Centre show
that the average quota per farm was 40.4 tonnes of
milk in the quota year 2008/2009. According to the
traded volumes of milk, only 1.1% of all farms have
the annual milk deliveries above 500 tonnes (~30%
of total marketed milk).

There are 30 milk producer cooperatives in the
sector, which collect about 1/3 of milk delivered
(LLKA, 2009). Only about 15% of all dairy farms are
the members of milk producer cooperatives in Latvia.
The average milk delivery volumes per cooperative
constituted 7.0 thousand tonnes in the quota year
2008/2009, though the sector is dominated by
2 large cooperatives, which collect almost half of total
milk intake by the cooperatives. The milk collected
by the cooperatives is mainly exported to Lithuanian
dairy industry.

Two thirds of milk is delivered directly to milk
processing companies. The total milk intake by Latvian
cooperatives and dairies was 633.8 thousand tonnes
in 2008. According to the latest figures, there are
49 dairies in Latvia, though only 30 of them purchased
milk in the quota year 2008/2009 (LLKA, 2009).
About 70% of total milk intake is concentrated by
5 largest milk processing companies. Dairy industry
is fragmented in Latvia as compared with other EU
countries and also neighbouring country Lithuania.
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Though, the concentration of industry is larger than
at the raw milk production stage.

There are about 1 973 retailers operating in
non-specialised retail store with the predominance of
food sector in Latvia, though the two biggest retail
chains account for almost half of total retail sales
(Pancenko et al., 2008). The share of 10 biggest
retailersis about 64%. The tendency has been towards
higher concentration in the sector in recent years.
The share of 4 largest retailers is 76% if considering
the concentration of supermarkets. Consequently the
dairy industry faces more concentrated retail sector.
The positions of industry are also weakened relative
to retail sector due to low specialisation.

The agricultural sector, which is more fragmented,
less organised and with non-differentiated products,
is often perceived as facing an unbalanced bargaining
power against the rest of the chain, although the
development of producer groups can improve the
situation (EC, 2009). The market structure in Latvia
generally indicates on large bargaining power of
retailers and small power of farmers, although the
development of cooperation that could be observed
since 2004 has significantly improved the situation in
relation to farm sector concentration and bargaining
power.

2. Relationship in the supply chain - pricing

systems and factors

Milk  contracts with the most important
element — milk price - is the main medium by which
the milk processors and producers communicate
to each other. It could be fully agreed with the UK
Milk Development Council point of view that milk
contracts should be negotiated on partnership basis
between farmers and processors with both sides
recognising they need the other to be profitable
and efficient. Processors need farmers not only to
be efficient, but also profitable that in turn is basis
for sustaining long-term efficiency. Farmers also
need processors to be efficient and profitable that
allows receiving higher milk price and sustaining a
long-term competitiveness of the supply chain.

According to the Council, the most important
items in milk contracts for farmers is a stable and/or
predictable price, if it is not possible — clear factors
affecting their milk price, security and frequency of
payment, a milk price that allows them to invest
sustainably in their business, period of contract
(security of having milk picked up), clear contract
(understanding what processors want), and sufficient
notice of changes.

The most important contract items for processors
include: obtaining a secure supply of milk (both
short and long-term), obtaining a supply of milk
that matches their needs (quality, profile, volume,
flexibility), obtaining supply of milk at a competitive
price, business minded farmers that will meet all
necessary standards, and that they can work with
(Milk Development Council, 2005).

According to the information provided by the
sector experts, contracts between farmers and
processors are mainly signed for each quota year
in Latvia. In some cases, the practice is also that
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contracts cover a shorter period of time. At the same
time the agreements of unlimited duration can also
be found in the sector. Processor pledges to collect
milk from the farmer in the period.

Open-end contracts, contracts for a year with an
automatic prolongation as well as contracts covering
a shorter period of time are widespread practice
that regulates relationships between farmers and
cooperatives in Latvia.

The contract envisages the main principles of
pricing, but the updated price adjustment protocols
are usually used to set the level of milk price during
collaboration period. The endurance of protocols is
undefined (replaced by the next updated protocol).

Many authors agree that generally the price a
farmer receives for milk should be directly related
to the reward that can be gained from the market
(e.g., Milk Development Council, 2005; Shalloo,
Dillon, 2006; Breen et al., 2003). The primary
objective of any milk pricing scheme should be
that the price paid for milk reflects as accurately
as possible the amount and value of products that
can be made from it as well as the transport and
processing costs incurred (Breen et al., 2003).

In practice there are different milk pricing systems
and schemes that processors use trying to achieve
their business objectives.

By summarising the applied milk pricing systems
in Latvia, the main factors that affect milk price
received by farmers are as follows: the development
of milk market that reflects the price ceiling
processors can pay per a definite standardised
milk kg; bonuses or deductions for milk that is
above or below the set standard milk in terms of
milk constituents and quality (bacteria and somatic
cell count); transport costs that already include
delivered volume factor, or transport costs and
delivery volume as separate factors; and also
operational costs for cooperative administration.

The stimuli used by each processor differ. Some
processors do not provide bonuses for milk that
is above the quality standards set by the national
legislation. Sometimes it is not economically
approvable to pay in addition for extra quality due
to small volumes of such milk, which do not provide
critical mass for reasonable processing.

There are varied ways how processors and
cooperatives incorporate transport costs in milk
price in Latvia: equal transport costs per kg of milk
deducted for all farms; transport costs incurred
till the full milk truck shared among the supplying
farms; fixed rates per kg of milk depending on the
milk collection routes (higher rate for routes serving
small farms); equal fixed costs per collection time
etc. The share of transport costs covered by farmers
also differs among the processors.

There are different payment periods for delivered
milk applied in the sector, assumingly with the most
widespread being payments made twice a month.
It is known that the payment period is also used to
reward farmers according to the delivery volumes
and distance in order to stimulate more efficient milk
collection network (shorter payment period for near-
by farms with large delivery volumes). At the same
time it has also been suggested that in the case of
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small farms some processors are taking advantage
of the fragmented production structure as they can
stipulate very low price.

Evidence of some cases show that sometimes
farmers can be rewarded for dedicated milk supply.

Despite application of certain pricing system, the
setting of price levels is determined also by subjective
factors that include bargaining power of farmers. The
relative bargaining power can be expressed already
on the standard price level offered to all dairy farmers
and also on the individual farm/supplier level.

Considering the main factors affecting the price,
generally more concentrated farms are one of the
preconditions for receiving higher price and better
conditions for delivered milk, and consequently
for increasing the value added generated by the
sector. But it has to be noted that there is a room
for improvement of pricing systems in Latvia so that
they better reflect the actual gains from the market.
It would improve the efficiency and the value added
generated by the industry and sustainability of the
whole supply chain.

3. Prices and margins in the dairy supply
chain

Raw milk prices have experienced dramatic
changes in Latvia after joining the EU in
May, 2004. Contrary to the average decline that
could be observed in the EU in line with the dairy
market reform, the average raw milk price in Latvia
increased significantly. Considering that milk prices
in Latvia were among the lowest in the EU at the time
of the accession, the rise in prices was part of the
price convergence process. Due to the coincidence
of such factors as drop in production in the most
important milk production regions coupled with
growing demand for dairy products in the developing
countries, world milk prices surged in 2007. The
EU and Latvian milk prices followed the world milk
prices: the considerable rise of Latvian milk prices
started in August, 2007, and by the end of the year
the prices had increased by 42%. After a spike, milk
prices have been falling both in the EU and Latvia,
and the average milk price in Latvia has returned
to the pre-accession level. The considerable decline
of milk prices on the world markets was connected
with the increase in milk supply combined with drop
in demand caused by worsening of the economic
situation. As world dairy markets show the signs
of the recovery since August, 2009, Latvian milk
prices have also risen for the first time in almost
two years. In comparison with the situation in 2007,
the transmission of the trends in milk prices from
the world and the EU market to Latvian milk prices
seems to be faster in the current case that could be
connected with the decrease in availability of raw
milk resources.

The majority of raw milk produced in Latvia goes
for the production of cheese and liquid milk (although
at considerably lower level than for cheese). These
products have also the largest share in the turnover
among the processed milk products. Currently
semi-hard cheese types — Krievijas (Tilsiter type)
and Holandes (Edam type) — are the most popular
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Figure 1. Prices and margins for liquid milk in Latvia in 2004-2009, LVL/kg
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Figure 2. Prices and margins for cheese (Tilsite type (Krievijas)) in Latvia in 2004-2009, LVL/kg

cheese types among the local consumers in Latvia.
About half of the produced cheese was exported in
2008, where Cheddar is the main exported cheese.

The available data on liquid milk and cheese
(Tilsiter type (Krievijas)) producer and retail prices in
Latvia show that generally these prices have followed
the trend of raw milk prices, however, with different
magnitude in changes.

Figure 1 shows that contrary to falling raw
milk prices, liquid milk processors’ margins in
absolute terms have considerably increased during
2008-2009 (increase by 64% versus the average
margin in 2007). At some points retailer margins
have also been higher in 2008 than previously
observed. At the same time, very low retail margins
could also be observed in 2009. Considering falling
retail sales, different discount activities have been
widespread, with liquid milk being sold even below
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ex-factory price as it serves as one of the indicative
products based on which consumers perceive price
level. Processors’ margins indicate that processors
were more intensively using liquid milk to ensure
cash-flow in the period of recession.

According to Figure 2 it can be seen that cheese
processors’ margins contrary to raw milk prices were
squeezed during milk price surge period in Latvia
in 2007. Afterwards, however, processors’ margins
returned to the previous levels or at some point even
increased. There has been considerable increase in
retail margins of cheese in Latvia from the second
half of 2007. Although retail prices of cheese have
been falling since the beginning of 2008, the retailer
margin is still more than 2 times the level that could
be observed at the end of 2007.

According to the study conducted by the EU
Commission, the comparison of developments of the
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marketing margins in other EU countries in recent
years shows that generally retail prices increased in
line with the increase in raw milk prices but were
rather reluctant to decrease when prices for raw milk
came down.

Milk processors’ margins for liquid milk in France
have also increased after the surge in milk prices
(from 37% of retail price in Quarter 1, 2007 to 52%
in Quarter 2, 2009), with decreasing retail margins
(from 24% to 17%) and the share of farm-gate
price (France AgriMer, 2009). The shares of margins
of industry and retail sector for cheese have been
comparatively stable in France in recent years
(producers — 34%, processors — 31%, retailers —
31%, and VAT - 5.2% at the beginning of 2009).

The available evidence from the UK shows that
liquid milk margins of industry increased during
price surge in 2007, mainly at the expense of retail
sector, with the following decrease in favour of
milk producers; but at the first half of 2009, the
share of raw milk price and margins was close to
the distribution observed in the period before price
surge (producers - 35%, processors - 36%, and
retailers - 29%). It has been suggested that liquid
milk is the main dairy product where the largest
retailers have made arrangements to secure the
sustainability of the supply chain (DairyCo, 2009).
Due to decreasing, but still relatively high milk
prices, the margins of industry for cheese were
under pressure in 2008 (though after the period of
increased margins at the time of milk price surge),
while retailer margins tended to increase.

At the end of 2006 the prices of raw milk in Latvia
have almost reached the level observed in the UK.
Liquid milk price distribution in Latvia between the
different actors of the supply chain at that time was
as follows: milk producers - 42%, processors — 30%,
retailers - 10%, and VAT - 18%. Compared with
the situation in the UK, due to lower absolute final
product price, the share of producer price in Latvia
was higher, and the processors’ margin - lower. The
total margin associated with retail sales was close
to the indicator in the UK. It has to be mentioned,
however, that due to a higher VAT in Latvia, the
margin going to retailers was considerably lower.
The mark-up by industry was 69% above the raw
milk price in Latvia; the retailers charged in addition
10% plus another 18% VAT (34% in total). The
corresponding indicators in the UK were 100% and
39% respectively. From 2008 onwards the share of
raw milk price in the total final price has decreased
to 26% in September, 2009. At the same time
the processors’ margin has considerably increased
reaching 52%, with the ex-factory price 3 times the
raw milk producer price. By the end of the period
concerned the difference between the raw milk
prices in Latvia and the UK has increased again, the
price in the UK being about 63% higher.

The distribution of cheese price between the
different actors of the supply chain at the end of 2006
was as follows: milk producers — 42%, processors -
22%, retailers - 18%, and VAT - 18%. Like in the
case of liquid milk, from 2008 there was negative
tendency towards the share of producer price that
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was achieved by retailers capturing increasing
share of the product final price. In September,
2009 producers accounted only for 24% of final
product price, processors — 22%, retailers — 33%o,
and VAT - 21%. At the end of 2006, the processors
added to the raw milk price LVL 0.09 per kg, compared
with LVL 0.11, but retailers increased ex-factory price
by LVL 0.07 and LVL 0.16 per kg respectively.

It can be agreed that generally marketing
margins tend to vary due to such factors as changing
costs of providing services as well as the introduction
of new technologies and changes in the quantity
of the products marketed (Agra CEAS Consulting,
2007). However, the increase in retailer margins
considerably surpasses the inflation figures over the
period.

The available data indicate on reasons for concern
for liquid milk in terms of sharing the value added
because the margins have shown a great fluctuation.
It can also be concluded that at the time of falling
demand and lower milk price, the processors have
had and employed increasing bargaining power
versus farmers. The reasons for concern also exist
in relation to cheese. The case of cheese has shown
that there is pressure on processors when milk
prices are rising as there are possibilities to export
raw milk to Lithuanian dairy processors that is done
by cooperatives. It has to be mentioned that the
development of cooperation has had a great role in
achieving the rapid increase in the average raw milk
price and maintaining its level in Latvia. According to
the information from the sector, by the recovery of
the world dairy market the processors have started
to feel the pressure again at the end of 2009. It
has been noted on raw milk deficit due to the falling
number of dairy farms and malnutrition of animals
by the financially suffering farms. The case of cheese
has highlighted the problems connected with the
retail sector. Following the surge in milk prices,
the retailers increased cheese price even more
significantly but were rather reluctant to decrease
it, though it in turn could increase the volumes
demanded. Considering the increasing concentration
of the retail sector and competition caused by dairy
imports as well as competition among the local
producers that generally are not specialised, retailers
could employ higher bargaining power. Although the
retailers were having very low margins for liquid milk
at some points in 2009, the high absolute margin for
cheese was more than enough to compensate for
that.

Interviews with milk processors have highlighted
concerns in relation to increasing farm-gate price
for milk and the decreasing purchasing power of
customers due to economic crisis that prevents
from increasing final product prices. However, the
presented analysis of the available data suggests
that there are still reserves in the chain in relation to
the efficient sharing of the value added.

Conclusions
The market structure of dairy supply chain in
Latvia generally indicates on large bargaining power
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of retailers and small power of farmers, although
the development of cooperation has significantly
improved the situation. The analysis of development
of the margins confirmed the increasing bargaining
power of retailers and small bargaining power of
farmers, especially at the time of falling prices and
demand by the market. The processors’ margins
for milk also indicate that processors were more
intensively using liquid milk to ensure cash-flow in
the period of recession.

The available data indicate on reasons for concern
both for liquid milk and cheese in terms of sharing
the value added, since the margins have shown a
great fluctuation. After a price surge experienced in
2007, there has been a negative tendency towards
the share of farm-gate price both for liquid milk and
cheese that in the case of cheese was achieved by
retailers capturing increasing share of the product
final price. Although the retailers were having very
low margins for liquid milk at some points in 2009,
the high absolute margin for cheese was more than
enough to compensate for that. Considering falling
retail sales, different discount activities have been
widespread, with liquid milk being sold even below
ex-factory price as it serves as one of the indicative
products based on which consumers perceive price
level.

The main factors affecting milk price received by
farmers in Latvia are as follows: the development
of milk market, which reflects the price ceiling that
processors can pay per definite standardised milk kg;
bonuses or deductions for milk being above or below
the set standard milk in terms of milk constituents and
quality (bacteria and somatic cell count); transport
costs that already include delivered volume factor
or transport costs and delivery volume as separate
factors; and also operational costs for cooperative
administration.

Considering the factors affecting milk price, the
farms have to become more concentrated to receive
a higher price. Concentration and vertical integration
are also instruments that can help improve the
bargaining power. At the same time it has to be
mentioned that the number of processing enterprises
is already large in Latvia, by establishing additional
one, the competitiveness in the industry will increase
that in turn will further weaken the bargaining power
in relation to the retailers.

As customers are becoming more concerned
about such factors as sustainability and traceability,
and they want to support the local farmers who at the
same time are also connected with the concerns of the
environment and lower food miles versus imported
products, the experience from other countries
show that retailers are initiating the development
of dedicated supply chains. The chains address the
economic sustainability of the farmers and can also
protect processors margins (Begg, 2007). This
initiative could help ensure more sustainable sharing
of the value added in Latvia.
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Piena razosanas saimniecibu rentabilitate un
to noteicosie faktori Latvija
Profitability and Factors Determining Profitability of
Latvian Dairy Farms

Armands Véveris
LU doktorants, Latvijas Valsts Agraras ekonomikas institlta pétnieks
armands@Ilvaei.lv

Abstract. Milk production has traditionally been the main Latvian agricultural sub-sector. Due to low market
prices in the past two years, the sector experiences very hard times, and therefore it is necessary to increase
the production efficiency to reach the cost level, which is not above the level observed in other EU countries.
Thus the paper analyses milk production cost structure in dairy specialisation farms in Latvia compared with
the production costs and profitability indicators in other EU countries.

The cost analysis shows that during the period of 2004-2007, when significant investments were made in
the sector, the main objective of investments was not to reduce the production costs per unit, as farms
considered additional rise in prices and the state support. Therefore milk production costs per produced
unit have increased considerably and relative competitiveness of Latvian dairy sector has decreased during
recent years.

Regarding the urgent necessity to reach the production cost level per unit in Latvia which is not above the
EU level and especially the level in the neighbouring countries, it is recommended to give the priority to the
projects that envisage increase in resource utilisation efficiency consequently facilitating the increase in the
sector competitiveness when planning the investment activities in the sector. The previous state policy goals
to promote large and specialised farms could be revised, since such farms are not flexible on the changing
market conditions.

The methods of economic analysis are used in the research.

The research has been supported by the European Social Fund within the project “Support for the
Implementation of Doctoral Studies at the University of Latvia”, Agreement No. 2009/0138/1DP/1.1.2.1.2/09/
IPIA/VIAA/004.

Atslegas vardi: piena lopkopiba, cena, izmaksas, efektivitate.

Key words: dairy farming, price, costs, efficiency.

levads piena razosana uz vienu nodarbinato tiek radita
Introduction lielaka pievienota vértiba neka lauksaimnieciba

Piena lopkopiba Latvija ir viena no nozimigakajam videji (attiecigi 5.4 un 4.0 tukst. EUR 2006.gada),

tradicionalajam Latvijas lauksaimniecibas nozarém. bet savukart - piena parstrade lielaka neka videji

. - o M - apstrades rupnieciba. (Latvijas piensaimniecibas ...,

Piena 1patsvars lauksaimniecibas precu produkcijas o N '
- o ) . o 2007; Ozolins, Véveris, 2009). Lidz ar to nozarei
vértiba Latvija veido ap 25% (Véveris, Krievina,

M A - : Latvija ir grati parvértéjama gan ekonomiska, gan
2008)'_ Tacu, |esk§|tot_ pa_vaf:losas _nozares, plezn? sociala nozime, turklat arl stratégiska nozime ka
lopkopibas loma ir vél lielaka. Piena lopkopiba

e e . - _ vietéjas partikas razotadjai nozarei, nozimiga vieta
Latovua tiek _|znf1.antot| ap_840 tuk§t. hek_taru jeb ap lauku nodarbinatibas, apdzivotibas veicindsana un
>0 /°_n° fakE'SI(' |z!'nantotas_ Iauksanmrye_cnbas zen_'1es, zemes uzturéSana lauksaimniecibai deriga stavokili.
un ta (kopa ar piena govim paredzétas lopbaribas

drae .7 B kana Nemot véra piensaimniecibas nozimigumu
au _ze_sa?nu un. govju izaudzesanu), sag a;?a ar Latvija, tas ekonomiskais stavoklis un perspektivas
aprékiniem veido ap 50% no lauksaimnieciba

= L _ Y e _ ir nozimigas visai Latvijas tautsaimniecibai. Jau
raditas pievienotas vertibas Latvija. Savukart pirms 2008.-2009.gadu ekonomiskas krizes vairaki

piensaimniecibasipatsvars Latvijas IKPir stabilizéjies ekonomisti noradija uz batiskam problémam piena
aptuveni 2% limeni, kas vertéjams ka loti augsts  nozarg, kas var ietekmét tas perspektivu. Pieméram,
raditajs. _I_pei5| I|el? _nozime plensalm_nleabal Ir sadrumstalota piena ra¥o$ana un parstrade,
nodarbinatiba - pédéjos gados nozaré iegulditda  salidzinogi augsts starppatérina ipatsvars primaraja
darba apjoms stabiliz&jies, un sasniedz 40 tlkst.  ra70%ana, piena parstrddé dominé masu produkti
pilna laika nodarbinato lauksaimnieciba un 4 tukst. k3 piens, skabpiena produkti, siers, sviests, kuriem
nodarbinato parstradé. Tas kopa veido vairdk k&  yznémumi nav spéjigi ietekmét cenu (Miglavs
5% no kopéja nodarbinatibas limena valsti. Pie et al., 2007). Savukart 2008. gada galvenokart
tam atzistami, ka saskana ar veikto aprékinu, ar pasaules ekonomikas izaugsmes tempa
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1. tabula

Pienu razojoso saimniecibu raksturojosie raditaji un specializacijas limenis Latvija 2003.-2008.g.

Datu avoti: CSP, SUDAT

bitisko samazinajumu saistitie faktori, kuri vél
pastiprinajas 2009. gada, radija kritisku stavokli
Latvijas piena raZoSanas nozaré. Tas Vél vairak
aktualizé eso$as problémas, kas saistitas ar piena
nozares efektivitati Latvija,jo lai nozare izdzivotu,
tai jabat vismaz tikpat efektivai ka galvenajas
razotajvalstis, ar kuram Latvijas piena razotajiem
nakas konkurét iekséja un aréja tirga.

Pétijumam izvirzita hipotéze ir, ka veiktas
investicijas un citi atbalsta pasakumi piena nozaré
tomér nav pietiekami sekmé&jusi efektivaku resursu
izmantosanu pienu razojosas saimniecibas Latvija,
un iespéjams, Latvijas piena saimniecibu pozicijas
ES tirgl ir apdraudétas.

Sis publikacijas mérkis ir novértét pienu
razojoso saimniecibu ekonomisko efektivitati Latvija
un to ietekmé&josos faktorus, izvértét efektivitates
izmainas laika kop$ Latvijas iestasanas Eiropas
Savieniba.

Mérka sasniegSanai ir pakartoti $adi uzdevumi:
1) analizét piena sektora notiekosas tendences

kops Latvijas iestasanas ES, un to ietekmi uz

razosanas efektivitati;

2) analizet izmaksu struktdru Latvijas
specializétajas piena saimniecibas un salidzinat
to ar vadosajam piena razotajvalstim ES, ka ari
kaiminvalstim;

3) izmantojot analizes rezultatus, novértét piena
sektora perspektivas Latvija, iezimé&jot ,stipras”
un ,vajas” vietas pienu razojoso saimniecibu
ekonomika un akcent&jot virzienus piena
sektora efektivitates paaugstinasanai.

Pétijuma mérka sasniegSanai izmantotas
ekonomiski statistiskas analizes metodes un
panémieni - trendi, salidzino$a analize utt. Izmantota
Centralas statistikas parvaldes (CSP) un Saimniecibu
uzskaites datu tikla (SUDAT) informacija, lidzsingjie
pétijumi un nozares dokumenti.

Saja darba izmaksas un ienémumi tiek analizéti
razotaju cenas - netiek ietvertas sanemtas valsts un
ES subsidijas. Sada pieeja izvél&ta, lai varétu objektivi
salidzinat tiesi razosanas efektivitati un tas izmainas,
izvairoties no atskirigu subsidéSanas limenu (gan pa
gadiem, gan teritoriali) izkroplojosas ietekmes.

124

Rezultati un diskusija

Results and discussion

Pienu razojosas saimniecibas laika kop$ Latvijas
iestasanas ES ir skarusSas nozimigas parmainas.
Turpinas samazinaties saimniecibu skaits, kuras
nodarbojas ar piena lopkopibu: ja 2000. gada
saskana ar Centralas statistikas parvaldes datiem
tadu bija 81.8 tlkstosi (Lauku saimniecibas ...,
2001), 2003. gada beigas vairs tikai 61 tukst., bet
2008. gada - 35.6 tukst. (skat.1.tabulu). Slaucamo
govju skaits péc krituma 2000. gadu sakuma, kops$
2003. gada stabiliz€jas aptuveni 180-185 tikst.
[imeni, tomér pédé&jos gados turpinas neliels to skaita
samazinajums, un 2009. gada beigas uzskaitits
165 tdkst.govju (www.ldc.gov.lv). Savukart govju
produktivitatei ir tendence pieaugt caurmeéra par
2-3% gada, un 2008.gada ta sasniegusi 4822 kg
no govs gada (par 13% vairak neka 2003. gada),
lidz ar to kopé&jais sarazota govs piena apjoms
pedeéjos gados Latvija bijis stabils un 2008. gada
sasniedzis 833 tukst.tonnu (par 6% vairak ka
2003. gada). 2009. gada provizoriski tiek vértéts
neliels piena ieguves samazinajums - aptuveni 2%
(LVAEI nepubl., 2009).

Vienlaikus ar kop€&jo piena lopkopiba iesaistito
saimniecibu  skaita samazinajumu laikda no
2003. lidz 2007. gadam strauji (3.9 reizes) audzis
Saja nozaré specializéto saimniecibu skaits - no
5.6 Iidz 22 tikstoSiem (Lauku saimniecibu strukttra
..., 2003-2007). Tas iezimé tendenci, ka jau kops
2007. gada S$aja nozaré parsvara ir iesaistitas
specializétas saimniecibas. Kaut ari kopuma $ada
tendence tiek uzskatita par pozitivu, tomér, ka
pieradija krize 2008.-2009. gados, specializacijai
piemit nozimigi trikumi, jo piena cenas S$aja
laika samazinajas Joti strauji (laika no 2008. g.
1. ceturkspa lidz 2009. g. 2. ceturksnim - par
50%), tacu vid&ji lauksaimniecibas produktiem
cenu kritums Saja laika bija ievérojami mazaks -
par 23%. Lidz ar to ir pamats uzskatit, ka tiesi
piena nozare visvairak cieta no cenu krizes, jo
graudaugiem, kuriem ari strauji samazinajas cenas,
tas tomér nesamazinajas zem 2005. gada limena, ka
tas notika piensaimnieciba.
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Avoti: CSP, SUDAT

1.attéls. Piena pardosanas cenas vidéji Latvija un specializétajas SUDAT saimniecibas
(LVL par tonnu)

2.tabula

Izmaksu struktiira specializétajas piena saimniecibas (vidéji saimnieciba) Latvija
2004.-2008.gados (razotaju cenas)

Dati: Autora aprékini, izmantojot SUDAT datus

Tabula salidzinoSi raksturotas visas pienu
razojosas saimniecibas, ka arl specializétas.
Jaatzist, ka vidg&ji viena saimnieciba esosais govju
skaits joprojam ir Joti niecigs, tomér to nosaka
liels skaits pasSpatérina saimniecibu, kuras razo
galvenokart savam patérinam. V&l 2008.gada beigas
25600 saimniecibas (72% no saimniecibam ar
slaucamajam govim) turé&ja tikai 1-2 govis. Lai ari
liela dala no mazajam saimniecibam pienu pardotu
un to ir darfjusas, tacu péd&jos gados to iespé&jas
ir krietni samazinajusas. Talu ari specializétajas
piena saimniecibas, kuras ietilpst SUDAT izlasé (ar
ekonomisko lielumu virs 2 ELVl), vidé&jais govju skaits
ir neliels - tikai 13 govis (2008.), turklat salidzinot ar

1

2003. gadu, tas ir pat samazinajies (batiski pieaugot
specializé€to saimniecibu skaitam).

Specializétajas piena saimniecibas izslaukuma
[imenis ir par nepilniem 10% augstaks neka vidé&ji,
un jaatzimé pozitiva tendence, ka Sajas saimniecibas
izslaukums kapj straujak. Pieaug ari kopé&jais pardota
piena daudzums un it Tpasi pardota piena ipatsvars -
2003. gada, saskana ar CSP datiem, tikai 56% no
sarazota piena tika pardots, tad 2008. gada - jau
76%.

Viens no galvenajiem nosacijumiem, kas ietekmé
sekmigu piena saimniecibu darbibu, ir atbilstoSa
piena pardosanas cena. Piena vidéjas pardosSanas
cenas izmainas laika no 2003. lidz 2009. gadam

ELV - Eiropas lieluma vieniba (ELV) - ekonomiska lieluma mérvieniba. 1 ELV atbilst 1200 eiro standarta bruto seguma

(SBS). SBS ir produkcijas vértiba minus raZoSanas tiesas izmaksas, novértéjot vietéjas cenas.
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apkopotas 1.attéla. No ta redzams, ka laika no
2003. lidz 2008.gadam piena cenai bija raksturiga
pastaviga pieauguma tendence, un Saja laika
ta pieauga 2 reizes - vidé&ji no 96 LVL par tonnu
2003. gada hdz 192 LVL par tonnu 2008. gada.
Sim pieaugumam gan bija vairaki posmi: pirmais -
lidz 2006. gadam - bija galvenokart saistits
ar ieklausanos vienotaja ES tirgd, ko papildus
stimuléja sekmiga are€jo tirgu apguve. Savukart
otrs pieaugums bija Iécienveida - 2007. gada otraja
pusé, ko radija straujs pieprasijuma un cenu kapums
pasaules tirgl. Visi Sie apstakli dalai piensaimnieku
radija ildziju, ka cenas kapums ir ilgtermina, un tika
veikti plasi modernizacijas pasakumi, ieguldot lielas
investicijas, turklat finansu planos dazkart ieklaujot
tirgus ,léciena” izraisitas cenas, nenemot véra, ka ES
politika ilgtermina, tiesi preté&ji, paredz piena cenas
samazinasanos, tadé| jau pirms vairakiem gadiem
ekonomisti ieteica lauksaimniekiem rekinaties ar
piena cenam, ne augstakam par 160 LVL par tonnu
piena. (Latvijas piensaimniecibas ..., 2007).

2009. gada vidu piena cenas gan nokritas vel
vairak, un 2. un 3. ceturksnos bija vairs vidéji
tikai 113 LVL par tonnu. Tomér ari tik zema cena
visdrizak, nav gaidama ilglaicigi, ko rada ari jau
visai straujais cenas kapums gada péd&jos ménesos
(2009.g.novembri vidéja cena sasniegusi 155 LVL/t
un turpina kapt). Tacu, ka redzams no 1. attéla
datiem, 2009.gada vidéja piena cena (provizoriski
128 LVL/t) atrodas zem 2005. gada Iimena
(155 LVL/t) un pat nedaudz zemaka neka 2004.
gada, kad bija 131 LVL/t. Daudziem citiem
produktiem cenas kritums bija krietni mazaks
(vidgji lauksaimnieciba 2009.gada provizoriskais
cenu limenis ir praktiski vienads ar 2005. gada
limeni (LVAEI nepubl., 2009)), Idz ar to piena
razotajus ST krize skara 1pasi smagi, salidzinot ar
citam lauksaimniecibas apaksnozarém.

1. attéla salidzinata ari cena visas saimniecibas
un specializétajas piena saimniecibas ar ekonomisko
lielumu virs 2 ELV (kuras apkopo SUDAT). Redzams,
ka pédéjas cena gan ir bijusi nedaudz lielaka neka
vidéji, tomér starpiba sasniedz tikai 4%, turklat
2008. gada atskiribas vairs nebija. Ta ka cena ir
atkariga no produkta kvalitates, apjoma u.c.
nosacijumiem, tas liecina, ka nevaram runat par
bltiski augstakiem kvalitates un razoSanas apjoma
raditajiem specializétajas saimniecibas. Tas ir
skaidrojams ari ar to, ka lielakie lauksaimniecibas
uznémumi parasti ir specializ€jusies vairakas
nozarés, lidz ar to nav viennozimigas sakaribas,
ka specializ€tie uzp&€mumi ir ari lielaki. Ka
liecina iepriekséjie pétijumi, piena specializacijas
saimniecibu grupa ir vairak vidéja lieluma
saimniecibu (16-40 ELV), bet mazak lielo saimniecibu
(virs 40 ELV) neka citas specializacijas grupas.
(Veveris, 2009).

Analizé€jot  specializ€to piena  saimniecibu
ien€émumus un izmaksas (2.tabula), atklajas,
ka neraugoties uz piena cenas kapumu, laika no
2004. Iidz 2008.gadam vid€jas specializétas
saimniecibas ienémumi palielindjusies maz - tikai
par 11%. Iepémumi tiesi no piena augusi vairak -
par 37%, tomér izmaksu kapums ir vél nozimigaks
par 42%. Sis situacijas rezultats ir strauj$ izmaksu

126

Ipatsvara pieaugums produkcijas vértiba - no 84%
2004. gada lidz pat 107% 2008. gada.

Audzis ir visu galveno izmaksu postenu
Tpatsvars, bet visvairak tiesi tas izmaksas, kuras lidz
s§im Latvija bija salidzinosi zemakas neka lielakaja
dala ES valstu - pamatlidzeklu nolietojums,
procentu maksajumi Ta, nolietojuma vértiba vid&ji
viena saimnieciba laika no 2004. lidz 2008. gadam
ir pieaugusi 2.4 reizes, bet nomas un procentu
maksajumi - 2.7 reizes. Nozimigi palielinajusas
ar1 pieskaitamas izmaksas - par 43%. Specifisko
izmaksu kapums ir relativi mazaks, turklat So
izmaksu limenis Latvija bija augstaks ka citas ES
valstis jau 2004.gada (Veveris et al, 2007)., Idz
ar to bitu sagaidams, ka veiktas investicijas batu
sekméjusas tieSo izmaksu limena kritumu, tomér
lidzSin&jie dati par to neliecina - tiesi otradi, ari to
Ipatsvars produkcijas vértiba ir audzis.

Lidz ar to Latvijas piena saimniecibu ekonomiska
efektivitate ir mazinajusies - ka izriet no apkopotas
informacijas, 2008. gada pozitivi ekonomiskie
rezultati piena saimniecibas kopuma vareja tikt
sasniegti tikai nemot véra izmaksato valsts un ES
atbalstu, jo produkcijas vértiba nesasniedza izmaksu
summu.

Saja zipa bitiski ir salidzinat Latvijas piena
saimniecibu raditajus ar citam Eiropas Savienibas
valstim, jo atrodamies vienota tirgd. Salidzinajumam
valstis tika izvélétas, vadoties no diviem kritérijiem:
1) ieklaut galvends ES piena razotajas valstis

(Vacija, Francija, Niderlande, Danija)
2) ieklaut Latvijas kaiminvalstis, ar kuram Latvijai
ir salidzinami apstakli un svariga loma

tirdznieciba (Lietuva, Polija, Igaunija), ka
arl ziemelvalstis salidzinajumam (Zviedrija,
Somija).

Lidz ar to izveidota 10 valstu grupa, kura (kopa ar
ES vid€jo raditaju) saskana ar autora vertéjumu visai
labi raksturo Latvijas piena saimniecibu situaciju uz
ES fona. Izmantoti 2007. gada dati, kas ir jaunakie
ES datubazé.

Datu analize par galvenajiem izmaksu veidiem
(3. un 4.tabulas) atklaj bdtiskas problémas Latvijas
saimniecibu efektivitaté. Latvija saimniekoSanas
apjomi viena saimnieciba (lopu skaits, izslaukums no
govs, produkcijas vértiba) ir tuvi vienigi ar Lietuvas
un Polijas raditajiem, tacu izmaksu ipatsvars - daudz
augstaks. Lietuva un Polija kop€&jo izmaksu ipatsvars
produkcija 2007. gada neparsniedza 70%, tacu
Latvija tas sasniedza ap 100%. Izmaksu limenis
Latvija ievérojami parsniedz ari ES valstu vid&jo
raditaju, kurs ir 83% no produkcijas vértibas (Latvija

100%).
Analizéjot  atseviSkus bitiskakos izmaksu
postenus, atklajas, ka Latvija galveno izmaksu

Ipatsvars produkcijas vértiba ir augstaks neka ES
vid€&ji. Iznémums ir procentu un nomas maksajumi
(te piebilstams, ka Latvija Sie maksajumi
joprojam palielinds un ir strauji kapusi 2008. un
2009. gados - gan sakara ar kreditsaistibu apjoma
pieaugumu, gan procentu likmju celSsanos). Tacu
lopbaribas izmaksas, kas ir lielakais izmaksu
postenis lopkopiba, Latvija ir visaugstakas - 37%
no produkcijas vértibas. Tuvu sadam TIpatsvaram
no aplikotajam valstim ir ari Zviedrija, Igaunija un
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Produkcijas vértiba un izmaksu ipatsvars piena specializacijas saimniecibas
Latvija un citas ES valstis 2007.gada

Datu avots: SUDAT (FADN) publiska datu baze.

Dzivnieku skaits, izslaukums un lopbaribas izmaksu limenis vidé&ji
piena lopkopibas saimnieciba 2007.gada

Datu avots: FADN (SUDAT) publiska datu baze

Danija, tacu Sajas valstis ganampulki ir ievérojami
lielaki, kas lauj samazinat citas izmaksas. Tomér
ka redzams, minétajas valstis ari kop€&jais izmaksu
limenis nav zemaks ka Latvija. Tacu Tpasi augsts
Latvija ir energoresursu izmaksu Ilimenis. Ka
zinams, Latvija neizcelas ar augstam energoresursu
cenam Eiropas limeni, lidz ar to ir pamats runat
par nepietiekami racionalu energoresursu patérinu.
Ar1 pamatlidzek|u nolietojums, ka jau dazus gadus
ieprieks tika prognozéts (Veveris et al, 2007),
Latvija ir ievérojami pieaudzis un kluvis par vienu no
lielakajiem ES, Igauniju un Lietuvu apsteidzot par
4 procentpunktiem (nolietojuma ipatsvars Latvija
15% no produkcijas vértibas, bet paréjas Baltijas
valstis - 11%).

Economic Science for Rural Development Nr. 21., 2010

ISSN 1691-3078

3.tabula

4.tabula

Sada situacija radusies sakard ar strauju
investiciju ieplidumu Latvijas lauksaimnieciba,

taja skaita piena nozaré. Ka rada 2. tabulas dati,
5 gadu laika (2004.-2008.) vidé&ji katra Latvijas
piena saimnieciba pamatlidzeklos investéti vairak
neka 30 tikstodi latu. ST summa parsniedz vid&jas
saimniecibas gada apgrozijumu, pie tam, ka ieprieks
minéts, apgrozijums nav butiski palielinajies. Lidz
ar to ir apSaubama ieguldito investiciju ekonomiska
efektivitate un saimniecibu spé€ja tas atmaksat.

Ari algota darbaspéka apmaksas limenis, kas
vél 2004. gada bija viena no Latvijas saimniecibu
priekSrocibam, 2007.gada jau gandriz divkart
parsniedz vidéjo ES limeni. To izraisija algu celSanas,
kas bija daudz straujaka neka darba produktivitates
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kapums. Visu So faktoru kopums veido situaciju, ka
aplukojama laika perioda Latvijas piena saimniecibas
veiktas investicijas ir radijusas papildus izmaksas,
tacu vismaz lidz Sim nav devusas bitisku ieguldijumu
razoSanas efektivitates veicindSana. Ta rezultata
saimniecibas izmaksu limena zina kluvusas daudz
mazak konkurétspéjigas ES tirgl, neka tas bija vél
dazus gadus ieprieks.

Lopbaribas izmaksas, ka lielakais izmaksu
postenis, ir analiz€tas ari attiecinot tas uz liellopu
vienibu un izslaukta piena kilogramu (4.tabula).
ST analize sniedz noderigu papildu informaciju
efektivitates izvértéSsana. No veiktas analizes
aplUkotajas valstis izriet, ka ne vidéjam lopu
skaitam saimnieciba, ne vidéjam izslaukumam
nav tieSas saistibas ar lopbaribas izmaksu Ilimeni.
Ta, pieméram, Polija, kura vidé&jais lopu skaits un
izslaukums ir l1dzigi ka Latvija, lopbaribas izmaksas
ir zemas, bet savukart

Danija, kura $ie raditaji ir vieni no augstakajiem -
ari lopbaribas izmaksas visaugstakas. Latvija
lopbaribas izmaksas uz vienu liellopu vienibu
2007. gada bijusas 344 LVL, kas ir par 8% vairak
neka ES vidé&ji, tacu uz produkcijas vienibu tas ir
otras lielakas aplikoto valstu grupa aiz Danijas, un
veido 7 santimus par kg piena. Savukart 5 valstis -
Francija, Polija, Niderland€, Vacija un Somija -
lopbaribas izmaksas neparsniedz 5 santimus uz
kg piena, Lietuva ir tuvu tam, bet Igaunija veido
6.4 sant./kg, kas ir nedaudz mazak ka Latvija.
Par loti butisku uzskatams, ka Latvija lopbaribas
izmaksas uz kg piena ir par 42% lielakas neka ES
vid€ji, par 32% lielakas ka Lietuva un par 70%
lielakas ka Polija. Lidz ar to Latvijas raZotajiem
nakas samierinaties ar zemakiem ienakumiem,
bet krizu gadijumos, ka tas bijis péd&jos 2 gados,
$ads stavoklis draud ar bankrotu, kas vispirms skar
saimniecibas ar augstakam izmaksam, ipasi ja tam
ir daudz saistibu.

Veiktais datu apkopojums un analize rada
pamatu, lai parvértétu Latvijas piena razZosanas
sektoram izvirzitos mérkus un pasreizéja investiciju
atbalsta kartibu, nemot véra to ietekmi uz piena
saimniecibu konkurétspe&ju. Vairakos pétijumos
un ari valsts programmas (Jasjko et al, 2007;
Latvijas piensaimniecibas ..., 2007) likts uzsvars
uz vajadzibu kapinat razoSanas apjomus un
produktivitati, atteikties no mazajam saimniecibam,
ieguldit lielus lidzek|lus saimniecibu modernizacija,
ka rezultata tiktu izveidots neliels skaits modernu
saimniecibu, kas sarazotu absolati lieldko daju no
precu produkcijas. Tomér pasreizéjas tendences,
ka ari citu valstu datu analize rada, ka razoSanas
apjomi, lopu skaits un produktivitate nav butiskakie
faktori, kas nosaka saimniekoSanas efektivitati.
Veiktas analizes ietvaros nav iesp&jams pilniba
atklat un pieradit minétos faktorus, tacu pie ta
darbu paredzéts turpinat. Tomér var secinat, ka
loti bitiska nozime ir veikto investiciju atbilstibai
reali sasniedzamajiem saimniekoSanas apjomiem,
resursus tauposu, nedargu tehnologiju izvélei,
kooperacijai gan resursu iegadé, gan produkcijas
realizacija.

Petijuma rezultatu ticamibas Ilimeni ietekmé
izmantoto statistikas un SUDAT datu ticamibas

128

[imenis. Nemot véra, ka SUDAT metodika ir vienota
visa Eiropas Savieniba, iegitie rezultati ir saméra
labi salidzinami pa gadiem , ka ari apsekoto
saimniecibu kopa ir relativi liela (2007. gada Latvija
dati apkopoti par 341 specializétu saimniecibu),
var vértét, ka ticamibas limenis ir pietiekams darba
mérka sasniegsanai.

Secinajumi un priekslikumi

Conclusions and proposals

1. Pétijuma rezultati apstiprina, ka kops Latvijas
iestdSanas ES pienu razojoSo saimniecibu
sektora ir notikusas biatiskas strukturalas
izmainas - strauji samazinajies saimniecibu
skaits (no vairak ka 60 tukst.2003. gada lidz
35 tUkstoSiem 2008. gada), pieaudzis
specializacijas limenis (specializéto saimniecibu
Ipatsvars no 9% pieaudzis lidz pat 57%
(2007.g.), kapusi govju produktivitate (par
13%). Var uzskatit, ka jau dazos gados
péc iestasanas piena cena Latvija praktiski
sasniedza to limeni, kads tai var bit, atrodoties
vienota ES tirgu (ievérojot faktorus, kuri nosaka
Sis cenas lielumu konkréti Latvija), un sakot ar
2006. gadu, piena cenas svarstibas galvenokart
ir atkarigas no situacijas piena un ta produktu
tirgd ES un pasaulé.

2. Sakara ar valsts un ES atbalstu investicijam
saimniecibas ir investg&jusas lielus lidzeklus -
vidéji katra specializéta saimnieciba laika no
2004. lidz 2008. gadam vairak ka 30 000 Ls,
kas aptuveni pusotras reizes parsniedz vid€jo
gada apgrozijumu. Tomér vienlaikus noticis
strauj$ izmaksu kapums, kad palielindjusies
ne tikai visu galveno izmaksu postenu absolita
vértiba, bet ari to ipatsvars produkcija (no 84%
2004. gada Iidz 107% 2008. gada). Rezultata
saimniecibu tirgus rentabilitate no pozitivas
2004.-2007. gados kluvusi negativa
2008. gada.

3. Salidzinajums ar citam ES dalibvalstim rada,
ka Latvijai ir augstakais energoresursu un
lopbaribas patérin$ aplikoto 10 valstu vida,
ka ari augstaks neka vid&ji ES pamatlidzek|u
nolietojuma un darbaspéka izmaksu ipatsvars.
IepriekSéjo gadu pétijumi rada, ka Latvijas
saimniecibu salidzinosa efektivitate pédé&jo
5 gadu laika ir samazinajusies. Tas liecina, ka
veicot investicijas, nav pievérsta pietiekama

uzmaniba resursu efektivai izmantosanai,
jo investiciju piesaiste ir radijusi papildus
izmaksas, bet tieSo izmaksu Ilimenis nav

samazinajies. Lidz arto darbamizvirzita hipotéze
ir apstiprinajusies - veiktas investicijas un citi
atbalsta pasakumi piena nozaré nav pietiekami
sekméjusi efektivaku resursu izmantosanu, un
Latvijas piena saimniecibu pozicijas ES tirga ir
apdraudétas.

4. Latvija ir izveidotas daudz specializ€tas piena
saimniecibas (2007.gada - 22 takstoSi jeb
57% no visam saimniecibam ar slaucamajam
govim), tomér analize rada, ka specializ€tam
saimniecibam nav bdutiski labaki rezultati,
turklat pieaug to atkariba no viena produkta
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Competitiveness Analysis of Latvian Timber Industry
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Abstract. The research aim was to find out the development possibilities of Latvian timber industry and
analyse its competitiveness. The analysis of Latvian timber industry showed that Latvia has a stable resource
base and possibilities to ensure supply in time. Entrepreneurs think about a long-term development and
conclude long-term business contacts with partners and employees. Most successful enterprises keep up with
the European Union average indicators. The supply of good quality products is not the only essential factor
to operate on the global scale market; it is also important to think about value added of goods following from
good services, after-services and flexibility.

The authors have analysed the delaying problems of timber industry, development possibilities of timber
industry and its competitiveness based on the following methods: resource-based view, SWOT, Porter 5
forces, expert interviews, and a questionnaire.

Key words: timber industry, competitiveness, market.

Atslégas vardi: kokrupniecibas nozare, konkurétspéja, tirgus

levads

Klimatisko un deografisko apstak|u ietekmé Latvija
kokrapniecibas nozare vésturiski ir izveidojusies ka
viena no ekonomikas balsta nozarém un ta ir sekmigi
attistijusies tirgus ekonomikas apstaklos. Laika
perioda no kokripniecibas pirmsakumiem lidz pat
musdienam, kokridpniecibas produkcijas apjomi ir
pieaugusi vairakas reizes, kur viens no galvenajiem
veicinosajiem faktoriem ir izejvielu nodrosinajums.
Kokrupnieciba saméra strauji parorientéjas uz
Rietumu tirgu, izturot konkurenci ar briva tirgus
apstaklos sen stradajosiem uzpémumiem.

Darbojoties globalaja tirgu, konkurence starp
precém un pakalpojumiem, ko taja piedava dazadu
valstu nozaru uznémumi, kllst arvien sivaka un
pieaugosaka. Tadéjadi paslaik ir izveidojusies
situacija, kura vairak ka jebkad uzpémumiem ir
svarigi izpétit konkurenci, meklét noieta tirgus un
kapinat razosanas efektivitati.

Lidz 2007.gadam nozarei ik gadu ir bijis
pieaugums eksportétas produkcijas apjoma, ka ari
eksportéta vértiba ik gadu ir augusi, kas liecina par
aizvien augstaku apstrades limeni koksnei. P&d€jo
10 gadu laika nozares kop€jais apgrozijums ir audzis
vidé&ji par 15% gada, tomér pédéjos 3 gados nozares
izaugsme ir apstajusies.

2008. gads ir iezimé&jis parmainu laikus nozar€,
ko izveidoja apjomu samazinajums galvenajas
patérétajnozarés - blvnieciba un transporta
industrija. Sislaiks Latvijas kokrpniecibaiir vértéjams
ka parbaudijumu laiks, kad tiek izjusts agrak veikto
investiciju atbalsts, novértétas stabilas ilgtermina
attiecibas ar biznesa partneriem un darbiniekiem,
mekléti veidi produktivitdtes kapinasanai nozarég,
mekléti risinajumi, ka radit produktam papildus
pievienoto veértibu, ka aizvien vairak un racionalak
razoSana izmantot vietéjos resursus, tatad - meklétas
konkurétspéjas paaugstinasanas iespéjas.
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Veicot kokrlpniecibas nozares nozimes
izvértéjumu Latvijas ekonomika, autori uzskata,
ka izvéléta téma ir aktuala, turklat So aktualitati
pastiprina ari fakts, ka nozare ir ieklauta Ekonomikas
Ministrijas izstradataja Latvijas prioritaro nozaru
saraksta.

Pétijuma laika periods ir no 2000. gada lidz
2008. gadam. Tacu atseviski kokrlpniecibas nozari
raksturojosie 2008. gada publicétie dati un aprékini,
kas tika ieguti no EUROSTAT, CEI-Bois (Eiropas
Kokridpniecibas federacija) u.c., par buatiskakajiem
kokripniecibas nozares indikatoriem ir pieejami tikai
par 2005. gadu.

Petijuma merkis ir veikt Latvijas kokripniecibas
nozares konkurétspé&jas analizi un noskaidrot nozares
attistibas iesp€jas.

Mérka sasniegSanai tika
uzdevumi:

1. Raksturota un novértéta kokripniecibas nozare
Latvija, Eiropas Savieniba un citas valstis.

2. Veikta kokrupniecibas nozares konkurétspéjas
analize un noteiktas galvenas konkurétspé&jas
prieksrocibas.

3. Noteiktas kokrapniecibas nozares attistibas
perspektivas un sniegtas rekomendacijas tas
konkurétspé&jas paaugstinasanai.

Pielietotas péetijuma metodes: visparzinatnisko
pEtijumu metodes - monografiska, analizes, sintézes
un logiski konstruktiva; datu ieguves un apstrades
metodes - statistiskas, grafiskas un matematiskas;
ekspertu aptaujas un intervijas; Resource-based
view pieeja; SVID analizes metode un M. Portera
5 spéku modelis.

Izmantotie materiali: zinatniskas publikacijas,
pétijumu rezultati, lietiSkas biznesa un kokripniecibas
nozares periodikas un interneta resursi, Latvijas
Republikas par Meza nozari atbildigo institlciju un
valsts ekonomiskajiem raditajiem publicétos datus

risinati  sekojosi
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Avots: MeZa nozare Latvija ..., 2009.

1. att. Latvijas apstrades riipniecibas struktiira péc sarazota apjoma, 2007. g., %.

un parskatus, ka ari Latvijas un Eiropas Savienibas
statistikas datu bazes - CSB un EUROSTAT, un
kokripnieciba darbojosos asociaciju, federaciju un
apvienibu publicéto informaciju par kokrapniecibas
nozari.

Rezultati un diskusija
1. Kokrupniecibas nozares raksturojums
Latvija

Kokrlipniecilba ar savam apaksnozarém -
zagésanu, platnu materialu razosanu, taras razosanu,
meébelu rdpniecibu un namdaru un galdniecibas
izstradajumu razoSanu - ir kluvusi par vienu no
aktivakajam Latvijas tautsaimniecibas nozarém un
dod batisku ieguldijumu aréjas tirdzniecibas bilances
stabilizéSana. Tas panakts prasmigi izmantojot
pieejamos vietéjos atjaunojamos meza resursus.

Péc 1. attéla redzams, ka kokripnieciba veido
vairak ka 1/5 no apstrades ripnieciba sarazota
apjoma. Kokapstrade ir ari viena no lielakam
Latvijas rupniecibas nozarém péc apgrozijuma, kas
2007. gada sastadija 1.5 mljrd. Ls.

Nozares ieguldijums iekSzemes kopprodukta tiek
vértéts 5% apjoma. Sava pétijuma par eksporta
attistibu no 2011.-2015. gadam D. Grube prognoze,
ka no apstrades ripniecibas apaksSnozarém
vislielakais  ieguldijums pievienotas  veértibas
pieauguma bis kokrlpniecibai un partikas razosanai,
kas kopa veidos gandriz 45% no visas apstrades
ripniecibas pievienotas vértibas pieauguma. Ka ari
tiek izteikta prognoze, ka gandriz 26% no eksporta

pieauguma veidos tieSi kokrlpnieciba (Gribe,
2009).

Kokripniecibas nozimi Latvijas ekonomika
apliecina eksporta - importa bilance, kur

kokrUpnieciba ir vieniga pozicija, kuras aréjas
tirdzniecibas saldo ir pozitivs. No visa nozaré sarazota
apjoma aptuveni 70% produkcijas tika eksportéti
(Kokapstrade, 2008), kas naudas izteiksmé pedéjos
9 gados sastadija vidéji 31% gada no visa valsts
eksporta. Jaatzimé, ka kops 2005. gada nozares
eksportétas produkcijas vértibas proporcija klust
aizvien mazaka, 2007. gada sastadot 24%, bet
2008. gada tikai 18%, kas lauj secinat, ka notiek
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citu Latvijas razoSanas nozaru razoto produktu
strauja eksporta attistiba. Nozares imports Sajos
9 gados sastadijis vidéji 6% gada. 2008. gada veikta
pétijuma par Latvijas eksporta nakotnes struktlru
kokripnieciba atzita par konkurétspéjigako no visam
nozarém 2005. gada, tacu atzits, ka $ada eksporta
struktira, kada ta ir Sobrid, nav labvéliga ilgtspé&jigai
eksporta attistibai. (Davidsons, Vitola, 2008).

RaZosanas sektoru analizes norada, ka 2008. gada
visos razosSanas sektoros, iznemot kokskaidu platnu
eksporta, salidzinajuma ar 2007. gadu, ir vérojams
produkcijas apjomu un vértibas samazinajums gan
eksporta, gan importa, kas saistits ar visa nozaré
paslaik notiekoSajam straujajam izmainam globala
méroga, ko izraisijis gan ar ekonomikas lejupslides
ietekmétais pieprasijuma straujais samazinajums
Latvija un pasaulg, attistibas tempu sabremzésanos
galvenajas patérétajindustrijas - blvnieciba un
transporta, elektroenergijas un dabas gazes resursu
cenu kapums, strauji pieaugosas darbaspéka
izmaksas un zemais produktivitates limenis.

Analiz€jot Latvijas 7 lielako kokrupniecibas
uzpémumu apgrozijumu (2.attéls), redzams, ka
kops 2004. gada 2 nozares lielakie uznémumi bijusi
VAS Latvijas Valsts meZi un AS Latvijas Finieris, kas
2007. gada mainijusies vietam - lidz tam lielakais
péc apgrozijuma bija AS Latvijas Finieris, bet
2007. gada par lielako nozares spélétaju kluva
VAS LVM, ko R. Stripnieks un K. Klauss skaidro ar
2007. gada superaugstajam apalkoksnes cenam,
kas ievérojami palielinaja galvena nozares resursu
turétaja — pardevé&ja apgrozijumu un pelnu. (Kirsons,
2008)

VAS Latvijas Valsts mezi un AS Latvijas Finieris ari
analizétaja laika perioda nodrosinajusi vidéji lielako
apgrozijuma pieaugumu gada, attiecigi 19 milj. un

8 milj. Ls/ gada (3.attéls). Nelielu, bet stabilu
ikgadéjo apgrozijuma kapumu nodrosinajis
SIA Metsaliitto Latvia, 2008. gada parspé€jot

SIA Nelss (2008. gada partapis par AKZ Timber),
kas lidz 2007. gadam ienéma stabilu otro vietu
péc apgrozijuma. Saskana ar uznémumu
apgrozijuma iedalijuma péc komersantu
lieluma, 1106 mikrouznémumi, kas nodarbina
4515 iedzivotajus, rada tikai 6 % no kop€ja
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N

* LVM VAS - Valsts akciju sabiedriba ,Latvijas Valsts mezi

Avots: autoru veidots péc Latvijas uznémumu Top 500, 2001.-2009.

2.att. Latvijas 7 lielako kokrupniecibas uzpnémumu apgrozijums 2000.-2008. g., milj. Ls.

Avots: autoru aprékini péc Latvijas uznémumu Top 500, 2001.-2009.

3.att. Latvijas 7 lielako kokriupniecibas uzneémumu vidéjais apgrozijuma pieaugums gada
2000. - 2008. g., milj. Ls.

nozares uzpémumu apgrozijuma. Savukart lielie
uznémumi (ar darbinieku skaitu 100 un vairak) veido
lielako nozares apgrozijumu — 58 %.

Vértéjot uznémumu pelnas dinamiku redzams,

ka bdtisks palielinajums ir VAS LVM, kas
2007. gada, kad citiem uznémumiem pelna
samazinajas, sasniedza straujako pelnas
pieaugumu - vairak ka 2 reizes. AS Latvijas

Finieris, ka ir otrs lielakais pelnas guvéjs nozar€,

straujako pelpas pieaugumu - 824 reizes -
piedzivojusi 2004. gada, ko var skaidrot
ar jaunajam iesp&jam un tirgiem Latvijai

iestajoties ES. Vislielakais - divpadsmitkartigs -
pelnas samazinajums 2007. gada bijis
SIA Metsaliitto Latvia. Viszemakie pelnas raditaji
bijusi SIA Stora Enso Mezs, kas 2 gados pat
stradajis ar zaud€jumiem. Otri zemakie pelnas
raditaji bijusi SIA Latsin. Visiem Siem uznémumiem
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kopigs ir tas, ka tie 100% nepieder Latvijas
uznémeéjiem, ar ko iesp&jams izskaidrot So
uznémumu stratégiju, razot zemas pievienotas
vértibas preces, stradajot ar zemu pelpu un
rentabilitati, lai eksportétu I|étus izejmaterialus
uz to TpasSnieku valstim un pievienoto vértibu
raditu tur. Respektivi, tas ir lielu koncernu iespé&ju
mekléSana izvietot raZotnes tuvak Iétu izejmaterialu
tirgum, taja pasa laika pievienoto vértibu radot
sava valsti.

Kokrdpniecibas nozare ir galvena rupniecibas
nozare lielakaja dala industrialo valstu, turklat,
ka secina Eiropas Kokripniecibas federacija,
mezs ir Joti nozimigs jauno dalibvalstu resurss.
Kokripnieciba ka nozare ir starp TOP 3
nozimigakajam nozarém tadas valstis ka Austrija,
Somija un Portugale. (The woodworking industry,
2007) Latvija, Igaunija, Ungarija un Cehija
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ST nozare atzita par |oti svarigu. (The Industry facts...,
2005)

K@ ES kokripniecibas nozares, kura ieklaujas
ari Latvijas kokrlpniecibas nozare, konkurétspé&jas
galvena prieksrociba ir definéta kéde: produkts —
darbs — bagatiba — izaugsme. (Wall, 2008b.)

Ja analizé nozares nozimi katra valsti, tad to
var izvértét vadoties no vél kada raditaja - nozares
nozimigums razosanas sektora (pievienota vértiba
un nodarbinatiba). Kokripnieciba ES rada aptuveni
8% pievienotas vértibas T1patsvaru no kopégjas
ripniecibas pievienotas vértibas. (Wall, 2008b.)
Péc §i raditaja ES konteksta lidere ir Latvija ar
26%, tai seko Igaunija ar 18% un Somija ar 17%
kokrUpniecibas pievienotas vértibas Tipatsvaru
kopéja razoSanas sektora raditaja pievienotaja
vértiba valsti. (Statistics in focus, 2008)

Pasreiz Eiropas kokripnieki sarazo 6 milj. m3
produkcijas, ~340 000 uznémumos, kas veido 2-4%
no apstrades nozaru produktu kopé&jas vértibas.
(Introduction, 2005) Turklat ST nozare ES ir ta, kura
tehnologiska un inovativa attistiba noris visstraujak,
lai patérétajus nodrosinatu ar videi draudzigiem un
inovativiem produktiem 21. gadsimta.

Kopéjais nozares apgrozijums 2007. gada ES-27
sastadija 340 mljrd. EUR.

Kopé&ja ES konteksta kokripniecibas butiskakais
razoSanas sektors ir mébelu raZoSana un eksports —
49% no kopé&ja nozares apgrozijuma. Tas
skaidrojams ar to, ka mébeles ir produkts, kurs rada
visaugstako pievienoto vértibu, tam seko buvniecibas
elementu razosanas sektors un zagmateriali. Ja
VErté Sos sektorus péc nodarbinatibas, tad lideri ir
mébelu razosanas sektors, kam seko bivniecibas
elementi un zagmateriali, ari péc uzpnémumu
skaita sektora lideris ir mébeju razosana (43%),
kam seko bivniecibas elementu razotaji ar 33%
un zagmaterialu razotdji ar 10% no kopé&ja nozaré
darbojosos uznémumu skaita.

Neskatoties uz spécigi attistito razosanu nozarég,
ka art bagatigo resursu bazi, galvenie resursu un
produkcijas piegadataji ES ir Krievija, kura aiznem
19% no kopé€ja tirgus, Kina - 17% un Brazilija -
8%. (Statistics in focus, 2008)

Piecas no ES-27 dalibvalstim ir vadosas
kokripnieciba. Sis valstis ir - Vacija, Lielbritanija,
Italija, Francija un Spanija. To kop€&jais uzpémumu
skaits sastada gandriz pusi no ES-27 uznémumu
kopskaita nozaré, ari nodarbinato skaits S$ajas
5 wvalstis ir gandriz puse no nozaré kopéja
nodarbindto skata ES. Sis valstis veidojusas
aptuveni 2/3 no nozares kop€ja apgrozijuma, ka
ari 2/3 no kopégjas pievienotas véertibas 2005. gada
kokripnieciba. Sie batiskie raditdji nenoliedzami
apstiprina to, ka S8is valstis ir lidervalstis ES
kokripnieciba. Jasecina, ka Lielbritanija un Vacija
ir ari lielakie eksporta un importa partneri Latvijai.
Péc prognozém presgé, Sajas valstis sarazotas
produkcijas eksports ir samazinajies un lielais
sarazotais daudzums tiek realizéts vietéja tirga,
kas veél vairak saasina konkurenci Latvijas
kokripniecibas nozarei tas galvenajos eksporta
tirgos. (Karklina, 2009)

2001.-2005. gados kokrupniecibas nozarei tika
identificétas 4 barjeras, kas kavé kvalitativu resursu
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izmantosanu: tehnologijas; finanSu; normativa

baze; informacijas plisma un izglitiba.

Lidz ar to ES Iimeni kokripniecibai definéti
5 bdatiskakie izaicinajumi, kas ietekmés visu ES
nozari kopuma un katru valsti atseviski:

1. piekluve resursiem,

2. klimata parmainu
ietekme,

3. inovacijas, zinatne un attistiba,

4. tirgus un sadarbiba ar treSajam valstim,

5. komunikacija nozaré un informacija.

Kopuma var secinat, ka meza nozare visa pasaulé
Sobrid ir krustcelés. Pieprasijums péc koksnes
produktiem pieaug, arvien vairak tiek parstradatas
koksnes dalas, kuras kadreiz tika uzskatitas par
atliekam.

Tomér, lai nodrosinatu efektivu rentablu
koksnes produktu razosanu, ir nepiecieSami batiski
ieguldijumi 2 galvenajos virzienos:

— mezainfrastruktirasizveidoSana un uzturésana,
kas nodrosSina iesp&ju planot koksnes produktu
transportésanaslogistikuarvislielako efektivitati,
nemot véra gan transportéSanas attaluma, gan
kokvedg&ja pilnas masas optimizésanu,

— darba raZziguma palielinasana, iesp&jami
samazinot degvielas patérinu mezizstrades
laika.

Tapat baltoties uz ieprieks veikto analizi var
secinat, ka pozitivi vértéjams ir tas, ka uznéméeji
doma par ilgtsp&jigu attistibu, par ilgtermina
attiecibam ar biznesa partneriem un darbiniekiem,
par investicijam, un veiksmigakie uznémumi nebat
tik loti neatpaliek no ES videjiem raditajiem.
Svarigi saprast, ka Sobrid globalaja vidé vairak ir
jadoma ne tikai par ,pliku” produktu, bet par to,
ka sim produktam pievienot vértibu gan razosanas
procesa, gan ari tad, kad razoSanas process beidzies,
respektivi - serviss, apkalposana, fleksibilitate
(elastiba), piegades, pécapkalposana - jo ari Sie
procesi rada produktam pievienoto vértibu un
paaugstina ta konkurétspé&ju tirgd. Latvija ir stabila
resursu baze un iespé&jas nodrosinat piegades laika,
ko papildus apstiprina grozijumi MK rikojuma par
cirSanas apjoma palielinaSanu - tas ir jaizmanto, Sis
jomas ir japilnveido un jaattista.

Apvienojot visus iepriek§ minétos faktorus un
izdevigo Latvijas geografisko izvietojumu, kas lauj
nodroSinat piegades nepiecieSamaja vietd un laika,
tradicijas un vél daudzus citus nozimigus faktorus,
Latvijas kokrUpnieciba ir stabils sadarbibas partneris
arvalstu tirgos.

politisko dokumentu

2. Latvijas kokrupniecibas nozares
konkurétspéjas izvertéjums

Latvijas kokruapniecibas nozares konkurétsp&ju
novértésanai tika veikta nozares ekspertu aptauja
un intervijas, kas nodrosindja objektivaku
informaciju par faktoriem, kas ietekmés
kokrdpniecibas nozares konkurétsp&ju. Aptauja un
intervija piedalijas 13 eksperti, kas parstav Latvijas
vadoSos  kokrlipniecibas nozares uznémumus
un ienem vadosSus amatus tajos, kas lauj tiem
sniegt vértéjumu par nozari kopuma. Lai noteiktu
kokrlpniecibas nozares attistibas perspektivas,
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Avots: autoru pétijums

4.att. Latvijas kokriipniecibas nozares konkurétspéju ietekméjosie spéki péc
M.Portera 5 speku modela

aptauja un intervijas iegita informacija tika izvértéta
un analizéta péc tris metodém: Resource-based
view (RBV) metodes, SVID metodes un M. Portera
5 spéku modela.

Veicot nozares analizi pielietojot
RBV metodi, ka nozares konkurétspéjiga
priekSrociba izvirzijas zemas resursu izmaksas,

tacu tas tiek vértéts istermina. Ilgtermina nozares
konkurétspéjiga priekSrociba ir jabalsta uz
augstakas pievienotas vértibas produkcijas razosanu
un nisas produktu razosanu, ciesi sadarbojoties
ar klientu, un maksimala apjoma utiliz€jot visus
koksnes resursus, kas radusies mezistrades un
razosanas procesos.

Latvijas kokrupniecibas nozares SVID analize
liecina, ka eksperti ka bitiskakas stirpas puses
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ir novértéjusi resursu pieejamibu par salidzinosi
zemu cenu un nozares kompetento un zinoSo
vadoSo personalu, kvalificétos specialistus. Tacu
janem véra, ka pasreizéja salidzinosi zema cena
ir Tslaiciga prieksrociba, uz kuras nevar modelét
nakotnes attistibu. Ka buatiskaka vajas puses ir
novértéjusi zemo darba razigumu, efektivitati un
jaudu neizmantosanu, ka ari tehnologiju trikums
nekvalitativas koksnes un kokapstrades atlieku
parstradei. Savukart pavisam nebdutisks ekspertu
skatijuma ir fakts, ka Latvija nav pieejami visu veidu
resursi un patérétaju stereotips, ka kokmateriali ir
nepiemérots materials buvniecibai. Autori izprot un
piekrit Sddam vértéjumam, jo pédéjas 2 vajas puses
iesp€jams viegli mainit, stradajot ar sabiedribu vai
ievedot nepiecieSamos materialus, bet nozares
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konkurétspéju kopuma Sie faktori batiski neietekmé.

Pozitlvi vértéjam fakts, ka eksperti ir saskatijusi

daudz iespéjas, ko nozares uznémumi var izmantot,

lai paaugstinatu nozares konkurétspéju. Iespé€jas,

kas vispozitivak varétu ietekmét nozares stipras

puses, ir:

— esoSo sistému,
pilnveidoSana,

— stradajoso kvalifikacijas celsana,

— jaunu tehnologiju ieviesana.

Savukart iespéjas, kas vispozitivak varétu

samazinat nozares vajas puses, ir:

— jaunu tehnologiju ieviesana,

— stradajoso kvalifikacijas celSana

— tiekSanas uz resursu pilnigu un
izmantosanu produkcijas razosana.

Pec ekspertu vértéjuma var secinat, ka draudi,
kas visnegativak varétu ietekmét nozares stipras
puses, ir:

— neprognoz€jama nodok|u politika,
— nespéja apgrozamos lidzek|us sanemt bankas,
— kvalificétu specialistu trikums.

Draudi, kas visnegativak varétu ietekmét nozares

vajas puses, ir:

— kvalificétu specialistu trukums,

— nespéja apgrozamos lidzek|us sanemt bankas,

— siva konkurence no apkartéjo valstu
uznémeéjiem.

Konteksta ar iesp&€jam un draudiem, stipras
puses, kuras vispozitivak varétu ietekmét
noskaidrotas iespé€jas ir:

— precu ar augstu pievienoto vértibu, labu kvalitati
un specifisku produktu raZzosana,

— modernas, jaunas tehnologijas razotnés, lielas
iespéjamas razosanas jaudas.

Sos padus faktorus visvairak ietekmétu ari
noskaidrotie draudi, no ta izriet, ka Sie abi faktori ir
loti jatigi uz arejas vides ietekmi.

Bltiskakas vajas puses visvairak varétu mazinat

procesu audits, logistikas

racionalu

noskaidrotas iespéjas. Savukart draudu ietekmé
pieaugtu sekojosu vajo pusu bitiskums:
— zemais darba razigums, efektivitate, jaudu
neizmantosana,
— visu veidu resursu nepietiekamiba.
Kopuma izvértéjot iegutos SVID analizes
rezultatus, ir iesp&€jams modelét, ka varétu

neitralizét kadu negativo faktoru, izmantojot vienu
vai otru pozitivo, ka padaritu par mazak bistamu
kadu draudu faktoru. Jaizstrada efektivus modejus,
ka esosas iespéjas izmantot un realizét.

Tacu  jauzsver, ka  visus  noskaidrotos
faktorus nevar attiecinat viennozimigi uz visu
nozari. Eksperti atzina, ka grati ir novertét

nozari ka vienu veselumu, jo katram razosanas
sektoram ir savas ipatnibas un katram produktam
ir atsSkirigs pielietojums, tirgus sektors, kura
attistiba vai stagnacija ietekmé produkta attistibas
iesp€jas vai kavé to, rada draudus. Pieméram,
produktivitates kapuma nepiecieSamibu, saistiba
ar tehnologiskajiem risindjumiem, nevar vértét
viennozimigi, jo lielajiem uzpémumiem Sis
nodrosindjums ir pietiekoSs, savukart kavéjoss
faktors nozares kopé&jo raditaju uzlabosanai ir
MVU (mikro, mazo un vidé€jo uznémumu) zemais
tehnologiskais nodrosinajums.

Economic Science for Rural Development Nr. 21., 2010

ISSN 1691-3078

Izmantojot M. Portera 5 spéku modela metodi
kokripniecibas konkurétspé&jas novértésana, iegitie
rezultati sakartoti 4.attéla.

Apkopojot visus iepriekS analizétos ekspertu
viedoklus un sadalot tos pa pozicijam - konkurence
nozaré, pircéju un piegadataju spéks, aizstajéjprecu
un jaunienacéju draudi, var secinat, ka pasreizéja
situacija nozare ir loti saspringta. Lielas aktivitates
un spiediens jutams no pirc€jiem, piegadatajiem, un
art konkurenti ir Joti aktivi. Potencialo konkurentu
paradisanas un aizstajéjprecu raditie draudi Latvijas
kokripniekiem pagaidam ir otraja plana.

3. Latvijas kokrupniecibas nozares
konkurétspéjas paaugstinasanas iespéjas

Apkopojot  veikta pétijuma rezultatus un
esosSas situacijas analizi, tika izstradats nozares
problémaplis (5. attéls), kas aptver 2007.-2010. gadu
laika posmu - no nozares izaugsmes maksimuma
briza, Ilidz ar nakotnes izteiktdm prognozém.
Problémapli atspogulota savstarpéji saistitu procesu
kéde, kura katrs nakamais posms nav iesp&jams
bez iepriek$éja. Ka centrala probléma izvirzita
pieaugosas resursu (koksnes) izmaksas, kas, péc
ekspertu domam, iezim€ja Latvijas kokripniecibas
posma beigas, kurda konkurétspéjiga prieksrociba
balstijas uz zemam izmaksam (galvenokart koksnes
un darbaspéka).

AplT atspogulota sekojosa notikumu savstarpéja
kopsakariba: 2007. gada, pieaugot pieprasijumam
péc kokrupniecibas produkcijas, ka ari Zviedrijas
lielajam pieprasijumam péc apalkokiem papirmalkas
sektora vajadzibam, resursu izmaksas strauji
pieauga, ka rezultata pieauga gatavas produkcijas
cenas visos kokriipniecibas sektoros, atseviskos
sektoros pat Iidz 15%. Saja perioda konkurétspéjiga
Latvijas kokripniecibas priekSrociba bija jasak
balstit uz citam vértibam, ne vairs zemajam
resursu izmaksam. Tatad produkcijai jabit ar
augstu pievienoto vértibu vai niSas produktam.
Kas attiecas uz zagmaterialu sektoru, 2007. gada
pieprasijums strauji auga un tie tika eksportéti,
attistoties bdvniecibai. Lai produkts noturetos
tirgl, razotajam bija jaattistas kopa ar patérétaju,
bija nepiecieSami jauni zinatniskie pétijumi par
produkcijas pielietojumu, tas nozimigumu, ka ari
jauni tehnologiskie risinajumi. Bitisks faktors Saja
perioda bija un joprojam ir MVU uznémumu lielais
Tpatsvars nozarg, kuru apvienosanas batu risinajums
piegades apjomu nodrosinasanai, ka ari veicinatu
jaunu tehnologiju ieviesanu.

Sektoros, kuri orientéjas uz razosanas jaudu
kapinasanu un produkcijas ar augstaku apstradi
razosanu, radas nepiecieSamiba péc investicijam
jaunas tehnologijas, kas samazinatu darbaspéka
izmaksas gala produkcija, lautu palielinat apjomus
un kvalitati, kas ir batiski, ja orientéjas uz ilgtermina
sadarbibu ar gala patérétajiem.

Bdtiskas ir ne tikai razoSana pielietotas
tehnologijas, bet, kapinot razosanu, radas
nepiecieSamiba péc tehnologijam, kas atrisinatu
atlikumu parstradi un nodrosinatu nozari ar
bezatlikuma razoSanu. DiemZzél augstas tehnologiju
izmaksas ir iemesls, kadé| nozares produktivitate
joprojam ir salidzinoSi zema. Protams, tas
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Avots: autoru pétijums

5.att. Latvijas kokrupniecibas nozares problemu aplis 2007.-2010.g.

skaidrojams ar1 ar lielo MVU 1patsvaru nozarée. Lielie
uznémumi investicijas veic regulari, orientéjoties
uz augstu produktivitati un kvalitati, ka ari darbu
efektivitati.

Attistoties tehnologijam, bdtiski, lai uzpémumi
bltu nodrosinati ar kvalificétu darbaspéku, kura
trikumu nozaré uzsver eksperti.

Sakot ar 2007. gada beigam un 2008.
gada sakuma pieprasijums saka samazinaties.
Rezultata radas situacija, kad eksporta apjomi
Latvijas kokrUpniecibai strauji samazinajas, bet
konkurence galvenajos eksporttirgos saasinajas,
jo Vacija un Lielbritanija savu sarazoto produkciju
saka realizét vietéja tirgl, nevis lielos apjomos
eksportét uz ASV un Kanadu, kur ari bija vérojams
pieprasijuma samazinajums blvniecibas sektora.
Saasinoties konkurencei, neizbégami tirgi saka
kristies cenas. Latvijas kokrupnieku uzdevums
Saja posma bija meklét jaunus risinajumus, ka
nezaudét iekaroto tirgu un saglabat konkurétspéju.
So procesu rezultatd tika pienemti grozijumi MK
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2005. gada 5. oktobra rikojuma Nr. 655 ,Par
koku cirsanas maksimali pielaujamo apjomu
2006.-2010. gadam”. Rezultata Latvijas

kokriipniecibas nozarei ir nodrosinata stabila resursu
piegade situacija, kad privatie meza Tipasnieki
neizcért savus mezus.

Ka atzina vairaki eksperti, viens no iemesliem,
kapéc Sobrid sak paradities pozitivas iezimes
kokripniecibas eksporta, ir Sis politiskais IEmums,
kas sarazoto produkciju padara konkurétspé&jigu
esoSo cenu limeni ES tirgd. Tatad Sobrid
Latvijas kokrapniecibas nozares konkurétspéjiga
prieksrociba ir zemas resursu (galvenokart koksnes
un darbaspéka) izmaksas, tacu, S1 prieksrociba ir
tikai 1stermina, jo, tiklidz tirgus atdzivosies, Siem
resursiem cenas augs.

Sakot ar 2009. gada beigam un 2010. gada
sakuma, eksperti prognozé, ka nozaré iespéjamas
pozitivas tendences, eksportéta apjoma pieaugums,
ka rezultata prognoz€éjas léns vidéjas cenas kapums
2010. gada beigas.
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Ta ka situacijai uzlabojoties prognozéts cenu
kapums resursiem, nozares problémapli veidojoSie
faktori atgriezas sakumpunkta. Sada situacija ir
janoveérs, tapéc, balstoties uz ieprieks veikto analizi un
ekspertu viedokliem, definéti Latvijas kokrdpniecibas
nozares attistibas virzieni un veicamie uzdevumi
mérka sasniegSana:

1. Ilgtspé&jigas mezu
nodrosinasana nakotné.

apsaimniekosanas

2. Produktu ar augstaku pievienoto Vvértibu
razosana, lielakos apjomos par zemakam
izmaksam.

3. Resursu bezatlikumu izmantoSanas

nodrosinasana razosanas procesa.

MVU uznémumu apvienosanas veicinasana.

Nozares nodrosinasana ar kvalificétu darbaspéku,

ta piesaistiSsana kokriipniecibas uznémumos.

6. Spécigas nozares zinatniskas un izglitibas bazes
nodrosinasana, tas sadarbibas veicindSana ar
nozares uzpnémumiem.

7. Vienotas, kvalitativas, pieejamas un salidzinamas
kokrlipniecibas nozares informacijas bazes
veidosana.

Kokripniecibas nozare ir cieSi saistita ar meza
nozari, jo td nodrosina nozari ar resursiem, kuru
esamiba un pietiekamiba ir viens no batiskakajiem
faktoriem konkurétspéjigas kokrdpniecibas
pastavésanai Latvija. Tapéc meza Tpasniekiem
jaievéro princips - dalu no lidzekliem, kas sanemti
par kokmaterialiem, ir jaiegulda atpakal meza, lai
ta vértiba nesamazinatos, savukart razotajiem, lai
veicinatu nozares attistibu, ir jaiegadajas resursi no
meza Ipasniekiem par atbilstoSu samaksu.

Lai razotu produktus ar augstaku pievienoto
vértibu, lielakos apjomos par konkurétspé&jigu cenu,
razosSana arvien plasak jaturpina ieviest modernas,
augstrazigas, ekologiskam prasibam atbilstoSas
tehnologijas ne tikai lielajos uznémumos, bet
ari MVU. Tas sekmés roku darba izskausanu un
samazinas morali novecojoSo tehnologiju negativo
ietekmi uz vidi, laus kapinat razoSanas apjomu,
samazinat darbaspéka izmaksu TIpatsvaru uz
1 kokrlpnieciba saraZoto vienibu, palielinat darba
efektivitati, palielinat vidéjo sarazoto apjomu uz
1 darbinieku, tuvinas visas nozares produktivitati
ES vidéjam limenim, un palielinas pievienoto vértibu
uz 1 m? koksnes produkcijas, ka rezultata Latvijas
kokriipniecibas nozare klis konkurétspéjigaka
globala tirga.

Kokrupniecibas attistiba jabalsta uz parstrades
pakapes paaugstinasanu, ko var sasniegt nodrosinot
resursu bezatlikumu izmantoSanu razosanas procesa.
Tatad nepiecieSams ieviest jaunas tehnologijas, kas
raditu ari jaunus produktu veidus un to pielietosanu.
Arvalstu un Latvijas labako uzpémumu pieredze
liecina, ka razosanas rentabilitati var ievérojami
paaugstinat, ievieSot bezatlieku tehnologiju. Ta ka
koksnes atliekas rodas ne tikai raZzoSanas procesa,
bet arT mezizstrades procesa, tad Saja posma jameklé
iespéjas ieviest bezatlikumu resursu izmantosanu.
Iespéjama atlieku izmantoSana var bit energijas
ieguvei, granulu vai brikesu razosanai.

Tehnolodiju modernizacijas procesa dalg&ji
vai pilntlba mainas darbinieka pienakumi. Tapéc
mezizglitiba viens no svarigakajiem uzdevumiem

vk

ir sagatavot apmacitus, kvalificEtus specialistus,
kas labi parzinatu un izprastu razoSanu, razosanas
tehnologijas, meza darba tehnologiju un tehniku,
meza ekologijas pamatus. No ta ir atkariga nozares
nakotnes kvalitate. Lai nodrosinatu kvalitativu un
misdienu vajadzibam atbilstosu izglitibu, javeicina
uznéméju cieSaka sadarbiba ar izglitibas iestadem
un valsti.

Lai celtu nozares prestizu, popularizétu nozari
ka potencialo darba vietu, populariz€tu nozares
produktus, uzsverot to pozitivas Tpasibas, butiski ir
izglitot sabiedribu par kokripniecibu un tas razoto
produkciju. NepiecieSams veidot gan esos$o, gan
potencialo darbinieku un klientu lojalitati pret visu
nozari kopuma. To iespéjams panakt, radot interesi
jaunieSos jau skolas laika, lai vélak piesaistitu tos
nozarei ka jaunus specialistus.

MeZzinatné ir svarigi turpinat jau ilgstosi veiktos
pétijumus resursu racionald izmantoSana. Plasak
ir japievérsas praktiskiem jautajumiem, saistitiem
ar esosSo tehnologisko procesu analizi, dazada tipa
tehnologiju izmantoSanas efektivitates izpéti u.c.
razotaju izvirzitiem jautajumiem.

Latvijas kokrlpnieciba darbojas daudz MVU,
kas nespéj izpildit lielus pasitijumus un nodrosinat
regularas piegades pircéjiem, ari investiciju piesaiste
Siem uznémumiem ir sarezgitaka neka lielajiem.
Ka iesp&jamais risinajums ir apvienosanas, kas
nodrosinatu izmaksu samazinajumu veicot dazadus
saimnieciskus pasakumus, lautu attistit jaunus
produktus, virzit razoSana inovativas idejas. Pasaulg,
lai kapinatu konkurétsp€ju, uznémumi veiksmigi
veido klasterus, ari Somijas kokriupniecibas nozaré
tie ir pieradijusi savu efektivitati. Tomér jaatzimé ari
fakts, ka Somijas kokripniecibas nozares klasteris
ir veidojies vairakus desmitus gadu, kas nozimég, ka
tas ir ilgtermina risinajums, bet istermina klastera
veidoSana Latvijas kokriipniecibai neko nedos.

Lai nozares konkurétsp€ja tiktu paaugstinata,
bltiski ir pienemt stratégiskus Iémumus uz
patiesas un visiem vienadas informacijas pamata.
Tapéc ka batisku uzdevumu nozarei autori saskata
informacijas un aktualo datu aprites harmonizésanu
starp dazadam institlicijam un organizacijam, ka
arm brivas piekluves nodrosindSanu operativajiem
datiem.

Pienemot stratégiskus Iémumus un veicot
nozares attistibas planosanu - mérku un uzdevumu
definésanu, janem véra ari attistibas cikls, kura
kokrlipniecibas nozare atrodas (veidoSanas,
augsanas, konkurences pastiprindsanas, brieduma,
samazinasanas). P&c ekspertu vértéjuma, nozare
atrodas augsSanas cikla. Autori uzskata, ka cikls,
no kura nozare patlaban censas iziet, ir ,vienkarsie
produkti” ar mazu apstrades limeni un i produkcija
atrodas samazinasanas cikla. Savukart nozare
tiecas uz produkcijas razoSanu ar augstu pievienoto

vértibu un Saja limeni tad - atrodas augSanas
cikla, robezojoties ar konkurences pastiprinasanas
stadiju.

Iesp&jamie finansésanas avoti nozares

konkurétspéjas paaugstinasanai ir Valsts un ES

finanséjums, ka ari uzpémumu lidzekli.
Uznémumiem, izmantojot to riciba esosas

finanses, javeic uznémumos eso$a darbaspéka
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kvalifikacijas celSana. Piesaistot ES fondu lidzek]us

tehnikas

modernizéSanai, darba efektivitates

celSanai un tehnologiju ievieSanai razosana. ES
2007.-2013. gadu planosanas perioda uzsvars tiks
likts uz atjaunojamo energoresursu razoSanas kédes
attistibu, Iidz ar to uzpnémumiem ir iesp&ja piesaistit
lidzek|us bezatlikumu tehnologijas ieviesanai.

Secinajumi un priekslikumi

1.

Kokrupniecibas lidervalstis ES-27 ir Vacija,
Lielbritanija, Italija, Francija un Spanija. Kop€&jais
uznémumu skaits tajas sastada gandriz pusi no
uznémumu kopskaita nozaré, nodarbinato skaits
ir gandriz puse no nozaré kop€ja nodarbinato
skaita ES-27; 2005. gada tas veidoja aptuveni
2/3 no nozares kopé&ja apgrozijuma, ka ari 2/3
no kopé€jas pievienotas vértibas kokriupnieciba.
Veiksmigiizmantojot vietéjos atjaunojamos meza
resursus, kokrdpniecibas nozare kluvusi par
vienu no aktivakajam Latvijas tautsaimniecibas
nozarém, dodot ieguldijumu Latvijas aréjas
tirdzniecibas bilances stabilizéSana.

Ar 2007. gada otro pusi ir vérojams kritums visos
kokripniecibas sektoros, jo krities ir pieprasijums
galvenajas eksportvalstis un patérétajnozarés -
blvnieciba un transporta industrija.

Nozares konkurétspé&jiga prieksrociba ilgtermina
ir jabalsta uz augstakas pievienotas vértibas
produktu un niSas produktu razosanu, ciesi
sadarbojoties ar klientu, un maksimala apjoma
utiliz&jot vai izmantojot visus mezistrades un
razoSanas procesos radusos koksnes resursus.
Uznémumu vaditajiem ieteicams, izmantojot
ES atbalsta noteiktds prioritdtes planosanas
periodam no 2007.-2013. gadam, ieviest
bezatlikumu tehnologijas uznémumos, ta
kapinot razoSanu un pilniba izmantojot koksnes
resursus.

Kokripniecibas uznémumiem ieteicams veidot
klasteri, parpemot labako praksi no attistito
valstu uznémumiem, kas nozarei kopuma
nodrosinatu konkurétspéjigo prieksrocibu
attieciba pret citu valsti, kapinatu produktivitati,
paatrinatu informacijas apriti, ka ari veicinatu
zinatnisko pétijumu veikSsanu un inovativu
tehnologiju ievieSanu.
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Abstract. The main aim of the study is to present the role of food economy in generation of the Polish gross
value added. It will be achieved through the analysis of value by branches of agribusiness. The research
covers the period of 2001-2007.

Agribusiness is an important subsystem of economy in creation of the Polish wealth. The analysis based on the
gross value added carried out in the study indicated that it had annual average share about 8.7% in domestic
production. This value concerns food economy based on a classical structure. Agriculture had annual average
share about 2.7% in GVA in the whole economy, industry of production means and services for agriculture also
about 2.7%; whereas food and tobacco industry about 3.25%.

The analysis of income structure has proved that the gross operating surplus had the highest share in the
gross value added of food industry in 2007 equalling to 55.64%. Costs connected with employment were also
important, they represented 41.82%. The gross operating surplus had also the highest share in the gross
value added contributed by agriculture, hunting and forestry in the same year. It includes nearly all the gross

value added (94.89%), and it resulted from the employment structure and direct payments.
Key works: gross value added, agribusiness, agriculture, food and tobacco industry.

Introduction

From the economic point of view the main aim
of human activities is to maximise needs’ satisfying.
The implementation of this aim forces people to
produce and sell goods and services, so it leads to the
increase in the wealth (Smith A., 1954). Agribusiness
is one of the economy’s subsystems.

The main aim of the study is to present the role
of food economy in generation of the Polish gross
value added. It will be performed through the
analysis of this value dividing it into the branches of
agribusiness.

The research covers the period of 2001-2007.
The year 2000 is assumed as the base period for
calculation of parameters in fixed prices. All values
presented in the study are the data for the end of
particular years.

Definition and methods of calculation
of domestic product and generation

of income account

Gross Domestic Product (GDP) is a value of
production generated by means of production,
which is located on an area of particular country
regardless of the owner (Begg D., Fischer S.,
Dornbusch R., 2003). GDP is the main category
in the system of national accounts and presents
the final result of the activity of all entities of the
national economy (Barro R. J., 1997).

Gross DomesticProductiscontemporary calculated
according to the system of national accounts (SNA).
This system allows answering a question: who
generates GDP and which goods (services) can be
included into this calculation. According to the SNA's
approach the product is generated by anyone whose
work increases the product’s value and contributes
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to the social wealth. This system takes into account
both a material sphere of production as well as non-
material services, for example science, culture, or
sport. There is also a group of non-production persons
in a society (children, pensioners). This group does
not generate goods and services but participates in
the division of GDP.

Gross Domestic Product is expressed in market
prices in the system of SNA. It is measured according
to three methods (Balicki W., 2001):

1) a sum of final values of goods and services;

2) asum of gross added values + indirect taxes;

3) asum of income of means of production + direct
taxes - subsidies + amortisation.

The first method, called an expenditure approach,
consists in summing of all expenditures on final
goods and services purchased by a final user. They
do not overcome further processing. Purchases of
final goods are made by national entities (private and
public) as well as foreign ones.

The second method is more “fair”. Many branches
in the economy are specialised in production of
indirect goods, allotted to production of other goods
so the gross value added (GVA) should be used
in measuring of GDP in order to take into account
all producers. Gross value added is a difference
between the global production and the intermediate
consumption (Rocznik... 2008). Apart from details
it can be stated that GVA consists mainly of labour
costs, amortisation, financial costs, charges and
taxes (except indirect taxes) and gross financial
result. It is the basic method used by the Central
Statistical Office.

The third method of GDP calculation is summing
of income of economic processes’ participants due to
the use of means of production and other parameters.
There is an assumption that a value of a produced
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good in the economy reflects remuneration of used

means of production. Income of means of production

equals to a sum of, inter alia, wages, rents, ground
rents, interests, and profits.

Apart from GDP calculation, it is also essential to
calculate national income and income of particular
sectors. A theoretical formula for national income
calculation is: Gross Domestic Product decreased by
indirect taxes and amortisation; whereas increased
by subsidies on products.

In Poland the account of income generation
comprises (Rocznik... 2008):

1) employment costs, i.e. salaries, contributions to
compulsory social security (paid by employers
and employees) increased by contributions to
the Labour Fund and other costs connected with
employment;

2) taxes minus subsidies on production and import,
which consist of taxes on products (mostly goods
and services tax) and taxes from producers (for
example on fixed property);

3) gross operational surplus, which is a position
balancing in the account of income generation.
This category reflects income from an economic
activity.

Agribusiness structure

Agribusiness (food economy) is a branch of the
economy, where entities are engaged directly or
indirectly in activities connected with production of
food and resources for its production.

A classical structure of agribusiness comprises
three main branches:

— agriculture - a branch which is basics of the
whole food economy. It consists mainly of plant
material production of agricultural origin for
the processing industry and the textile industry
(fibres and leather);

— processing of resources of agricultural origin,
i.e. the food industry including beverages, also
alcohol as well as the tobacco industry;

— providing agriculture with means of production
and services. This branch includes production of
fixed assets: tractors, machines, etc.; current
assets: means of protection, fertilisers, etc., and
providing services, for example veterinary.

A wider approach to the agribusiness structure,
apart from these three mentioned branches,
comprises also (Winiarski B. (ed.), 1994, Wos A.,
1996):

— industry production, which generates materials
for the processing industry;

— contribution of trade to values of food commaodities
as well as value of materials providing for the
agriculture and food industry;

— a part of production from other branches of the
economy.

Level and structure of gross value
added generation by agribusiness in
Poland

Evaluation of the role of agribusiness in the
structure of Poland’s economy will be carried out on
the base of the analysis of gross value added (GVA).
As it was presented in the theoretical part of the

Table 1

Global production (GP), intermediate consumption (IC) and gross value added (GVA) in Poland,
in million PLN (current prices)

Vear National economy Agriculture

GP IC GVA GP IC GVA
2001 1499759 832564 667194 60320 40047 20273
2002 1535069 852208 682860 55706 38583 17123
2003 1610478 901872 708605 56263 39091 17172
2004 1853651 1033276 820375 69748 44200 25547
2005 1930488 1066804 863684 63329 41003 22326
2006 2156192 1225013 931179 65083 42757 22326
2007 2394995 1368502 1027631 81509 52277 29232
Vear Food industry Tobacco industry

GP IC GVA GP IC GVA
2001 101144 77911 23233 2891 2176 714
2002 98121 77928 20195 3245 2409 836
2003 105761 84474 21287 3466 2645 821
2004 119460 95558 23901 3370 2795 574
2005 126484 98551 27933 3905 2607 1298
2006 133184 104615 28570 4037 2869 1168
2007 155083 122383 32700 5596 3339 2257

Source: Rocznik Statystyczny RP (2002-2008), Warszawa: GUS, Rocznik Statystyczny Przemystu (2002-2008), Warszawa:
GUS, Rocznik Statystyczny Rolnictwa i Obszaréw Wiejskich (2002-2008), Warszawa: GUS
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study, it is the basic element of the second method
for gross domestic product calculation. The use of
gross value added allows to precise evaluation of the
level and change in the wealth generation in Poland
by the food sector as well as from the technical
point of view, it is the best for calculations and
comparisons, since it occurs in statistics concerning
nearly all branches of the economy.

Table 1 presents the basic categories concerning
the whole economy as well as agribusiness, which
allow evaluating the value of generated production
and value added. The analysis of the global
production, intermediate consumption and gross
value added in current prices shows that they have
had the highest values in 2007. It is not surprising

taking into account the increase in process of
generated and sold products. In 2007, GVA of the
whole Polish economy firstly exceeded PLN one billion
(PLN 1.02 billion). Data from Table 1 allows
presenting the structure of the global production.
The intermediate consumption in the whole economy,
i.e. consumption of materials, resources, energy
and other costs, was at the level of 55% of global
production. In agriculture the figure was respectively
about 68%, while in the food industry about 78%.
The tobacco industry was characterised by the higher
changeability: from 59% to 83%. These results
prove that generation of the national wealth through
producing goods is more expensive as using services
for this aim.

Source: Rocznik Statystyczny RP (2002-2008), Warszawa: GUS, Rocznik Statystyczny Przemystu (2002-2008), Warszawa:

GUS and author’s calculations

Figure 1. Annual changes in gross value added, %

Source: author’s calculations, Table 1 and Urban R. (ed.), (2008), Stan polskiej gospodarki ZywnosSciowej po przystapieniu do

Unii Europejskiej. Raport 5, nr 109, Warszawa: IERIGZ-PIB

Figure 2. Proportion of gross value added generation in the whole economy, %
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Apart from the data presenting the levels of GVA,
their changes are also important. The analysis of
changes in the researched category in current prices
allow the statement that GVA in the whole economy
has increased by 64.7% during these seven years,
whereas in agriculture it has increased respectively
by 63.5%, in the food industry by 40.7%; whereas
in the tobacco industry by 66.9%. In the period
of 2001-2007, changes in GVA in agriculture and
tobacco industry were similar to the changes in the
whole economy.

However, GVA in fixed prices in the analysed
period has increased by 30.5% in the whole
economy, in agriculture by 30.5%, in the food
industry by 114.2%; whereas in the tobacco industry
by 50.7%. This and above mentioned data prove that
in a few years period, the change in the researched
parameter was the same in agriculture as in the
whole economy. A considerable increase in the rate
of change can be also noticed in the food industry.
Apart from changes in production generated by the
agri-food sector calculated for the whole period it is
also important to display annual changes. They are
presented in Figure 1.

Precise estimation of the role of agribusiness in
generation of the wealth in Poland using generally
accessible public statistical data is very difficult.
It is problematic to research the volume of gross
value added generated in the industry by means of
production and services for agriculture. Therefore
the analysis concerning this industry will be based
mainly on data calculated from values of means of
production purchased by agriculture. These values
will be decreased by indirect taxes. The method
of the national production calculation based on
the final goods and services will be used in the
research.

The proportion of gross value added generated by
agribusiness in the value of gross value added of the
whole economy was quite stable in the researched

period (Figure 2). The highest proportion of the
national product was generated by the food sector
in 2001 (9.22%); whereas the lowest one in 2006
(8.19%). An average annual proportion generated by
the food sector was 8.7% of GVA. These data prove
that agribusiness in the classical approach is an
important element of the Polish wealth generation,
so it plays a significant role in increasing of Poles’
quality of life.

The analysis of the structure of production
generation by agribusiness reflects that the food
economy has the highest proportion in GVA in the
economy. Its average annual contribution has been
at the level of 3.12% of the Polish value added.
On the contrary, the tobacco industry had the
lowest level of contribution (the average annual
proportion - 0.13%). The food industry is an
important sector in the whole economy as well as
in the industry generally (in 2007, only the section:
electricity, gas, and water supply generated the
highest value) but its percentage role in the economy
is rather stable. It should be expected that it would
decrease and move closer to an average level of
the “old” European Union in the future (1.5%).
Agriculture and the means of production industry
have generated the average annual proportion of
2.7% of the national wealth.

Efficiency of sectors can be checked by the analysis
of means of production use. The tobacco industry
was in the best situation in agribusiness. Figure 3
presents that in 2007 GVA per one employee were at
the level of PLN 332 thousand. The annual indicator
in this industry was much diversified because of high
annual changeability of GVA; nevertheless it has
always been high. In the period of 2001-2007, GVA
per one employee was systematically decreasing in
the food industry. In 2007, this indicator was similar
like in the whole economy. However, a dramatic
situation took place in agriculture. This sector even
wasted rare means of production. In this situation the

Source: Rocznik Statystyczny RP (2002-2008), Warszawa: GUS, Rocznik Statystyczny Przemystu (2002-2008), Warszawa:
GUS, Rocznik Statystyczny Rolnictwa i Obszaréw Wiejskich (2002-2008), Warszawa: GUS and author’s calculations

Figure 3. Gross value added per one employee in the sector, thousand PLN
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Elements of gross value added in million PLN (current prices) feble 2
Food industry
Year GVA Employment | Taxes from | Subsidies for Gross
costs producers producers operational
surplus
2001 20427 13510 657 -96 6356
2002 19500 12203 644 -89 6742
2003 21287 12302 567 -136 8554
2004 23901 11748 578 -144 11721
2005 26414 11951 609 -244 14098
2006 28570 13293 1212 -274 14339
2007 32700 13674 1060 -227 18193
Tobacco industry
Year GVA Employment | Taxes from | Subsidies for Gross
costs producers producers operational
surplus
2001 727 456 28 -15 258
2002 874 485 28 -10 370
2003 821 446 13 -3.6 365
2004 575 473 13 -1.1 91
2005 983 517 20 -1.9 448
2006 1168 541 28 -0.7 599
2007 2257 556 21 -1.9 1682

Source: Rocznik Statystyczny RP (2002-2008), Warszawa: GUS, Rocznik Statystyczny Przemystu (2002-2008),Warszawa:

GUS and author’s calculations

basic question occurs: if the economic policy towards
agriculture has brought positive effects?

Structure of income generated by

agribusiness

The level of generated gross value added plays a
key role for the economy development. Elements of
this category are also important because, apart from
remuneration of means of production, also state
subsidies are taken into account.

Table 2 presents categories, which generated
gross income in the food and tobacco industry. In the
period of 2001-2007, there were significant changes
in the level of these categories and the structure
of GVA in both industries. The analysis of the most
important kinds of costs in the food economy, i.e.
costs connected with employment of workers (total
salaries, contributions to social security and other
costs) it can be noticed that their level remained
nearly the same despite the increase in salaries. It
is connected with a reduction of employment in the
analysed period. In 2007, there were 478 thousand
of people employed in the food industry; whereas
in 2007 only 453 thousand (Roczniki...2002, 2008).
Despite the fact that employment costs remained
similar in the period of 2001-2007, their proportion
in GVA has decreased significantly. In 2001, it was
on the level of 66.1%; whereas in 2007 - 41.8%
(see: Urban R., 2002).

Economic Science for Rural Development Nr. 21., 2010

ISSN 1691-3078

In the researched period there was a significant
increase in the level and proportion of gross
operational surplus (GOS) in value added. In 2001,
it contributed to 31.1% of GVA; whereas in 2007 -
55.6%. GOS evidently differed from financial result
achieved by food and tobacco companies. It results
from the fact that GOS includes other income than
work and means of production, for example capital.

Evaluation of the level and role of income
generated and achieved by agriculture will be carried
out on the base of the section: agriculture, hunting,
and forestry. Technical issues resulting from the
public statistic are the main reasons. However, it
does not change the core of the issue.

In the period of 2001-2007, costs connected with
employment in this sector of the economy calculated
in current prices have increased (Figure 4). However,
taking into account inflation, they have remained
on a similar level. The analysis of the proportion of
these costs in GVA generation leads to the conclusion
that they did not change significantly. The average
annual employment costs constituted 19.6% of
GVA. However, there was increase in a systematic
percentage role of gross operational surplus in GVA.
In 2001, it was 77.6%; whereas in 2007 - 94.9%.
It relates to two problems: 1) specific structure
of employment in this sector; 2) receiving direct
payments by farmers. Moreover, 90% of employed
are persons running individual farms. It means that
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Source: Rocznik Statystyczny RP (2002-2008), Warszawa: GUS and author’s calculations

Figure 4. Structure of gross income generated by agriculture, hunting and forestry, billion PLN
(current prices)

their salary is counted to GOS as income. Since 2004
direct payments are allotted, which also increase
GOS. In 2007, their value was PLN 6.1 billion.

Conclusions

Agribusiness as the subsystem of the economy
took a significant place in generation of the Polish
wealth. The analysis carried out in the study, with the
use of gross value added, proved that in the period
of 2001-2007 it has annually generated 8.7% of the
national production on average. This level concerns
the food economy based on the classical structure.
Agriculture has annually generated about 2.7% of
GVA of the whole economy on average, the means of
production and services for agriculture industry also
about 2.7%; whereas the food and tobacco industry
about 3.25%. The role of agribusiness in the Polish
economy would be considerably more important
with taking into account a wide understanding of its
structure.

The analysis of income structure proved that the
gross operating surplus had the highest share in the
gross value added of food industry in 2007 equalling
to 55.64%. Costs connected with employment were
also important, as they represented 41.82%. The
gross operating surplus had also the highest share
in the gross value added contributed by agriculture,
hunting, and forestry in the same year. It includes
nearly all the gross value added (94.89%), and it has
resulted from the employment structure and direct
payments.
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Uznemejdarbibas intensifikacija un uznemejs Latvijas laukos
Intensification of Entrepreneurship and Entrepreneur in
Rural Areas of Latvia

M.B.A Rosita Zvirgzdina lektore, doktorante
LLU Ekonomikas fakultate, Ekonomikas katedra

Abstract. The paper analyses some problems related to intensification of entrepreneurship in rural areas
of Latvia. The aim of the paper was to find out the most important factors influencing the facilitation of
entrepreneurial activities in rural territories. The research encompasses the characteristics of the environment
of entrepreneurial activities in rural areas of Latvia, the display of the most important factors to be taken
into consideration in the development of entrepreneurship in rural areas and recommendations made on the
basis of monographic, statistical, comparative analytical, expert, and SWOT methods. Some models suitable
for organisation of production and processing process in agriculture in Latvia were also developed during the

research.

Key words: entrepreneur, entrepreneurship, support measures, rural territories.

levads

Introduction

Viena no Latvijas galvenajam prioritatém jau
ilgu laiku ir un ari turpmak bus iesp&jami atra
pietuvosSanas ES vidéjam sociali ekonomiskajam
limenim. Lai to sasniegtu, ir japaveic daudz visa, kas
saistas ar uznémeéjdarbibas intensifikaciju. Tai jakalpo
razoSanas krituma parvarésanai, kads iestajas péc
1990.gada, it Tpasi tada nozaré ka lauksaimnieciba,
kura produkcijas razosanas apjoms 2007.gada bija
50,8% no 1990.gada limena, taja skaita augkopiba
87,9%, bet lopkopiba - 34,5%. Sis nozares devums
Latvijas ekonomika ir salidzinoSi zems: 2007.gada
Saja nozaré bija nodarbinati 9,6% darbaspéjigo, bet
no pievienotas vértibas devuma ta nodrosinaja tikai
3,1% (Latvijas Statistikas Gadagramata, 2008). Bet
lauksaimniecibas un ar to saistito nozaru attistibai ir
izSkiroSa nozime lauku iedzivotaju nodarbinatibas un
labklajibas attistiba.

Uznéméjdarbibas  attistiba  Latvijas  lauku
teritorija ir kluvusi par nopietnu aktualitati. Par to
liecina liela diference, kada pastav produkcijas
devuma un investicijas starp galvaspilsétu Rigu
un no tas attaldkajos novados. IzSkiroSa nozime
uznéméjdarbibas intensifikacija ka valsti kopuma,
ta arl lauku arealos ir uznéméjam ka centralajai
figirai, kas kombiné raZosSanas faktorus, veicot
uznémé&jdarbibu. Saja procesa bitiska loma ir
uznéméja iespé&jam gut pareizu prieksstatu par
nosacijumiem jeb faktoriem, kas var ietekmét vina
aktivitates, un izmantot prieksrocibas, kadas var
saistities ar tiem.

Hipotéze: pareizs priekSstats par uznéméju
aktivitasu ietekmé&josiem faktoriem var sekmét
uznémeéjdarbibas attistibu Latvijas laukos.

Raksta merkis ir noskaidrot, kadi faktori ir
svarigakie uznéméju aktivitates veicindSanai Latvijas
lauku teritorija to intensivas attistibas konteksta.

Uzdevumi:

1) raksturot uznéméja aktivitdsu vidi lauku
teritorija;

2) noskaidrot uznéméjdarbibu ietekméjosos

faktorus péc to svariguma;
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3) novértét modela nepiecieSamibu priekSstata
veidoSsanai par svarigako uznéméjdarbibas
intensifikacijas faktoru izmantosanu lauku
teritorijas.

Izpétes gaita pielietotas sekojoSas metodes:
monografiska, statistiska, salidzinoSi analitiska,
ekspertu, SVID metodes

Diskusija un rezultati

Discussion and Results

Uznéméja aktivitates it visur, taja skaita ari lauku
teritorijas, norit telpa, ko veido ar&jas un ieksgjas
vides faktoru nemitiga mijiedarbiba.

Pie aréjas vides faktoriem pieder politiskie,
ekonomiskie, sociali - kultlras, tehnologiskie,
juridiskie un dabas vides faktori. Atkariba no
konkrétiem apstakliem Siem faktoriem var bt vairak
vai mazak nozimiga ietekme.

Uznéméja aktivitasu ieksgjo vidi labi var raksturot
ar D. Hana (XaH A., 1997) skaidrojumu, kadu vins
dod uznémumam: proti, ta ir uznémuma ieksSiene,
kur noris procesi, kas saistas ar materidalo un
nematerialo, realo un nominalo jeb naudas labumu
ieglsanu, parstradi, talak nodosanu un uzkrasanu.
Lai gatu pelnu un sasniegtu citus méerkus, uznémuma
razo dazadus labumus - preces un pakalpojumus,
lai apmierinatu pieprasijumu no arpuses. Ar
realajiem labumiem saprot galvenokart informaciju
un materialus labumus, par cik uznémumiem ir
raksturiga vispirms materidlo labumu razosana jeb
izeja, kas ir cilvéku un/vai masinu darbibas rezultats,
kuri tehnologiska procesa rezultdta parstrada vai
apstrada izejvielas, materialus un pusfabrikatus,
veidojot ta saukto ieeju. Informacija, materialie un
nominalie labumi - objekti, ar kuriem norit darbibas,
ir ieejas un izejas elementi. Ja viena elementa
izeja ir otra elementa ieeja, tad starp tiem veidojas
informativas, precu jeb materialas, ka ari naudas
plismas. Sis naudas plismas norit caur uzpémumu
un saista to ar aréjo vidi. Informativas plismas
daléji notiek bez tas pavadosam precu un naudas
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Avots: autores veidots péc LR CSP datiem

1. att. IKP vidé&jais ipatsvars Latvijas regionos par laika periodu no 2000. lidz 2008. gadam
Figure 1. The average share of GDP in Latvia regions for the period of 2000-2008

Avots: autores veidots péc LR CSP datiem

2. att. IKP uz vienu iedzivotaju Latvijas regionos salidzinajuma ar vidéjo raditaju valsti
(raditaji aprekinati vidéji par laika no 2000. lidz 2008. gadam)
Figure 1. GDP per capita in Latvia regions in comparison with the average indicator of the country
(indicators are calculated as the average ones for the period of 2000-2008)

plismam. Precu un citas realas plismas var regulét
ar informativo plismu palidzibu. Lidz ar to D. Hans
uzskata, ka uznémumu ar minétajam ieejosajam
un izejosajam plismam var uzskatit par sava veida
~melno kasti”.

Iek$&jas un aréjas vides saistiba ir ciesa, ko
uznémeéjam nevajadzE&tu aizmirst. Kaut gan daudzi
uzskata, ka dabiskais sakuma punkts raZosanas
faktoru izpété veiksmigakas kompanijas darba ir
mekl&jams uznémuma ieksieng, proti, cik efektivi ta
izmanto savas zinaSanas, iemanas un kapacitates,
tacu uznémumi dazkart glst labumu no ta, kas
notiek arpusé, tas ir, no labakiem rezultatiem,
ko sasnieguSi to konkurenti (Productivity,
innovation, and ..., 2000). Lidz ar to, kombing&jot

razosanas faktorus, mekléjot iesp&jas, ka
kapinat produktivitati, uznémé&jam batiba ir
jafunkcioné sarezgita atvérta sociali-tehniska

sistéma, kas ir saistita ar aréjo vidi ar specifiskam
attiecibam.

Pienemt sapratigus un veiksmigus Iémumus,
kas saistas ar augstakminétas ,melnas kastes”
funkcionésanu, uznémé&jam ir nepiecieSamas
attiecigas aktivitates un tam atbilstosas kvalitates,
kas saistdas ar problémas formulésanu, |Emuma
objekta specifikaciju, potencialo stratégiju
specifikaciju, ierobezojumu  specifikaciju un
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[Emuma ieglsanu un formuléSanu. Bet tas prasa
izpratni un mérku parzinasanu, iztéli, praktiskas
zinasanas, analitiskas spé&jas. It ipasi tas attiecas uz
lauksaimniecibu un ar to saistito nozaru kopu, kurai
piemit noteiktas raksturigas iezimes:

— taja ietilpst tehnologiski atskirigas
uznémeéjdarbibas jomas;
— nemitigi pastiprinas lauksaimniecibas un

parstrades nozaru integracija;

— lauksaimnieciskas izcelsmes precu
piedalas ari virkne citu nozaru;

— no nozares, kas razo gala produktus, ta
pakapeniski klust par nozari, kas piegada
izejvielu parstradei.

Lauksaimnieciba un ar to saistita nozaru kopa ir
svariga, jo ta nodrosina daudzu iedzivotaju ienakumu
laukos, paplasinot pasmajutirgu parstrades sektoram
un mazinot ieksé&jas ekonomiskas atskiribas starp
pilsétnieciskajiem centriem un lauku teritorijam.
Sobrid &is atskiribas joprojam saglabajas visai
batiskas.

Rigas regiona sarazo 55% no valsti sarazota
IKP. Aktiviz&jies arT Pierigas redions, kura sarazots
11% IKP. Samazinajums veérojams Viszemakais IKP
razosanas apjoms ir Vidzemes regiona, tikai 6 %.

Veértéjot sarazoto IKP uz vienu iedzivotaju
domingjosais ir Rigas redions, kura uz vienu

razosana
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1.tabula
Table 1

Uznémeéjdarbibas intensifikaciju ietekmé&joso faktoru nozimibas vértéjums
Significance estimation of factors influencing the business intensification

Faktori Videjais ekspertu
vertejums
Loti nozimigi faktori ( 100 — 81)
Finansé€juma pieejamiba 87
Zinasanas 82
Nozimigi faktori ( 80 - 61 )
Darbaspéks un ta pieejamiba 78
Informacija jeb sazinas iespé&jas 75
Infrastruktdra 70
Konsultaciju pieejamiba 68
Mazak nozimigi faktori ( 60 - 41 )
Interneta pieejamiba 59
Dibinasanas procedira 58
Nodok]u politika 55
Atbalsts MVU 50
Tirgus pieejamiba 47
Konkurence 45
Vismazak nozimigi faktori (40 — 0)
Izejvielu pieejamiba 38
Celu tikls 36
Valsts un pasvaldibu atbalsts 35

Avots: autores pétijums un aprékins

iedzivotaju sarazo 171.9% IKP salidzinot ar vid&jo
limeni Latvija. Vissliktdkais raditdjs sarazota
IKP apjoma zina uz vienu iedzivotaju ir Latgales
regionam - 53% no vidéja Latvijas limena.

Lielas atskiribas IKP, rékinot uz vienu iedzivotaju,
papildus labi raksturo Sis raditajs ari pa atseviskam
Latvijas pilsetam 2005. gada. Ta, pieméram, Riga
tas, ir 7114 Ls jeb 1.8 reizes vairak neka vidé&ji
Latvija un Ventspili 6554 Ls jeb 1.7 reizes vairak
neka vid&ji Latvija, tad Liepaja 3726 Ls jeb 94.6%
no vidéja limena Latvija, Rézekné 2811 Ls jeb
71.4% no vid€ja Iimena Latvija, Daugavpili attiecigi
2804 Ls un 71.2%, Jelgava - 2759 Ls un 70.1%, bet
Jirmala - 1519 Ls un 38.1% (Latvijas statistikas
gadagramata, 2008).

So atdkiribu mazind$and nozimiga loma
var but agrortpnieciska kompleksa sastavdalu
harmoniskas mijiedarbibas nodrosinasanai.
Janem véra, ka zems tehniskais limenis viena
nozaré var radit zaud&jumus cita saistita
nozaré. Ta pieméram, lauksaimniecibas produkcijas
zema kvalitate negativi ietekmé& parstrades
uznémuma  darbibas  rezultatus. Ja piena
kvalitate bls zema, tad parstrades procesa no
ta nebls iespéjams ieglt augstas kvalitates
izstradajumus.

Tadéjadi klUst redzams, ka IEmumu pienemsana
attieciba uz agrorupniecisko kompleksu var
saistities ar loti daudziem faktoriem. Lidz ar to
rodas jautajums par nozimigako faktoru atlasi un to
svariguma novértésanu.

Lai noskaidrotu, kadi faktori ir svarigakie lauku
uznémeéjiem aréjas un iekséjas vides mijiedarbibas
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rezultata Latvijas laukos, autore veica pétijumu
ar ekspertu novertejumu, kura rezultata par
nozimigakiem tika atziti sekojosi faktori, kuri
péc to svariguma pakapes ierindojas sada seciba
(1.tabula).

Par |oti nozimigiem tika atziti sekojosi
faktori: finanséjuma pieejamiba un zinasanas,
par nozimigiem - darbaspéka pieejamiba,
informacija jeb sazinas iespé&jas, infrastruktira,
konsultaciju pieejamiba. Finanséjuma pieejamibas
nozimibu apliecina ari aptaujas un interviju
rezultati. Ta, autores 2008. gada veiktaja aptauja
finans€juma pieejamibu par |oti svarigu atzime
83.5% respondentu.

Tik liela uzmaniba finansu pieejamibai tiek veltita
vairaku apstak|u dél:

— lauku iedzivotajiem nav starta kapitals ar kuru
varétu uzsakt uznemejdarbibu;

— daudzos gadijumos nav hipotekara
nodrosindjuma, kas varétu apmierinat banku
intereses;

— uznéméjdarbibas uzsaksana saistita ar risku
lidzek|us neatgut;
— valstl nav riska kapitala fonda, kas veiktu risku
sadali starp valsti un topoSo uznéméju.
Parsvarigakajiem faktoriem autore veica aptauju.
Aptauja paradija, ka pamata apstiprinas ekspertu
dotais sadalijums. Ekspertu vértéjumu un aptaujas
rezultatu izmantoSanas nollika autore veica virkni
interviju ar uznéméjiem, ka veidot pareizu sasaisti
starp atsevisku faktoru iedarbibas novértéjumu
dazadu nozaru uzpnémumos to funkcionésanas
procesa.
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2.tabula
Table 2
Saimniecibu vaditaju izglitibas limenis 2007. gada
Farm managers level of education level in 2007
Izglitiba Kopa Regionos
Pieriga Vidzeme Kurzeme Zemgale Latgale
Augstaka 5430 992 1182 808 1272 1176
Profesionala 21773 2606 5168 3436 3975 6588
Pamata 15639 2069 3221 2891 2503 4956
Praktiska pieredze 70540 9367 11838 10031 12550 26771
Kopa 113382 15034 21409 17148 20300 39491
% pret kopskaitu
Augstaka 4.8 6.6 5.5 4.7 6.3 3.0
Profesionala 19.2 17.3 24.1 20.0 19.6 16.7
Pamata 13.8 13.8 15.1 16.9 12.,3 12.5
Praktiska pieredze 62.2 62.3 55.3 58.4 61.8 67.8
Kopa 100.0 100.0 100.0 100.0 100.0 100.0

Avots: autores veidots péc LR CSP datiem

Ieveéribu guva pareizas un efektivas saiknes
veidoSanas nepiecieSamiba starp  uznéméja
uznémibu un valsts atbalstu tada izpratng, ka
tas ir vérsts uz svarigako ekspertu atzito faktoru
ievérosanu. Tas liek pievérsties tuvak uzpémé&jam
Saja procesa. Tacu vispirms jaatzimé, ka Sobrid
esosSais valsts atbalsts dazadu atbalstu formu veida
(konsultacijas, biznesa centri u.c.) Latvijas teritorija
ir sadalitas loti nevienmérigi, ta, pieméram, Rigas
un Pierigas redionos no visiem konsultaciju centriem
ir izvietoti 87%, no 12 biznesa parkiem tajos
atrodas 11, bet gramatvedibas un virtualie biroji ir
tikai Sajos regionos.

Tas tikai vélreiz apliecina, ka, lai liktu lieta savu
uznémibu, istenojot savas ieceres un iniciativas,
uznémeéjam vajag daudz, un no vina ari tiek prasits
daudz. Vinam bUs jarékinas ar to, ka konkurétspé&jigas
ekonomikas uznéméjdarbibas iezime ir cilvéku spé&ja
nepartraukti meklét un uztvert izdevibas ienesigam
un jaunam aktivitatém vieté€jos un pasaules tirgos
(Harper, 2003). Vinam vajadzés informaciju, bet ta
par izdevibam git pelnu ir jasintezé no dazadiem
avotiem. Informacijas atgriezeniskai saitei ar
iepriekséjam aktivitatém ir kritiska loma uznémuma
panakumiem ilgtermina (Casson, 2003). Vinam
vajadzés izvértét vilinosds uz ,gaiSam” idejam
balstitas inovacijas, kas ir izplatitas visvairak, bet
ir visriskantakas (Drucker, 1985), ka ari nemt véra,
ka jebkuras organizacijas dibinasanai ir seviska
ietekme uz struktdru, procesiem un stratégiju, kadu
organizacija veidos un saglabas laika gaita (Boecker,
1988). Un visbeidzot vinam jasaprot, ka, kaut ari
uznémeéjdarbiba ir galvenais mehanisms, kas rada
labklajibu, ekonomiskas izaugsmes un attistibas
skaidrojumi biezi ignoré uznéméjdarbibas spé&jas
mainities un pielagoties iespé€jam, kadas slépjas
ekonomiskaja darbiba (Harper, 2003).

Uznéméjs daudz iegus, ja savlaicigi izpratis,
ka ekonomiska attistiba galu gala ir evolucionars
macisanas process, kas iesaista zinasanu augsmi un
parstrukturéSanuun atteikSanosnovecajamidejamun
organizacijam (Harper, 2003). Lidz ar to aktualiz€jas
izglitibas jautajums: vai IEmuma pienémé&jam bdas
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attiecigas zinasanas. Lauku teritorijas tas ir ipasi
svarigas, jo lauksaimniecibai - $ai svarigakajai
sastavdalai agrorupnieciskaja kompleksa piemit
specifika, kas prasa 1pasas zinasanas un izpratni.
Latvija tas varetu but augstakas, par ko liecina
saimniecibu vaditaju izglitibas lTmenis.

Saimniecibu vaditaju ar augstako izglitibu
Tpatsvars neviena rediona neparsniedz 10%.
Saimniecibu vaditaju ar profesionalo izglitibuipatsvars
svarstas no 24.1% Vidzemes rediona lidz 16.7%
Latgales regiona. Saimniecibu vaditaju ar praktisko
pieredzi Tpatsvars ir no 55.3% Vidzemes regiona lidz
67.8% Latgales rediona. Tapéc var secinat, ka nav
izpildits viens no galvenajiem priekSnosacijumiem:
izglitibas lTmena kapinasana, kam janodrosina, lai
saimniecibas vaditaji pietiekami spétu noveértét
situaciju uznéméjdarbiba un prastu izmantot taja
esosas prieksrocibas.

VEértéjot valsts atbalsta lomu $a varda plasakaja
nozimé, jarékinas ar to, ka tas sasaucas ar nostadni,
ka uzpémeéjdarbibas intensifikacijas turpmaka
attistiba saistas ar ieceri par Latvijas ka ES
dalibvalsts iesp&jami drizu pietuvosanos ES vidéjam
sociali ekonomiskajam limenim, veicinot musu valsti
izaugsmi, lidzsvarotu attistibu un izlidzinatu dzives
standartu. Sadas ieceres isteno$ana prasa saskanotu
un racionalu uznéméjdarbibas resursu izmantoSanu.
Tas nozim€, ka javeido tada uznéméjdarbibas
attistibas stratégija, kas, rékinoties ar globalizacijas
ietekmi, paver iesp€ju nonakt pie modernas un
konkurétspéjigas precu razo$anas. Sadas strat&dijas
realizacija saistas ar plasu savstarpéji atkarigu
pasakumu kompleksu, proti:

— modernizét razosanu, investéjot esoso
uznémumu tehniskajos jauninajumos, radot
jaunas konkurétspéjigas razotnes, pilnveidojot

pakalpojumu sféras uznémumus, veicinot
amatniecibu;
— modernizét infrastruktlru atbilstosi laikmeta

prasibam, uzlabojot un
pilnveidojot sakarus;

— celt iedzivotaju labklajibas limeni un uzlabot
socialo vidi;

izbavéjot celus un
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— veikt pasakumus dabas aizsardzibai un ainavas
izkopSanai;

— izveidot valsts parvaldes struktidras, kuru
funkcionésana ir adekvata sociali ekonomiskas
attistibas prasibam.

Valsts atbalsts var izpausties ka:

— valsts valdibas atbalsts

— pasvaldibas atbalsts;

— atbalsts mentoringa sadarbibas forma;

— konsultaciju centru atbalsts;

— biznesa atbalsta centru atbalsts.

Svarigs priekSnoteikums saskanas veidoSana
starp uznéméja iniciativam un valsts atbalstu ir
tas atbilstibai lauku politikai un tas uzdevumiem.
Saja zina autore piekrit viedoklim, kas uzskatami ir
atspoguloti A. Vévera (2009) dotajos formuléjumos,
un pie tiem pieder:

— razoSanasapjoma un produktivitates kapinasana
sektora kopuma;

— mazo un vidéjo saimniecibu konkurétspé&jas
paaugstinasana;

— resursu izmantosanas
veicinasana;

— nodarbinatibas nodrosinasana lauku apvidos;

— videi draudzigu saimniekoSanas tehnologiju
attistiba.

No uzpéméjdarbibas intensifikaciju iespé&ju
izmantosanas viedokla svariga loma ir [Emuma
pienemsanai attieclba uz atbalsta veidu un
uznémumu sadarbibas formas izvéli. Saja konteksta
autore ir izvértéjusi fransizes un mentoringa
pamatdarbibu ievieSanas efektivitati Latvijas lauku
teritorijas izmantojot SVID analizi. Analizes rezultata
tika noskaidrotas stipras un vajas puses, iespéjas
un draudi.

Stipras puses jeb ieguvumi:

— razoSanas paplasinasana pie
investicijam;

— iendkumu stabilizéSanas;

— paaugstinats motivétas vadibas limenis;

— palielinata precu zimes sortimentu dazadiba;

— samazinats risks parbaudita tirgu;

— preCu pasizmaksas samazinasanas,
razosanu arpus pilsétas;

— atseviSku parstrades
padzilinasanas.

Vajas puses jeb zaudéjumi:

— varétunedaudz mazinatiesiekartuizmantosanas
ekonomiska efektivitati;

— rastos vajadziba péc mazjaudigakam, bet lielaka
skaita parstrades iekartam;

— dalai uznémé&ju varétu bat problematiska
atteikSanas no pilnigas neatkaribas, jo
fransizes situacija japaklaujas zinamiem vadosa
uznémuma noteikumiem.

Iespejas:

— radisies lielakas eksporta iespéjas;

efektivitates

mazakam

parcelot

punktu specializacijas

— tiktu veicinata uznéméjdarbiba lauku
teritorijas;

— paplasinds vadosa parstrades uzpnémuma
izaugsmes iespégjas;

— rastos iesp&ja lielo uznémumu attistibai,

veidojot to filiales lauku teritorijas;
— tiktu intensificéta izejvielu razosana un mazo
zemnieku saimniecibu attistiba;
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— veidotos ciesaka saikne un mérku saskanotiba
starp parstrades uznémumiem un izejvielu
razotajiem;

— tiktu intensificéta meérktiecigaka konsultativa
palidziba, saskanota ar parstrades uznémumu
vajadzibam;

— mazinatos nevajadziga ieks$&éja konkurence,

kopuma paaugstinot eksporta produkcijas
konkurétspéju.
Draudi:

— attalinato raZosanas starpposmu izvietojuma
dé| varétu pazeminaties produkcijas kvalitate;
— lauku socialas degradacijas rezultata var rasties
problémas ar darbaspéku;
— rastos prasibas péc palielinata un mobila
kvalitates kontroles dienesta izveidosanas.
SVID analizes faktori var krasi mainities laika
gaita, lai nemtu véra Sis izmainas ir lietderigi
izmantot zinamus mode]us. Tas varbat ipasi noderigi
organizatoriskas formas izveidé globalizacijas
apstaklos, kad pastiprinasuznémumustruktarvienibu
iekSgjas saistibas loma. Ka uzskatdms piemérs Saja
zina var kalpot autores ieteiktais piena kooperativa
darbibas paplasinasanas modelis, kas atspogulo
fransSizes attiecibu veidoSanu ar piena kombinatu.

3. attéla autore sniedz savu skatijumu
iespéjamai piena kooperativu darbibas
paplasinasanai Latvija uz fransizes attiecibu

veidoSanas bazes. Latvijas lielie piena kombinati
uz fransizes pamatiem varétu organizét piena
pirmapstradi un talaku parstradi piena kooperativos.
Kombinatu centralajiem uzpnémumiem varétu
tikt piegadats gan piens, gan jau parstradata
piena produkcija - kréjums, biezpiens vai cita
veida produkcija péc savstarpéjas vienosanas.
Sads modelis Latvija bija izveidojies gan pirma
neatkaribas perioda, gan padomju perioda, un tas
vienmeér ir funkcioné&jis visai sekmigi. Piedavatais
modelis varétu veicinat daléju lauksaimniecibas
produkcijas pirmapstrades vai pat parstrades
atgrie$anos lauku teritorijas. Sads pirmapstrades
un parstrades struktdrvienibu izvietojums lauku
teritorijas batu solis uz priekSu piena produktu
razoSanas intensifikacija.

Batiskaks ieguvums butu nodarbinatibas limena
paaugstinasana lauku teritorijas un lidz ar to ari So
teritoriju labklajibas pieaugums.

Piena kooperativi varétu veikt ne tikai razosanas
resursu, bet ari daudzu sadzives precu piegadi savu
kooperativu biedriem. Sada darbiba atrisinatu Sobrid
sasapéjusos tirdzniecibas jautajumus Latvijas lauku
teritorijas. CieSakas saites varétu veidoties ari starp
kooperativu biedriem organizé&jot ciltsdarbu, ka tas
tuvak paskaidrots 4. attéla.

Kooperativu  ietvaros  veidojot ciltsdarba
uzraudzibu un parraugot telu ieguvi un audzésanu,
no augstrazigam govim iegitos telus kooperativu
biedri varétu nodot kooperativu organizétai izsolei,
ta dodot iesp&ju iegadaties Skirnei atbilstosu cilts
materialu |etak, neka iegadajoties to no arvalstu
piena razosSanas kooperativiem.

Ir pamats uzskatit, ka veidojoties pareizam
priekSstatam par uznéméja aktivitasu ietekmé&josiem
faktoriem, arvien lielakai dalai lauku uznémé&ju var
rasties vélme iesaistities uzpnéméjdarbiba.
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Avots: autores veidots modelis

3. attéls Piena razotaju sadarbibas modelis ar fransizes devéju kooperativa ietvaros
Figure 3. Model of collaboration between milk producers and a franchiser in
the framework of a cooperative

* skaidrojums sniegts 4. attéla

Avots: autores veidots modelis

4. attéls Piena razotaju sadarbibas modelis ciltsdarba jautajumos kooperativa ietvaros
Figure 4. Collaboration model between milk producers in pedigree cattle breeding sector in the
framework of a cooperative
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Secinajumi un ieteikumi
Conclusions and proposals

1.

Uznéméjdarbibas  attistiba  Latvijas lauku
teritorijas joprojam ir nopietna aktualitate, par
ko liecina lielas socialekonomiskas atskiribas
starp galvaspilsétu Rigu un no tas attalakajam
teritorijam.

IzSkiroSa nozime lauku teritoriju sekmiga attistiba
ir pastiprinatai uznéméjdarbibas intensifikacijai
aktiviz€jot uzpéméja lomu razoSanas faktoru
kombinésana.

LEmumu pienemsana uznémé&jamirnepiecieSams
glt realu prieksstatu par iek$€jas un aréjas vides
mijiedarbibas ietekmi uz vina aktivitatém.
Uznéméjdarbibas procesu veiksmiga
intensifikacija svariga nozime ir dazadu faktoru
ietekmes novértéjumam, par ko liecina lielas
atskiribas ekspertu un aptauju novértéjumos.
Ka péc ekspertu novértéjumiem, ta ari péc
aptauju rezultatiem par loti nozimigiem faktoriem
Latvija ir atziti finanséjums un zindSanas. Loti
tuvu Sim novértéjumam ir ari valsts atbalsta
nozimigums.

Dazadu faktoru ietekmé svariga nozime ir
pareizas sasaistes veidoSanai starp valsts
atbalsta formam un uznéméja iniciativam. Ir
svarigi, lai ST saskana atbilstu lauku politikai un
tas uzdevumiem.

No uznémeéjdarbibas intensifikaciju iespé&ju
izmantosanas viedokla svariga loma ir [Emuma
pienemsana veidot pareizu sasaisti starp atbalsta
veidu un izvéléto uznémumu sadarbibas formu.
Sadarbibas modeli uz fransizes tipa uznémumu
bazes, kas ir izradijuSies visai pienemami un
noderigi dazadas nozarés, var bt lietderigi ari
piensaimnieciba.

Veidojot Latvijas lauku teritorijas piena
savaksanas, pirmapstrades vai parstrades
punktus uz piena kombinata pieskirtas fransizes
pamata, varétu veikt padzilinataku specializaciju,
taja pat laika paplasinot razoto produkcijas
sortimentu, aktivizét uznéméjdarbibu lauku
teritorijas un samazinat neparstradatu izejvielu
parvadasanu.
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Abstract. The main interference of competitive agricultural sector is not only small-scale farms, ageing
farmers, or unreasonable land management structure, but also very weakly developed cooperatives. The article
presents a new approach towards the operating principles of cooperatives in the context of globalisation.
Key words: cooperative, development, globalisation, profit.

BBeneHue

B CrpaTermm pas3BuTUA CENbCKOrO X03AMCTBa W
cena JInTBbl OTMEYAETCS, YTO OCHOBHbLIMU paKTopamu,
NpensaTCTBYOWNMN Pa3BUTUIO KOHKYPEHTOCNOCO6HOro
CeNIbCKOXO3MCTBEHHOINO  CeKTopa, SABASAITCA He
TONbKO  MefikMe  XO341CTBa, HepauuMoHaibHOCTb
CTPYKTYP 3€M/1enosib30BaHMS U TEHAEHUMS CTapeHus
tepmepoB (Zemes..., 2008), HO M HEAOCTAaTOUHO
pasBuTa Koonepauus.

B JlntBe 3apeructpupoBaHo okono 400
KOoOMnepaTMBOB, OAHAKO peasibHO @YHKLUWOHMPYET
TONbKO OKOMO 50 npou. M3 HuUX. OCHOBHbIE TUMbI
KOOMepaTMBOB NMoKasaHbl Ha puUC.

KoonepaTtunebl HebosblUME, XOTH YNCIO UX YSIEHOB
nocrteneHHo ysennumeaetcs. B 2007 r. koonepaTusbl
[0 5 uneHos coctaBnsnv 44 npou. oT obwero wmx
yucna, 65 koonepatusos (0T 6 Ao 20 uneHos) - 32,5
npou., 25 koonepatmeoB (oT 21 go 100 uneHoB) -
12,5 npou. n Tonbko B 15 koonepatusax (12,5 npou.)
ymncno yneHos 6b110 oT 101 go 500 (Kuliesis, 2008).

PaszBne KoonepaTMBOB SABMSIETCA OAHOW W3
OCHOBHbIX NpobneM, pelueHne KoTopon cnocobcTeyeT
YKPEeniaeHuto Mo3nuMi  MenKux npousBoauTenein
CeNbCKOXO035MNCTBEHHON MPOAYKLINN.

KoonepaTtuebl co3gatoT ycnoBus  depmepam
BblpalmsaTh 6osblue NPoAyKTOB, HO eC/I MPOAYKTOB
Ha PpblHKE MHOr0, OHM CTaHOBATCS JeleBne, a

rocyfapcTBeHHast  MOAAEpXKa  npefocTaBnsieTcs
He CTOMbKO KoomnepaTuBaM W depMepaM, CKOJIbKO
noTpebuTensam nx NpoayKTOB.

KpomeknaccmyeckmxkoonepaTmBoB,3eMeaesblbl
W XWUTENW cena ucnosnb3ytoT 6onee npoctbie hoOpMbI
Koornepauuu, 3a4acTylo He cosfaBas 06X
npeanpusiTUin: ob6beAWHEeHUsT MO  WUCMONb30BaHUIO
TexHUKW (accoumaumm nonb3oBaTenet ApeHaxHbIX
CUCTEM, MOMOLLb cocefa CoCceny, MalUMHHbIE KPYXKHM
W Mp.), X035ACTBa, cO34aBaeMble NPy KOHCONMAaaLmm
3eMeribHbIX y4YacTKOB, AepeBeHCKne ObLWuHbI 1 ap.

B  ycnoBuax rnobanusaumm  KOOMepaTuBbl
[OMKHbI  6bITb  KOHKYPEHTOCMNOCO6HbIMK, MO3TOMY
HacTano BpeMsi NepecMoTPeTb U MEHSTb HEKOTOpble
Knaccuyeckme MNpuHUMMbl KOOMepaTUBOB: MPUHLMM
HenpubbINBHOCTU, MPUHLIMM AEMOKPATUN YNIpaB/IeHNs,
NMPUHLMM OTKPbLITOFO YNEHCTBA, T. K. MPUMEHeHue
3TUX MPUHUKUNOB 6bI0 BbI3BAHO MOTPEBHOCTLIO
OOCTUMXKEHUS HE SKOHOMUYECKMX, a coLManbHbIX (Kak
6b1710 B NPOLLSIOM BEKe) Lenen.

3aHnMatoLWmMMCS CeNbCKUM X035IMCTBOM CybbekTaM

NOCTOAHHO HE XBaTaeT CpeaCTB Ha co3daHue
KoonepatmMBoB W pa3Butne UX AEATENIbHOCTU,
no3ToOMy rocygapcrteo NMPUHUMAET KOHKPETHbIE

Mepbl MOAAEPXKM: B MOC/EAHWE rofbl BblAeNAETCs
HeMano CpeacTB, MOCTOSIHHO COBEPLUEHCTBYIOTCS
NpaBoOBble aKTbl, PErnaMeHTUpYIoLLME AEATENbHOCTb

3TO BbIFOAHO noTpebutenaMm. VIMEHHO MO3TOMY KoOnepaTuBOB.

| [ [ |

TIpe me T4E TR TEEL:
TTp & OTTDEEENT 4T TTBCEF(E ELHT P 20 Bl L EH OE TIoTp efETe TBCEECE He o .-x. Ha
Business LDele gaticm qf Trterest s Lon €vs agriculhral
B RIDATIF B4 BILEE . -X.
iruf:a:{c-:-.me Hepepaﬁamn.ammte Toprozae Trads l'jpea:-:u:'raxnm:mte TIp 0BT EL
Firamyrial Frocces ing FCIDFTH Sewd ce Ao duction
Puc. 1. Tunbl koonepaTtusoB B JIutse
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Llenm paHHOW pa6oTbl -  MNPeanoXuTb
MOAEPHM3aALMI0O  HEKOTOPbIX  MPUHLMMNOB  BHOBb
CO3aBaeMbIX N AENCTBYOLLMNX CENbCKOXO35MCTBEHHbIX
KOoOMnepaTMBOB B YCNOBUAX rnobanunsaumm.

Metoauka. B npouecce ponronetHmx (1991-
2008 r.) wuvccnegoBaHW  MPOBOAMICS  OMPOC
skcnepTtoB (depmMepoB U pykoBoAUTENeh BcCex
TMNoB KoonepaTtuBoB) B [aHuu, Monnangum, CLUA,
Nutee, Monbwe, YkpauHe, Leeunn. B pabote 6bina
MCMNONb30BaHa HayyHasa nMTepaTypa, NpaBoOBble aKThl,
CTaTUCTUYEeCKMe pAaHHble. [lpyMeHsIMcb  MeToAbl
aHanusa, aHanoruu, 10rM4yecKoro CpaBHeHMs.

PasButue koonepaTtuBoB
Pa3BUTUIO CENbCKOXO3AMCTBEHHbIX KOOMEPaTMBOB

yAensieTcs 40BOIbHO 60/1bLLIOE BHUMaHMEe BO BCEM MUpe

(Bublys, 1947, Cobia, 1989, Marvin, 1994, Sapiro,

1993, lopboHoc, 2003, 3iHoBuyk, 2001, YasiHoB,

1919irkt.). B2001 r. l'eHepanbHoit Accambneein OOH

6blna NpuHSATa pe3osiouns, B KOTOPOW rocyaapcrsa
cTtpaHbl EC npu3biBatoTca co3paBaTtb 6naronpusaTHble

YyCNoBUS ANS pasBUTUS KOOMepaTMBOB, TaK Kak

depmepbl, CeNbCKOX03AMCTBEHHbIE obuiecTBa,

npuUHMMas yyactve B AeATeNbHOCTM KOOMnepaTUBOB,

MOryT paclwmnpuTb NPOM3BOACTBO M, TakMM o6pasom,

Ha cene He TOJIbKO COXPaHSEeTCS CYLIEeCTBYHOLWMNE, HO

M CO34al0TCs HOBble paboune MecTa.

Ons BbISIBNEHUS CyTU KoomnepaTuBa HeobxoamMMo
yuuTbiBaTb [ABe CTOpOHbl Meganu (Baltramijunas,
1938; Fauquet, 1938; Ramanauskas, 2007;
TyraH-bapaHoBckuii, 1989; YaaHos, 1919 n ap.):

— (QepmMepckue KoonepaTMBbl KakK couunanbHoe
SIBNIeHMe, KOTOPOe CTPEMUTCSH K CHUXEHWUIO
6e3paboTumupbl, MOBbILWWEHUNIO obpazoBaHus
depmMepoB, HaBbIKOB, MOBbILLIEHUS YPOBHS XU3HU
W Tak panee;

— KooMepaTuMBbl KakK OpraHvM3aLMOHHO-NpaBoBas
dopMa nNpeanpuATUS C SKOHOMUYECKUMU LIENSMU
M NOYTW HE peLlaroLwnii coumanbHbIX nNpobnem.

PazBuTHne KoonepaT1MBoB B pa3nYHbIX
NCTOPUYECKMX aTanax MOXeT 6bITb
NpoVIICTPUPOBaHa B BMAe AnarpaMmmbl (puc. 2).

Korga co3zaBanucb nepBble  KOOMepaTuBbl,
MX CcouManbHble U 3KOHOMMYECKME Uenu no4ytu
coBnaganu. 3a4yacTyld AOMWHMPOBANM couMasbHble
uenu, a AoNIrOCpPOYHbIE SKOHOMMYecKMe Lenn 6biim
TONIbKO CPeACTBOM pelleHust coumanbHbix npobnem,
M nuwb nosgHee B 6opbbe C KanuMTanUCTUYECKUMMU
npeanpusTUsSM  3KOHOMWYECKMEe  Uenu  Havanu
npuobpetatb Bce 6onee BaxHyw ponb. KcraTw,
M cenvac ewe ecTb Hemano nwaen (U paxe
YUYE€HbIX), B YbEM CO3HaHWW YKOPEHWSI0Cb MOHSATME
0 KoomnepaTMBax, KaK MaleHbKUX, MEeCTHbIX
npeanpusaTusax, 0bbeanHAWMX CeNbCKUX hepMepoB
ANS pelleHnsl B OCHOBHOM CoLManbHbIX Npobnem.

Tak B. 3iHoBuyk (2009) cuuTaer, uTO
YHUKaNbHOCTb KoomepaTuBa COCTOMT B TOM, 4TO
OH OpWEHTUPOBaAH He Ha rosy4yeHue npubbiav, a
Ha Kak MOXHO 6ofiee MonHOE YAOBNETBOPEHUe
noTpebHocTeMn CBOMX UYNEeHoB, ABNSAOLLNXCS
OONHOBPEMEHHO W K/MEHTaMU U COB6CTBEHHWMKaMu
cBoero npeanpuaTtus. Mo cyTu, KoonepatuBbl — 3TO
BbICOKOOpraHu3oBaHHas ¢opma B3aumoriomowyu. Nx
MOXHO paccMaTpuBaTb B KayeCcTBE BCMOMOraTesibHbIX
nUnu 06CNy>XmBaoLWMX CTPYKTYP MO OTHOLLUEHUIO K TEM
3KOHOMMUYECKUM LIeNsIM, KOTOpble CTaBAT nepen cobom
yneHbl koonepaTusa. CnenoBaTenbHO, onpeaeneHne
KoonepatMBa [AO/HKHO OAHOBPEMEHHO pELUTb TpuU
OCHOBHble 3ajauyn: MOAYEPKHYTb aACCOUMATUBHO-
KOpropaTMBHbIN XapakTep 06pa3oBaHWsi, BblAENUTb
YHWUKanbHble 4epTbl KOOMepaTMBHOW oOpraHusaumm,
OTANYUTL  KooMepaTuBbl  OT  APYrMX  TUMOB
npeanpusTUn, YTO KOHUEeNTyasnbHO UAeHTUdUUMpyeT
ero Kak YHWKanbHYy 3KOHOMUYECKYI0 OpraHu3aumio.
3TO paeT OCHOBaHMe yTBepXaaTb, YTO KoonepaTuBs
dYHKUMOHMPYET Ha HenpubbiNbHOW OCHOBe, T. €.
He paau rosay4yeHus npubbiiv, AN 06CnyXunBaHus
CBOMX UYNIEHOB, pacnpenensis 3KOHOMUIO CPeacTB U
Apyrue noxoabl (KoTopble B 06bl4HbIX NPeAnpUsTUaX

Koonepatyssl

HUctopuueckue stanst

|

DKOHOMHYECKHE LIEIH

ColnManbHble LENN

|

Hauano xanutanusma —> Toprosus, [PEJOCTABIICHUE

(uHAHCHI + uHbopMaIUK
PasButelit kanuranuzm =~ —> IlepepaboTka + CouuanbHble

TPOJYKTOB JBIOTHI, OBITOBBIE YCIYTH
Hauvano rmo6anu3anun > Juepcudukarus, + VnoBieTBOpEHHE

paciupeHue JesTebHOCTH KYJBTYPHBIX

notpebHOCTeH

Pacumpennas > ATponpOMBIIIICHHAS
robanu3anms MHTEeTPALHUs + Pemerue

OOIIMHHBIX TPOOIEM

Puc. 2. N3aMeHeHne SKOHOMUYECKUX U COLMalibHbIX Lie/iIe KoonepaTuBoB B
pasfinuHble UCTOPUYECKMUE 3Tanbl
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npuHuUMaT ¢dopMy npubbian) MpPoONOpLUNOHANBHO
y4yacTUIO UYSIEHOB B XO3SMWCTBEHHOW [AesATEeNbHOCTU
npeanpmsatua. TpeboBaHMe NPOMNOPLMOHANBLHOCTM
pacnpocTpaHseTcs U Ha o6s3aTenbCcTBa  YJIEHOB
KoornepaTtmBa OTHOCUTENBbHO purHaHCMpoBaHMs
CBOElM  opraHuMsauuu,  KOMMeHcauunm  ybbITKOB,
pacnpeneneHns pucka v T. 4.

OpHako B 3noxy rnobanusaumm Bce 6onee
aKTyaslbHON CTaHOBUTCS KOHKYPEHLMS NpeanpusiTuii.
BbIBWWIA  BHYTPM CTpaHbl PbIHOK paclMpsieTcs
(NpoAyKTbl BbIXOASAT 3a rpaHuubl He Tonbko EC,
HO W ApYyrux CTpaH), AENCTBYeT PbIHOK KPYMHbIX
nepepabaTtbiBalOWNX W  TOProBblX KOpropauui,
0cobyto ONacTHOCTb ANA NpeAnpUaTUin NpeacTaBnsieT
nocTynarmollas Ha PpbIHOK JelleBas MNpoAyKUUS Wu3
cTpaH BoctouHon EBponbi...

HecoMHEHHO B TaKuMX YCNOBUSX KOOMepaTuBbl
AO/KHbI 6bITb OYeHb CUJIbHBIMU U 3KOHOMMUYECKMU
KOHKYPEHTOCNOCOOHbIMN. 03TOMY B AeATeNbHOCTU
KoornepaTMBOB Hayanu npeobnagaTb He coumarnbHble,
a JKOHOMMYeckue coobpaxeHus. WHTepecHo, 4To
Ha3Ha4yeHne KoonepaTMBOB MO-PasHOMY OLLEeHMBAKOT
Monoable n cTapble depmepsbl. LBeackune ydyeHble
(Hakelius, 1996) npoBenn wuccnefoBaHue MU
YyCTaHOBUAN, 4YTO Mosioable depMepbl KOOMnepaTuBbl
paccMaTpuBalT Kak CpeAcTBO A1 COBMECTHOro
peleHns aKoOHoOMUYecknx npobneM, a He kak obpas
XU3HU. [na noxunbix xxe depMepoB KoonepaTuBbl —
cnocob conmaapHoOCTU C TakMMu xe dhepMepamun ans
pelleHns ckopee couManbHbIX, @ He 3KOHOMUYECKNX
npobnem.

B HacTosilee BpeMmsi co3haBas KoonepaTtus,
depmepbl NO HaLLEMY MHEHMIO AOKHbI UCMOMb30BaTb
OAVH W3 BaXXHEWWWX MNPUHLMMOB 3KOHOMUKM -

apdekT KpynHoMmacwTabHoro Nnpou3BOACTBa,
T. K. 06beANHUBLUNCL, OHM CMOrYyT AWCMOHMPOBATb
6onbwnm KOJINYeCTBOM npoayKumnm n
MO3TOMY 3aHATb [OCTOMHOE MeCTO Ha PpblHKe
M  CTaTb  KOHKYPEHTOCMOCO6HbIMMU (Gargasas,
2009).

OCHOBHblE MPUHLUMMbI KOONEPaTUBOB OT/IMYAOTCA
OTAPYrUX NPEeANPUSTUIA KONNIEKTUBHOM AEATENBbHOCTU.
Takue NpuMHUMNbI, Kak 06s3aTeNlbHOe y4YacTue YieHoB
B [JAesiTeNlbHOCTM KoonepaTtmBa (MMeTb 060poT),
A06pOBOLHOCTL, BbLIGOP OpPraHoOB YyMnpasieHUs u
X OT3bIB, AeMOKpaTusi KOHTpons (OAMH uYneH -
OAMH TrOJI0C), HeCTpeMseHMe noay4nTb npubbiib,
orpaHuMyeHne [0XO0A40B OT MHBECTULUMIA, XapaKTepHbl
TONbKO ANS KOOMNepaTUBOB.

OaHako Aaneko He BCe KacCuyeckne npuHUMMbI
LuenecoobpasHo cobntogatb B nepuog rnobanusauum,
T. K. C/lenoe npuMMeHeHne MxX MOXET MpensaTcTBOBaTb
BHEPEHNIO N PasBUTUIO HOBbIX POPM OpraHusauui
npeanpuvHuMaTenscTBa. [yMaeTcsi, Hactano BpeMsi
MOAEepHU3MpoBaTb HeKkoTopble y3aKOHEHHble
NpUHUMAbI:

—  ApUHUMN  HernpubblibHOCTH (HEKOMMeEpPYECKUiA
npuUHUMN) B YC/NOBMSX  pblHKa  MellaeT
KoonepaTMBaM HaxXOAUTb HAAEXHbIX NapTHEPOB,
0bbeanHATbCSA B accoumaumm v T. 4. [oatomy
yXe cenyac 6ONbWMHCTBO  KOOMNepaTuBOB
MUpa OPUEHTUPYIOTCA Ha Npubbiib U co3patoT
pasnun4yHble doHabI, oTAeNbHble yneHsbl
KoonepaTuBOB npemupyroTcs, HEKOTOpbIM
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npefoCcTaBSOTCSA coumanbHble NbroThl,

amddepeHUnpyeTcs BeNnMUYMHa nNas u T. 4.;

— [puHUMN  AeMokpatuu yrpasseHus. OH 6bin
JIOFMYHBIM B KOOMepaTMBax, OCHOBHOW Lesblo
KOTOpbIX 6bI10 peleHne coumarnbHbiX nNpobnem
ero uneHoB. Ecnu uenbto koonepaTnBa ABASETCS
pasBuTue X035MCTBEHHOWN AeaTenbHOCTH
CBOMX unieHoB, 6osbluee 4YMCo ronocoB (Kak
n 6onbwasa 4acTb AO0XOAO0B) AOJ/MKHbI WMMETb
Te, KOTOpble WMeKT 60nbWwKiA TOBapoobopoT
Cc KkoonepatueBoM. Kpome ToOro, cobntoaeHune
NpUHLMNaAeMOKPaTUM yNpaBieHUs HEBO3MOXHO,
ecnm oTAesNbHble KoonepaTuBbl XOTAT
0b6beanHsATbCA B 60/1ee KpynHble opraHusauunu,
KOOpPANHMpPOBaTb CBOIO  AesTeNlbHOCTb  C
NpeanpuaTUSMU APYron opuanveckon ¢GopmMbl.
Mpn MoaepHM3aLMM NpuUHUMNAE YyNpaBleHus B
60/blWIMX OpraHn3aumsax OCHOBHble npobnembl
pelakwTcs He BCeMM YNieHaMu KoonepaTuBa,
a npeacTaBUTENAMY, AenernpoBaHHbIMU
AN ydactusa Ha Bblbopax, ANs  KOHTpons
aAMUHWUCTpaUMK u np.;

— [pUHUMI OTKPbLITOrO Y/eHCTBa. B HekoTopbiX
KoonepatMBax BBOAMTCS OrpaHuWYeHue u4ucna
yneHoB (Stefanson, 1995). B koonepaTtus
NPUHMMAETCA  CTO/IbKO  YJIEHOB,  CKOJIbKO
Tpebyetca pana obecnevyeHnss HeobxoaMMOro
(pvHaHCMpoBaHWUS MpeanpusaTUS U KaKyk 4acTb
pblHKa MMeeT KoonepaTuB. TakvMe KoornepaTuBsbl
popMMpylOT KanuTan, NpeaocTaBNsAs 4neHam
npaso npuobpectu aKuuu. CrommocTb
akuMin  nponopuMoHanbHa 06beMy  Cbipbs,
[OCTaB/ISIEMOro KOOMNepaTUBY €ro YleHOM: ofHa
akuuMs [aeT npaBo MNOCTaBAATb OAMH MPOAYKT
(eanHuuy cbipbs). Taknum 06pa3oM, BbIKYNUBLUWIA
akuumn,  aBnsietcs  bonee  OTBETCTBEHHbIM
3a [JeATenbHOCTb KoonepaTtmBa u obecnedyeH
pPbIHKOM AN peanu3aumMm  Npou3BEAEHHOro
npoaykTa.

B HacTofillee BpeMs KoonepaTuBbl
paccMaTpMBaTb KaK 4acTb CUCTEMbl, B KOTOPYIO
BXOASAT  u4neHbl M paboTHMKM  KoomepaTuBa,
KNMeHTbl (3aKkynwukn, nepepaboTynkn, TOProBubl),
nocTaBLUMKK, 06LWMHA, pernoH u ctpaHa. Ans Toro,
4TObbl  OCTaBaTbCSH  MOJSIHOLEHHbLIM  YYACTHWUKOM
CUCTEMbl, KOOMepaTuB, AENCTBYIOWMIA B OKPYXEHUN
Gupm apyrov opmanyeckon dopmbl, 0693aH 3aHATb
nopobawlee Mecto Ha pbiHKe. ToNbKO Takow
KoonepatMB B ycCnoBusix rnobanusaumn 6yaet
KOHKYPEHTOCMOCOBHbIM U CMOXET YZAOBNETBOPSTb
notpebHoCTN cBOMX YneHoB. OAHAKO COMHUTENbHbIM
N AWCKYCCUMOHHBbIM (XOTS M 3aMaH4yMBbIM) ABASETCS
xenaHve co3faTb KpyMHble 060cobneHHble
KoonepaTtuBbl, cdepa AEATENbHOCTUM  KOTOPbIX
TpebyeTt 60onbLnX MHBECTULUN, BbICOKOIO
YPOBHSI TEXHONOMMn, pa3BUTOA CETU PbIHOYHbIX
obpasoBaHuin, MHOXeCTBa CneumannucToB BbICOKOM
KBanudbukaumm u T. 4.

B nocneaHee BpeMs XUTENN NNTOBCKUX AepeBEHb
W MOCENKOB aKTMBHO CO3[atl0T CesibCKUE OBLMHBI
(aHrn. rural community), uenb KOTOpbIX 06beANHUTL
XKUBYLLUMX, paboTatoLwmnx, BbIXOALEBU3TEXMECTUNPOCTO
UMELWNX KaKMe-TO UHTepechbl B AAHHOW MEeCTHOCTU
NVL, 4115 peLleHns pasnuyHbixX npobnem. O6beamHas

cnenyet
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couManbHy0 M SKOHOMUYECKYHO MOINTUKY, CeNbCKUe
O6WMHbI  COAEWCTBYIOT  PasBUTUIO  FpaKAaHCKOW
AKTUBHOCTM CBOMX 4nieHOB. QDOpMbl AesTeNbHOCTU
O6LWMH pa3fIMyHbl: OpraHn3aunoHHble (rpaxaaHckue
rpynnbl, Trpynmnbl WHTEPECOB), WHAUBWUAYaSbHblE
(yyacTve B npoeKkTax M mporpammax, rosocoBaHue),
MOWCKM M pacnpocTpaHeHne uHdbopMauum (paboTa
C [AOKyMeHTaMu, ux 0630p, y4yacTve B MUTUHrax,
KoHdepeHUUuax, nedaTn n ap.).

BbiBOAbI
1. TMpouecc koonepauun B JINTBe A0 CUX nNop
nporekaet MeANeHHo. 3aperncrpMpoBaHo

6onee 400 koonepaTMBOB, OAHAKO [AENCTBYET
TOJIbKO OKOJI0 MOJIOBUHbI U3 HUX. BONbLIMHCTBO
KoonepaTMBOB  MeslkMe,  XOTS  UYMCNOo  UX

uneHoB n ToBapoo6opoT NMocTeneHHo
yBENUYMBAIOTCS.

2. KoonepaTvBbl co3palT ycnoBus depMepam
BblpawmBat  6onble  npoaykToB.  Ecnu

NPOAYKTOB Ha pblHKe O6yAeT MHOro, oHw 6yayT
JelleBne, a 3TO BbIFOAHO B MNepBYl oyepenb
notpebutensm. VMIMEHHO MO3TOMY MO CYLLECTBY
rocyAapCcTBeHHas noadep>xka npenocrabnseTcs
He CTONbKO KoonepatMBaMm U  depMmepam,
CKOJIbKO MOTpebuTensMm CenbCKOXO35MCTBEHHbIX
NpOAYKTOB.

3. Kpowme KNaccuyecknx KoonepaTMBoOB,
3emnefenblbl U XXUTENN cena ncnonb3ytoT 6onee
npoctele (OpMblI KooOMepauum, 3a4acTylo He
cospaBas obwux npeanpusaTUin: obbeanHeHus
no WCMNOAb30BaHMID TexHWkM (accoumaumm
nonb3oBaTenen ApeHaXHbIX CUCTEM, MOMOLLb
cocefa cocefy, MalWHHbIE KPYXKM U Mp.),
X038MCTBa, CO3[aBaeMble MNpu KOHCOMMAALUU
3eMefibHbIX Y4YaCTKOB, [JAepeBeHCKMe Ob6LWMHbI
M ap. O dopMbl  KOoMepauumm  OYeHb
nepcrneKkTUBHbI, nosToMy  noaaepxka nx
0Ccob6eHHO 3P eKTUBHA.

4. B HacTosiwee BpeMsi depMepbl C MNOMOLLbIO
KooMnepaTMBOB  CTpPeMATCs K cobntofeHuto
OLHOM0 M3 BaXXHEWLMX NPUHLUMOB SKOHOMUKK —
npuvHUMNa KpynHoMacwTabHOro npov3BOACTBA.
Moatomy rnaBHas MOTMBaUMUS cosfaaHus
KOOMepaTMBOB — AOCTUMXKEHME HEe CcouManbHbIX
(kak 6b110 B NPOLLIIOM BEKE), @ SKOHOMUYECKUX
uenewn.

5. B ycnosBuax rnobanusaumm  KOonepaTuBbl
LODKHbI 6bITh KOHKYPEHTOCMOCOOHBbIMU, MO3TOMY
Heob6XoANMMO MEHSTb HeKOTOpble Kaccuyeckue
MPUHUMNbI: MPUHLWM HENPUBLIABHOCTU, MPUHLMN
LEeMOKpaTuM ynpaBsfieHns, MPUHLMMN OTKPbITOro
YneHcTBa.

6. Hawnbonee adpdekTMBHbI U  NEpPCneKTUBHbI
KPYMNHble KOHKYPEHTOCNOCObHble npeanpusaTus,
nosaTomy rocynapCTBeHHOWM cTpaTerunen
pa3BUTUSA KOOMEepPaTMBOB A0/IKHA ObITb NONNTUKA
noaaAepXKkn  obbeAMHEHHbIM  KoonepaTvBaM
M MX accoumaumsaMm, Ha  ocCyllecTBfieHue
60MbLWKX NPOEKTOB.
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Abstract. The present research includes an analysis on the versions of definitions of the taxation policy, which
can be found in the theory of economy; however the analysis is done with a critical approach. Theoretical
study of the taxation policy permitted the authors to develop their own content of a taxation policy comprising
strategic goals, tactical tasks, taxation system and tools.

The formation of a taxation policy is based on the understanding of the impact of taxes upon the processes
of economy development on the macroeconomic level in compliance with the four functions of taxation:
fiscal, stabilising, regulating, and integrating. The regulating function has received quite an attention by the
state officials and economists-theory experts at the end of the 19" and at the beginning of the 21st century.
The integrating function has actually appeared at the end of last century and it is not reflected in theoretical
studies to a sufficiently wide extent. The research has focused a special attention on the regulating function of
taxes and analysis of the utilisation results. The research carried out by the authors may serve as a theoretical
basis for the development of Latvian taxation policy for the coming years.

The aim of the present article is to perform theoretical analysis of the taxation policy and to develop the
system of elements forming this concept as well as to develop the theoretical justification for the development

of a taxation policy in Latvia within the current phase of the economic development cycle.

Key words: tax, tax policy, tax system, budget.

Introduction

The topicality of the subject is determined by
the following aspects:

— rapid decrease of the tax revenue as the
economy enters the phase of recession;

— non-existence of the national taxation policy and
the chaotic manipulations in the area of taxes
which are not justified on scientific grounds by
the government;

— insufficient theoretical research of the taxation
policy leading to inadequate application of this
concept in practice.

The aim of the article is to perform a theoretical
analysis of the taxation policy and to develop the
system of elements forming the content of this
concept as well as to develop a theoretical basis for
establishing a taxation policy in Latvia within the
current phase of economic development.

For the purpose of achieving the set aim it is
necessary to carry out the following tasks:

— to study the concept of a taxation policy in the
theory of economy;

— to develop a set of elements of a taxation
policy;

— to analyse the causes for changes in a taxation
policy in the Western countries during the
second half of the 20™" century.

A taxation policy presents one of the most
topical current economic problems. This problem is
aggravated even more by the negative consequences
of the cyclic development of the global economy.
Integration of national economies and global
competition for attraction of investments present
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another factor of equal importance affecting a

taxation policy. Increase of tax burden causes “run-

away” of investments, narrowing of the taxation
base, and decrease of budget revenues. Thus,

a scientifically justified national taxation policy

presents one of the most important factors in the

competition for attracting investments.
Tasks of a taxation policy may conditionally be
split in three groups:

1) fiscal - mobilisation of financial resources within
budgets of all levels for the purpose of providing
the required resources for the fulfilment of the
state functions;

2) economic or regulating —to promote the national
economic development, to ensure even and
stable development of economy along the whole
economy cycle, to encourage development of
international economic relations and solution of
social problems;

3) controlling — to ensure control
operations of economy subjects.

The monographic research method has been
applied in the development of the present study.
The study object: taxation policy.

of business

Results and discussion

Within the current phase of the economic
development of Latvia creation of beneficial
pre-conditions for promoting activity of business
and financial operations of the economy subjects,
encouragement of the economic growth by
achieving the optimum balance between personal
and public interests, i.e. achieving the optimum
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