


























































































































































































































































































































































































Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 52 
Jelgava, LLU ESAF, 9-10 May 2019, pp. 188-193 

DOI: 10.22616/ESRD.2019.121 

 190 

The consciousness of human labour was recently created, because earlier humanity treated it as 

an element of survival (Orczyk, 2004: (15-16)). Thanks to economic benefits, work has improved 

the quality of life (Sobczak, 2016: (60 and further)). 

Job counseling as a tool for social inclusion (empirical research)  

According to the survey, 177 persons surveyed (50.6 %) benefited from the job counselling at 

the Municipal Labour Office in Plock. 

There was No statistically significant relationship between the use of the job counseling and the 

gender of the respondents, λ(1)=0.01, p>0.05 education, λ(2)=0.10, p>0.05, or age, λ(1)=0.31, 

p>0.05. However, a statistically significant relationship was obtained between the use of the job 

counseling and the length of the registration period in the labour office, λ(1)=4.16, p<0.05. 

 
Source: Author’s study based on surveys 

Fig. 1. Using career counseling depending on the length of the registration period at the 
Municipal Labour Office in Plock 

Among persons who were registered for at least 3 months, there were more respondents who 

used the job counseling (Figure 1). 

Table 1 presents the frequency distribution for the indicated benefits of the job counseling. 

Table 1 

Indicated benefits of job counseling 

 

Advantages n  % 

choosing or changing a profession 143 40.9 

planning a career 87 24.9 

completing professional qualifications 152 43.4 

defining your professional competences 133 38.0 

planning professional development 79 22.6 

n – number of respondents; % - the percentage of the group 
Source: Author’s study based on surveys 

Most often the benefit indicated by the survey was the choice or change of the profession (about 

41 % of respondents' answers) and the completion of professional qualifications (slightly over 43 % 

of responses). 
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Table 2 presents the values of the likelihood ratio, by means of which the dependencies between 

the number of respondents, education, age and period of registration in the Municipal Labour Office 

in Plock were analysed, and the indicated benefits and the values of the strength of the Cramer's V 

measure. 

Table 2 

Analysis of the relationship between the gender of the respondents, age, 
education, registration period in the Municipal Labour Office in Plock, and the 

benefits indicated 

 Advantages λλλλ df p V 

Gender 

choosing or changing a profession 0.66 1 0.415 0.04 

planning a career 
4.98 1 0.026 0.12 

completing professional qualifications 1.46 1 0.227 0.07 

defining your professional competences 0.04 1 0.847 0.01 

planning professional development 0.14 1 0.705 0.02 

Education 

choosing or changing a profession 8.56 2 0.014 0.16 

planning a career 5.85 2 0.054 0.13 

completing professional qualifications 1.12 2 0.572 0.06 

defining your professional competences 0.24 2 0.885 0.03 

planning professional development 0.21 2 0.902 0.02 

Age 

choosing or changing a profession 0.01 1 0.949 0.00 

planning a career 0.24 1 0.623 0.03 

completing professional qualifications 0.31 1 0.575 0.03 

defining your professional competences 2.55 1 0.110 0.09 

planning professional development 0.06 1 0.814 0.01 

Registration 
period 

choosing or changing a profession 0.05 1 0.829 0.01 

planning a career 0.01 1 0.928 0.00 

completing professional qualifications 0.42 1 0.519 0.04 

defining your professional competences 0.05 1 0.826 0.01 

planning professional development 2.57 1 0.109 0.09 

λ - value of the likelihood ratio; df - the number of degrees of freedom; p - statistical significance;  
V - the value of Cramer's V measure  
Source: Author’s study based on surveys 

A statistically significant relationship between gender and career planning was obtained. This 

benefit was more often indicated by men (Figure 2). 
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Source: Author’s study based on surveys 

Fig. 2. Indicated career planning in a group of women and in a group of men 

Conclusions, proposals, recommendations 

The job counseling is an important element in helping the unemployed find employment. The 

unemployed do use the job counseling. 

The research shows that between the use of the job counseling and the length of the registration 

period in the labour office there is a statistically significant relationship(λ(1)=4.16, p<0.05). Among 

people who were registered for at least 3 months there were more people who used the job 

counseling. 

The most frequently mentioned were the benefits of using the job counseling, i.e. the choice or 

change of the profession (about 41 % of respondents' answers) and the completion of professional 

qualifications (slightly more than 43 % of responses). 

In addition, a statistically significant relationship was found between gender and the job 

counseling (λ(1)=4.98, p<0.05). Men declared this answer more often. 
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CONCENTRATION PROCESSES IN THE MEAT SECTOR IN POLAND 
122 

Elzbieta Jadwiga Szymanska1, economist/ PhD, Associate Professor 
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Abstract. The aim of the analysis was to identify the concentration processes in the meat sector in Poland in the 

years 2015-2018. The main source of information was the Thomson Reuters base, which was the source of data 

on the mergers and acquisitions in the meat sector in Poland. The study also made use of some press interviews 

with the experts in the meat industry and data storage statistics. The analysis show that structure of operators 

in the meat market in Poland is very fragmented. The small scale of production limits the competitiveness of 

operators in the country and abroad. In this situation, concentration processes take place on the market. They 

take different forms and types. In particular, the share of large foreign companies with a global scale of operations 

increases. Foreign capital is attracted by relatively low production costs, high quality meat and sTable markets. 

The entry of foreign companies on the Polish market was countered by the concentration of domestic enterprises. 

In the future concentration processes in the meat industry should have a greater coverage of supply chains. All 

in all, the global measure of the market efficiency, as well as the competitiveness, will be the functioning of the 

entire supply chain rather than individual elements. 

Key words: meat sector, concentration processes, merger, acquisition, Poland.  

JEL code: L14, P13, Q13.  

Introduction 

Production and processing of meat is the largest sector of Polish food economy. In 2017, the 

production of livestock for slaughter amounted to 6857 thou. tons and accounted for 28.4 % of global 

agricultural production and 35.4 % of commodity production (Small..., 2018). Poland is a significant 

producer of meat in the European Union. In 2016, it was the largest producer of poultry, 4th pork 

producer and 7th beef producer. However, the meat sector is characterized by considerable 

fragmentation of pork producers and companies involved in livestock slaughter and meat processing. 

Based on the data of Polish CSO (GUS) and IAFE (IERiGZ) it is estimated that currently there are 

about 1250 companies operating in the meat processing industry. In this group 1100 plants are 

engaged in the processing of red meat, and there are 170 operators processing poultry meat. About 

40 % of the companies are small firms employing less than 9 employees (Rawa, 2017a). The small 

scale of production reduces the competitiveness of these operators in the country and abroad. In the 

last period, however, the meat market undergoes important changes. Production is in the process of 

concentration, which is manifested by the acquisition of Polish companies by foreign and domestic 

strategic, financial or industry investors. This is encouraged by the growing consumption of meat 

and a sTable economic situation in the country.  

The phenomenon of economic concentration is analysed from the market or company perspective. 

Market concentration determines the degree of dominance of one company in a given market. The 

essence of this kind of concentration is the increased share of products of a company or group in the 

relevant market. A relevant market means the market of goods, which, considering their intended 

use, price and features are regarded by the buyers as substitutes (Czerwonka, 2003). In this sense, 

the process of concentration can lead to a monopoly (Wawrzyniak, 2000, p.27) 

The aim of the concentrations between undertakings is to increase competitiveness of enterprises 

primarily through the increase of production scale and exploiting economies of scale (horizontal 

concentration) or by taking over other production downstream products: raw materials extraction, 
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processing activities, up to sales (vertical concentration). This results in the increased levels of 

concentration of production, property and capital.  

Concentrations between undertakings is a natural economic phenomenon, in principle non-

interfering with the competition in the market. As a result, operators have the opportunity to 

strengthen their market position, e.g. by increasing their market share or extending the offer to new 

markets. This kind of process can also have numerous positive effects on the functioning of the entire 

economy and on all consumers, e.g. due to the increased availability, innovation and variety of their 

products. It can also lead to the restructuring of loss-making business or respond to the competition 

from other companies with a high potential. The aim of the analysis was to identify the concentration 

processes in the meat sector in Poland in the years 2015-2018. 

Materials and methods 

The main source of information was the Thomson Reuters base, which was the source of data on 

the mergers and acquisitions in the meat sector in Poland in the years 2015-2018. The study also 

made use of some press interviews with the experts in the meat industry and data storage statistics. 

In addition, the author undertook the review of literature related to the concentration processes. On 

the basis the author correlated the forms and types of concentrations processes between 

undertakings, along with the reasons lying behind them and the effects. In addition, the paper 

analyses the most important transactions in the meat market in Poland. On the ground of the analysis 

a set of conclusions have been made. The presentation of the research results uses descriptive and 

tabular methods.  

Research results and discussion 

Concentrations between undertakings in the market can take many forms. The most important 

are (Mergers..., 2009): 

• a merger - a combination of at least two companies into one. It consists of one company being 

absorbed by another e.g. as a result of transfer of all assets of one company to another in return 

for shares which the acquiring company issues to the shareholders of the company being acquired 

or through the creation of a completely new company out of the combined companies. The 

combining entities then lose their current legal status and formally cease to exist;  

• the acquisition of control - one company obtaining the possibility to exercise decisive influence on 

economic activity of another, so far independent entity. Most often it occurs as a result of the 

takeover of majority share;  

• creation of a joint undertaking called a joint venture by two or more independent companies while 

maintaining the companies’ current capacities;  

• A business acquiring a part or entirety of the assets of another undertaking.  

Considering the potential impact on competition in the market the following types of concentration 

can be distinguished (Mergers..., 2009): 

• horizontal concentration - a transaction in which participate the operators already active in this 

industry. As a result, it may lead to the creation of an entity with significant market power or to 

the market activity of a few remaining undertakings which cease to compete and settle for the 

existing status quo;  

• vertical concentration - a transaction between undertakings operating at different levels of the 

product marketing (e.g. between a producer and a distributor). A potential threat to the 

competition in this situation may be hindering the competitors’ access to the products or services 
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offered by the undertaking participating in the concentration, operating at a lower or higher level 

of trade; 

• a conglomerate - a transaction in which there are neither horizontal nor vertical links between its 

participants. Their products or services are generally complementary to each other and purchased 

by consumers in view of similar use. A possible consequence of such a concentration may be the 

emergence of the so-called product tying, i.e. subordinating the purchase of one product to buying 

other products, as well as the possibility to offer several products at competitive prices.  

In the literature, there is also a concept of spatial concentration, that is concentration of 

production units and undertakings in a particular location. This may result from the need to locate 

the business near the stocks of raw materials, cooperate with other enterprises or to exploit special 

conditions of economic zones or technology parks (Haus, 2000, p. 67). 

Concentrations between undertakings entails the necessity to manage larger and larger 

organizations and concentration of power. The interconnectedness of operators contributes to the 

optimization of activities. It also leads to the reduction of unnecessary production factors, the 

companies’ specialization and focus on core competencies. In many cases, it is then possible to 

minimize costs, increase the scope of activity and economic strength, as well as to achieve synergy 

effects (Management..., 2004, p. 213-214). 

The reasons behind the mergers and acquisitions can be defined in terms of strategies and policies 

adopted by the acquiring company (Table 1). Frequently a decision to take this form of development 

is prompted by the need to increase the company’s position in the market and by the prospect of 

achieving a higher profit out of the combined businesses. One way to classify these guiding policies 

is to group them based on technical and operational criteria (here these reasons relate mainly to the 

increase of management efficiency and the effects of operational synergy, such as economies of 

scale), on market and marketing criteria (these reasons relate to the increased participation in the 

existing markets and entering new markets), on financial criteria (relating to the reduction of financial 

costs, tax benefits and the acquisition of surplus cash) and on managerial reasons (which relate to 

the growth of wages and strengthening of the executives’ prestige). The reasons for which combining 

transactions are made can be divided into economic or non-economic ones. Often, the companies 

conclude transactions in order to achieve a synergy by way of improving management efficiency, 

obtaining more efficient management and the use of additional growth potential. Increasing the 

management efficiency is most often the result of restructuring leading to cost savings. Mergers and 

acquisitions are also supposed to bring savings by eliminating overlapping areas and some job 

positions or to get rid of redundant assets and increase the revenue ( the scale of sales grows, the 

number of distribution channels increases) (Rozwadowska, 2012, p. 23).  

The reasons behind the mergers and acquisitions can also be divided into offensive and defensive 

ones. Offensive reasons are conducive to the acquisition of a large number of companies operating 

in different segments of the market in the shortest possible time. The purpose of this type of 

acquisition is to increase the selling markets and reduce production costs, while defensive reasons 

help the company defend its position against the increasing competition, protect its export markets, 

allow the transfer of technology and allow for bypassing trade barriers (Szczepankowski, 2000, 

p. 111).  
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Table 1 

Motives of mergers and acquisitions 

On the side of the acquiring entity On the side of the acquired entity 

Technical and operational themes: 
• increasing the efficiency of management, 
• obtaining more effective management, 
• restructuring, strengthening of control, 
• operational synergy. 

Strategic themes:  
• getting rid of unnecessary assets, 
• acquiring a business partner, 
• protection against hostile takeover, 
• improving the competitive position. 

Market and marketing themes: 
• increasing market share, 
• entering the new market, 
• developing the product range, securing the 

supply of raw materials, 
• ensuring effective distribution of own products, 
• eliminating competition, 
• diversification of business risk. 

Market and marketing themes: 
• securing the supply of raw materials, 
• ensuring effective distribution of own products, 
• access to the buyer's know-how, 
• using the strength of the parent brand. 

Financial themes: 
• reduction of financial costs, 
• tax benefits, 
• increasing creditworthiness, 
• reducing transaction costs, 
• increase in the value of shares on the capital 

market. 

Financial themes: 
• loss cover, 
• increasing the debt capacity, 
• raising capital for investments. 

Managerial themes: 
• increase in remuneration and prestige of the 

management, 
• increasing the freedom of action, 
• reducing the risk of management, 
• new management positions. 

Managerial themes: 
• the separation of the company may lead to the 

creation of new management positions, 
• managers may want to become independent. 

Source: author’s study based on Rozwadowska, 2012, s. 25; Ambukita, 2014, s. 719 

In some cases, an incentive for mergers and acquisitions can be a desire to obtain a more efficient 

management or to remove inefficient management. A frequently cited reason for mergers and 

acquisitions are the prospects of the post-merger increase of the company’s value, which is expected 

to result from the economies of scale, diversification of risk, strengthening of the market position 

etc. The reasons for consolidation are numerous (market and marketing ones, technical, operational, 

financial and those related to investment), whereby all of them are becoming more and more complex 

and variable as they depend on the area of  the undertaking’s operation and the extent to which the 

consolidations are conducted) (Szczepankowski, 2000, p. 110). 

In the meat industry the main causes of concentrations between undertakings are:  

• the difficulty to find successors who would like to operate in such a difficult environment as the 

meat market; 

• limited financial resources to bear the costs associated with further investments. Some companies 

are already heavily burdened with loans due to the financing of already completed investments in 

increasing the production volume and in new technologies. Their aim was to meet the demands 

of the market and the EU requirements;  

Polish trade situation, particularly an increased number of supermarkets and discount stores, and 

their growing impact. Increasingly strong price pressure forces the meat plants to strengthen their 

position in relation to these entities and the retailers whose share in the sales is still large. According 

to a recent survey by GfK, specialized meat and cold cuts stores, as well as traditional sales points, 

accounted for the sale of 53 % of meat and 47 % of cold cuts (Rawa, 2017b);  

• temporary increase in the raw material prices, the exchange rates and import of livestock, meat 

and meat products from other countries. The synergy effect achieved as a result of mergers and 

acquisitions and pertaining to the area of know-how, the offer, operational efficiency and the 

company image allows for limiting negative effects of these phenomena; 
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• livestock diseases such as avian influenza in poultry flocks, mad cow disease (BSE) in cattle and 

African swine fever (ASF) in herds of pigs. The ensuing restrictive policy of veterinary authorities 

currently puts many plants at risk of bankruptcy;  

• increasingly strong competition in the EU, which is the main market for the Polish meat.  

At present, some enterprises have higher production capacity than sales capacity, and some do 

not produce or sell as much as they should due to shortage of raw material. In this situation most 

companies, trying to adapt to new conditions, change the organization of work and reduce further 

investments.  

The merger process entails some specific problems that arise from the development of the 

company, prospecting certain benefits, which do not reflect reality, the lack of experience in 

managing a large company, the need to change the organizational culture of combined entities and 

the necessity to reduce employment. One of the key problems, however, is still the quality of the 

legal system in which businesses operate (Szymanska, 2018). 

The recent years have shown that the fastest concentration occurred in those undertakings that 

were engaged in livestock slaughtering and carcass cutting. This is a segment of relatively low 

margins, which makes it very sensitive to adverse changes in the market. In addition, particularly in 

the case of plants engaged in the slaughter of pigs and cutting of pig carcasses, this is a highly 

fragmented segment. Only additional activities of the small slaughterhouses allow these companies 

to remain on the market.  

Production of meat is characterized by a slower pace of concentration. In this respect it is the 

changes in the trade that play a decisive role. In connection with the emergence of large chain stores 

on the market, the most valued are these meat plants which are able to meet the demands of the 

retailer in terms of quality and quantity of the meat products. This situation has a particular impact 

on the operation of medium-sized companies which in order to stay on the market must increase the 

scale of production or seek a niche market for their products.  

The increasingly visible trend in the meat market is also vertical integration, which means building 

up the entire production chain, from feed and livestock production through slaughtering, processing 

and, to some extent, trade e.g. in the company’s own warehouses. Such processes are particularly 

advanced in the poultry sector.  

The most common forms of concentration are mergers and acquisitions. In 2017 the Chinese 

holding WH Group took over all Poland-based plants belonging to the Pini Group. In June it was 

confirmed that the Pini Poland, Royal Chicken and Hamburger Pini companies had been bought out 

and, as announced in August, 66.5 % of shares in Pini Polonia, to which the modern slaughterhouse 

in KutNo belongs, had been purchased accordingly. The Pini plants complement the production 

structure that the WH Group operates in Poland, indirectly through the acquisition of control over the 

company Smithfield Foods in 2013. This American company controls the activities of such companies 

as: Animex Foods, Agri Plus and Agri Plus Pasze (Feed Division). In total, the holding WH Group 

employs 9 thou. workers in Poland and cooperates with 2.3 thou pig farmers.  
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Table 2 

Summary of selected merger and acquisition transactions in the pork meat 
industry in Poland in 2015-2018 

The acquiring company 
The country of 
the transferee 

The aim of the 
acquisition 

Date 
Package of 
shares in % 

Sokołow S.A. (Danish Crown AS)  Polska Grupa Miesna Gzella 30.05.2018 100 

WH Group Ltd Hong Kong Pini Polonia Sp. z o.o. 11.08.2017 100 

Animex Foods Sp. z o.o. Sp. K. 
(Smithfield Foods) Polska 

Pini Group – Meat 
Processing Facilities 01.06.2017 100 

Cargill, Inc., w Polsce Cargill 
Poland Sp. z o.o. 

USA Grupa Konspol 28,12,2018 100 

Charoen Pokphand Foods PCL  Tajlandia SuperDrob Zakłady 
Drobiarsko – Miesne S.A. 

30.12.2016 33.0 

Plukon Food Group BV (Gilde Buy 
Out Partners BV) Holandia L&B Wyrebski Sp. z o.o. 31.07.2018 60.0 

Drosed S.A. (Societe LDC) Polska Drop S.A. 04.03.2015 97.8 
Source: Multanski 2018 

Another example of concentration with foreign shareholding is the Danish Crown Group from 

Denmark which, as the owner of the Sokołow S.A. company, purchased in May 2018 100 % of shares 

in Gzella Meat Group which consists of three companies: Gzella Osie, Gzella Net and Gzella Logistic. 

In this way the Danish Crown Group took control of one of the most modern meat processing plants 

in Europe, with the production capacity of more than 6 thou. tons of meat per month, plus the 

logistics facilities and the country's largest network of specialized Deli Meat stores.  

Its share in the Polish market has also the American company Cargill, which is a global leader in 

the sectors of agriculture, food production and food processing. Based on the agreement signed on 

December 28, 2018, the company took over the entities operating within the Konspol Group: Pasz 

Konspol (feed producer) Konspol Bis (modern chicken slaughterhouse) Konspol Holding (chicken 

processing plant) and Trans Konspol company that provides logistics facilities.  

On the poultry market, the foreign holding Plukon Food Group acquired in July 2018 the control 

of 60 % of L&B -Wyrebski sp. z o.o. with its registered office in Gruszczyce, the company that is 

engaged in slaughtering, production and sale of poultry meat. Plukon Group is a Dutch-Belgian-

German corporation operating in the meat sector, one of the largest producers and processors of 

poultry meat in Northern and Central Europe. In connection with the new majority shareholder the 

company L&B - Wyrebski sp. z o.o. changed its name to Plukon Sieradz. 

Another important player in the poultry market is the French group LDC, which pursues an active 

policy of acquisitions of medium-sized enterprises. In Poland, through its subsidiary - Drosed S.A., 

which is one of the largest producers of poultry and poultry products in the country, it took over in 

2015 the company Drop S.A., also one of the largest and most modern companies in the poultry 

sector in Poland.  

The company which also participates in the concentration process in the Polish meat market is 

Charoen Pokphand Foods from Thailand, one of the leading producers, processors and exporters of 

meat in South-east Asia and one of the world leaders in the production of livestock feed. In 2016, 

the company has bought a package of 33 % shares of the company Superdrob. The acquired 

company is a large modern enterprise in the poultry meat sector, supplying the major retail chains 

in Poland and Europe. Whereas on 02 January 2019 Superdrob S.A. took over the company Integra 

sp. z o.o., being in charge of hatcheries and poultry breeder farms.  

The entry of foreign companies on the Polish market was countered by the concentration of 

domestic enterprises. A good example of this process is BruNo Tassi Group which combines, among 
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others, three major Polish companies in the meat industry: Madej Wrobel, Peklimar oraz Unimies. 

Another example of the in-market concentration is Cedrob Group, which owns the company Gobarto 

and meat plants Zakłady Miesne Silesia. 

Table 2 

Summary of selected merger and acquisition transactions in the poultry meat 
industry in Poland in 2015-2018 

The acquiring company 
The country of 
the transferee 

The aim of the acquisition Date 
Package of 
shares in % 

Omega Holding Sp. z o.o. 
(BruNo Tassi Group) Polska Madej Wrobel Sp. z o.o. 27.04.2017 100 

Zakłady Miesne Peklimer S.A. 
(BruNo Tassi Group) Polska Unimies Sp. z o.o. 08.06.2016 100 

Zakłady Miesne Polonus Sp. z 
o.o. Sp. K. (BruNo Tassi Group) 

Polska Peklimar Sp. z o.o. 04.05.2015 100 

Goparto S.A. (Cedrob S.A) Polska Exdrob-Ferma sp. z o.o. 20.11.2018 100 

Goparto S.A. (Cedrob S.A) Polska Zakłady miesne Silesia S.A. 25.09.2017 100 

Goparto S.A. (Cedrob S.A) Polska JAMA Sp. z o.o. 27.04.2017 100 

Cedrob S.A. Polska Goparto S.A. 20.01.2017 16.98 

Cedrob S.A. Polska 
Polski Koncern Miesny Duda 
S.A. 10.07.2015 33.01 

Source: Multanski 2018 

Further concentration processes are feared especially by the owners of small and medium-sized 

enterprises and suppliers of raw materials. In their view, such processes can lead to oligopolistic 

practices, price fixing, the largest players dictating the terms to the entire industry and reducing the 

traditional appeal and specificity of Polish cold cuts. To prevent such occurrences, the concentration 

processes in the meat industry should be carefully monitored.  

Conclusions, proposals, recommendations  

On the ground of these analysis a set of conclusions can be made. 

 The structure of operators in the meat market in Poland is very fragmented. Out of approximately 

1250 meat processing companies 40 % represent small firms employing less than 9 employees. 

This is probably due to the late introduction of the market economy in Poland and the business 

owners’ attachment to property. The small scale of production limits the competitiveness of 

operators in the country and abroad. 

 Concentration is a natural process in a free market economy and it also concerns the meat sector 

in Poland. It is mainly driven by the need to increase the company's market position and the 

prospects of achieving a higher profit from combining different operators. In economic practice it 

takes different forms and types depending on market conditions and the situation of the merging 

companies.  

 The meat sector in Poland shows an increasing shareholding of large foreign companies operating 

on a global scale. Foreign capital is attracted by relatively low production costs, high quality meat 

and sTable markets. At the same time there can be observed an increased concentration of Polish 

companies that want to compete on the European and global market. However, small and 

medium-sized holdings are concerned about the concentration processes as their own negotiating 

position gets weakened.  

 In the future concentration processes in the meat industry should have a greater coverage of 

supply chains. Such a policy was adopted, among others, by WH Group company. All in all, the 

global measure of the market efficiency, as well as the competitiveness, will be the functioning of 
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the entire supply chain rather than individual elements or the quality or price factors considered 

separately, although the later are also very important parameters. 
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Abstract. The formation of recently developed capital markets and expansion of investment alternatives inspires 

the investors to apply for the challenging investment strategies or search new alternatives for their capital 

investment. The paper states that among many other investment alternatives, stock market has a number of 

advantages, namely - the transparent procedure of the exchange market pricing and a variety of trade 

instruments allowing the potential investor to invest the capital in order to gain profit on a constant basis and in 

general to create an investment plan completely satisfying the requirements for material security, for financial 

independence achievement, or for creating own retirement account. The paper reveals that the prospect of profit 

completely levels risk of loss, despite short-term corrections of securities market and the crisis periods due to the 

fact that the growing trend proceeds much longer in relation to so-called "waves of corrections" and lasts about 

10-12 years, it is in turn connected with business cycles which are overestimated on the stock market acting as 

the economy indicator in general. It is evident that investment operations in the stock market certainly make 

profit in the long term, however on the condition of investment portfolio active management it is possible to 

achieve significantly more profitability if correspondingly they will use speculative operations on shorter periods 

of time (from 1 week to several months) that is aimed to combine several tools in the trade strategy for 

maximizing potential profit and minimizing the possible risks. The authors proved that due to options it is possible 

to reach 30-40 % of annual portfolio profitability on condition of their proper use. Speculative strategies combining 

purchase and sale of several types of options enable to define the limit of possible risks and potential profit. 

Key words: Exchange stock market, financial instruments, investments, investment strategy, investment 
portfolio, option, speculative strategy. 

JEL code: D51, D53, E22, E44, G11. 

Introduction 

Over the past decade, in many countries of the world, the centralized economy was succeeded by 

democracy and the system of a free entrepreneurship. New capital markets are emerging and 

investment alternatives are expanding. Despite all the changes, investors want to gain a large profit, 

but do not wish to expose themselves to the associated risk, this in turn creates the necessity of 

application of more sophisticated investment strategies or provokes to search for new alternatives 

to the usual options in order to invest their capital. Investors often worry about the risk of losing 

their entire investment. Closures of exchange-traded funds, like the closures of mutual funds, are 

not uncommon. Anywhere from 50 to 80 exchange-traded funds close each year (Madhavan, 2016). 

An investor can thoughtlessly reject important classes of investment assets, bonds or stocks, even 

if this particular asset class plays an important role in the development of the best strategy for 

achieving the goals. Return on assets and risk assessment, which is used both in ordinary and 

alternative investments policy is to be perspective as well as effective and reflect connection of basic 

economic risks with regard to assets (Abuselidze et al., 2018). Therefore, the structure of the 

portfolios of many investors precisely reflects their level of comfort and investment advantages, but 

is far from the necessary achievement of the stated financial objectives. The challenges of the 21st 

century stock market require from investors or investment advisers something more than a current 

assessment of a client’ state of affairs, namely the development of corresponding strategies, because 

in most cases the client does not have conceptual knowledge or sufficient competence to understand 

the necessity to follow the received recommendations in his/her own interests. The rational use of 
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resources and a sufficient level of education promotes a potential investor to create a sTable source 

of the passive return through investment operations carried out on the stock market. 

The actuality of the article is justification of the value of the investment operations and the study 

of their state and development. The preference is given to the securities instead of the practical 

means of investing (Abuselidze G., 2013).   The investment process ensures the stability of the 

securities market which plays a significant role in the development of the financial market in general, 

which in turn is an indicator of the state of the entire economy. According to Bayadyan and 

Baghdasaryan (2017, p.92) the development of the capital market is an important factor affecting 

the potential for economic development and sustainable economic growth in the EAEU countries. The 

term "Capital Market" refers only to financial capital. That is why Capital Markets are always financial 

markets, not subjective markets (Juurikkala, 2012, p. 88). According to Khan et al. (2018) the stock 

market is a strong indication for economic conditions of a country. Stock exchange provides a neutral 

ground for brokers and companies to invest. Mobilization of investments is one of the actual leverages 

for progress of national economy (Abuselidze, 2018). 

Research results and discussion 

There many reasons encouraging a person to make investment, the most important being the 

necessity for a large amount of money to ensure his/her old age. Our investments form the basis 

promoting our future purchasing ability. Unsuccessful investments of course can lead to negative 

return and decrease future purchasing ability.  

In the broadest sense, the word "investment" is the investment (attraction) of own capital into 

investment of the objects in order to obtain the long term profit. According to the interpretation of 

William Sharpe, a professor of Stanford University, an investment is a rejection of a certain value of 

an asset just for the benefit of its future greater potential value. He also interprets the concept of 

investment as follows-a set of procedures encouraging an investor to make a decision about the 

asset investment, how large the investment should be and the specific moment they should be 

carried out (Sharpe et al., 2001). 

The investment process begins with the investment plan preparation stating the objectives and 

describing the strategy for their achievement. Before directing free funds to fulfil your plan, you 

should be assured that there is a reserve fund intended to cover unforeseen expenses, for example, 

in case of emergency medical care, job loss, damage or loss of your own property. It is advisable to 

invest the funds of your own reserve fund into liquid assets that can be quickly converted into money 

in case of necessity without significant losses. Liquid assets include all money market instruments 

and bank deposits (Rezgo, Ketova, 2005). 

By creating a reserve fund, you can start the formation of a long term investment. 

5 steps to create an investment plan: 

• ● define your financial objectives; 

• ● distribute your assets; 

• ● develop an investment strategy; 

• ● choose investment tools; 

• ● evaluate your investment portfolio. 



Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 52 
Jelgava, LLU ESAF, 9-10 May 2019, pp. 211-221 

DOI: 10.22616/ESRD.2019.124 

 205 

 
Source: author’s calculations based on Faerber (2006)  

Fig.  1. An example of the assets distribution in the portfolio 

Investors having more time (30 years and more) can invest in shares and other assets growing 

in the price. Investors of pre-retirement age should direct a considerable part of their capital into 

bonds or other risk-free or low-risk assets to maintain their standard of living and a smaller portion 

of the capital into riskier assets, such as stocks in order to provide the growth of the portfolio. 

According to Lettau and Madhavan (2018, p. 151), exchange-traded products provide exposure to a 

wide range of asset classes (for example, equities, fixed income commodities, and currencies), 

strategies (for example, passive index, model-based, and active), and regions. 

If an investor is focused on the long-term ownership of an asset, then he should give preference 

to passive investment. In turn, an active investment strategy is the implementation of trading 

operations on a permanent basis throughout the investment period to generate more return 

compared to the average market indicators. The choice of investment strategy depends on market 

efficiency assessment - that is, how efficiently the stock and bond markets handle information 

affecting the value of assets. The choice of investment strategy depends on market performance 

evaluation - that is, how effectively the stock and bond markets process information affects the value 

of assets. 

Passive investors choose a diversified portfolio including shares related to various sectors of the 

economy, such as the technology sector, industrial, financial raw materials and many others. An 

active investor forms a portfolio, evaluating the fundamental indicators of companies from various 

sectors of the economy, in order to find and purchase undervalued shares and then sell them after 

reaching their fair value price (Markowitz, 1952). 

Liquid assets can be quickly converted without significant losses when converted into money. 

These include: US Treasury bills, commercial bills, bank acceptances, money market mutual funds, 

short-term deposit certificates, bank deposits. They are ideal for investments aimed at creating a 

reserve fund. It is worth to evaluate your portfolio periodically since all the changes that occur in life 

may create the need of amendments to the current structure of the investment portfolio. In addition, 

economic and market fluctuations can affect asset allocation. You should also take into account the 

changes that occur in companies whose securities are in your portfolio, since such changes can lead 

to changes in the market value of the shares (Brinson et al., 1995). 

In order to see the clear example of the stock market development, it is better to focus on the 

United States. The American stock market is the world leader in this industry and therefore it acts 

as a driving force if the markets begin to grow or fall into crisis. 
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The profitability of the NASDAQ technology index is higher than the profitability of S & P and 

DowJones. This is due to the fact that this index includes shares of the largest non-financial 

companies, a significant share of which is occupied by technology companies, showing higher than 

the average market return from the beginning of the 21st century. However, the high return of this 

index is accompanied by its greater volatility, that is, the level of risk/return is higher here than in S 

& P and DowJones. 

 
Source: author’s calculations based on Futures industry association (2018) 

Fig.  2. Profitability of the major stock indexes of the USA 

The results of research, made on the factual basis of the American stock market, showed that 

there are different interdependencies between returns and risks of financial assets at different 

investment horizons which differ significantly in terms of types of assets (stocks, bonds, treasury 

bills), as well as duration of the investment horizon. The studies of Zakharkin et al. (2018) show that 

with an increase of the investment horizon, the volatility of stocks significantly decreases, making 

them more attractive for investors as compared with bonds. The volatility of European stock markets 

was researched by B. Harrison, W. Moore (2012), D. Gjika, R. Horvath (2013), J. Okičić (2014), A. 

Hepsag (2016), B. Yavas and L. Dedi (2016). 

Stock markets provide a better platform to people as compared to traditional banking 

investments. People can invest their money and can get a huge profit if they invest sensibly. 

According to Khan et al. (2018), stock investments return more profit than bank deposits and bonds. 

Bonds occupy an equally important niche in the securities market. The use of bonds is associated 

with lower risks than when using bank lending. The company undertakes to pay interest and the 

body of the loan until the bankruptcy moment. If company affairs go wrong, the investor will be 

affected by the reduction in the value of shares and the termination of dividend payments. Payments 

on the bonds are made until the company bankruptcy declaration. Due to the high interest payment 

guarantee, their returns are lower in stocks. An investor, wanting to gain a greater profit than from 

a bank deposit or bond purchase, boldly declares that stocks are a suiTable tool for making profits. 

The ratio of the risk and return allows him to make a long term profit.  

After drawing up the financial plan, the investor needs to develop his investment portfolio (Fig. 3). 

Portfolio formation depends on your preferences and risk inclination. So, there are 3 main types of 

investment portfolios depending on the risk level of the investor: 

• ● • Conservative; 

• ● • Moderate; 

• ● • Aggressive (highly risky). 
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The first step is to create an investment portfolio. The name „portfolio” implies choosing a certain 

number of trading instruments for mutual compensation of possible risks and an increase in potential 

return (stocks, bonds, indices, ETFs). 

The investor can combine a set of instruments, as well as their share in the portfolio structure, 

depending on his/her personal preferences and risk inclination. 

The second stage is portfolio diversification (asset allocation). For example, if you created it 

exclusively from stocks, then you should select companies from different sectors of the economy: 

• finance; 

• pharmaceutics; 

• technology sector; 

• services sector; 

• power system,  

• others. 

 
Source: author’s calculations based on Ellman (2011).  

Fig. 3. Example of a diversified portfolio 

By investing in stocks, adhering to the strategy „buy and hold”, you can gain profit from the 

dividend paid by the company or from the value growth of the shares you purchased in the long 

term. However, the options for making money in the securities market do not finish there. An investor 

can gain much more from investments if he combines several trading instruments in his investment 

strategy. 

One of such strategies is "Covered Call" - a covered Call option. This trading strategy combines 

the purchase of shares for long-term ownership and the parallel sale of "Covered Call" options on 

these shares. Options in money (call option price is below the current price of the underlying asset) 

can be compared with an insurance policy (Kratter, 2015). 

Although this is a free insurance policy (paid by the buyer of the option), it somewhat levels the 

possibility of increasing the value of the shares, but provides an additional "airbag" when it decreases 

(Fig.  4). Situations favourable for the potential sale of options in money: 

1. extremely volatile market; 

2. technical analysis of stocks shows mixed performance; 

3. rising, but unsTable schedule. 
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Source: author’s calculations based on Cohen (2005) 

Fig.  4. Selling a call option in „money” 

The reasons for selling covered options are as follow. 

 Selling a call option is the most profiTable of all the moderately risky strategies that investors use 

in the stock market. 

 Selling call options effectively works under any market conditions, it can be bullish, bearish or 

neutral trend. But it is worth remembering, if the market is directed at a certain trend, then with 

a strong uptrend it is better to own a share, with a strong downtrend it is better to change the 

asset at all, the best option for this strategy is a low volatile bullish market. 

 You can generate profits without much effort. All you need is a computer, appropriate skills, 

discipline, and a spirit for success. 

 You can  efficiently use the profit. Funds received from the sale of options are deposited to your 

account on the day of the transaction or the next - depending on the working conditions with the 

broker. 

 You can control the ratio of profit and risk through the use of exit strategies. There are many 

ways of control when dealing with the sale of options, and you can use all their advantages. 

 You can create a breakeven point below the current price of the asset you own. We can recall an 

example of using an option sales strategy. The premium insurance is a "safety cushion" for your 

assets in case of  a small drawdown. 

 You, as the seller of the options and the owner of the shares, reserve the opportunity to receive 

dividends. 

 Passive portfolio management occasionally, provides a return above the average market. Selling 

Circles gives you the opportunity to beat the market. 

Investment operations on the stock market certainly bring long term profit. However, if you 

actively manage your investment portfolio, you can achieve a significantly higher average return by 

using speculative operations on shorter time intervals (from 1 week to several months) in parallel, 
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which aims to combine several instruments in your trading strategy to maximize potential returns 

and minimize possible risks. A clear example of such a combination is the purchase of shares and 

bonds as two instruments mutually compensating risks due to their negative correlation as well as 

the parallel sale of Call options on the acquired assets with the recommended deadlines of 20-30 

days. This strategy will allow to use the whole capital and at the same time increase the potential 

return of the investment portfolio, and due to the negative correlation between asset classes such 

as stocks and bonds, as well as due to the functionality of options, the investor has the opportunity 

to manage its risks. 

Conclusions, proposals, recommendations  

  Portfolio Structure of many investors accurately reflects their level of comfort and investment 

advantages, but is far from the one that is necessary to achieve the stated financial objectives. 

With the rational use of resources and a sufficient level of education, a potential investor can 

create a sTable source of the passive return through investment operations carried out on the 

stock market. 

  The investment process begins with an investment plan stating the objectives and describing a 

strategy for their achievement. Before directing free funds to implement your plan, you should be 

sure that there is a reserve fund intended to cover unforeseen expenses that arise, for example, 

in case of emergency medical care, job loss, damage or loss of your own property. It is advisable 

to invest your own reserve fund into liquid assets, that can be quickly converted into money in 

case of necessity  without significant losses. 

  Passive investors choose a diversified portfolio, that is, one that includes stocks related to various 

sectors of the economy, such as the technology sector, industrial, financial raw materials, among 

others. An active investor forms a portfolio, evaluating the fundamentals of companies from 

different sectors of the economy, in order to find and buy undervalued stocks and then sell them 

after reaching their fair value price.  

  After drawing up the financial plan, the investor develops his investment portfolio. Portfolio 

formation depends on the preferences and risk inclination, the choice of a certain number of 

trading instruments for mutual compensation of possible risks and an increase in potential return 

(stocks, bonds, indices, ETFs). 

  By investing in stocks, adhering to the strategy of „buy and hold”, you can gain profit from the 

dividends paid by the company or from the increased price of the long term purchased shares. 

However, the options for making money in the securities market do not finish there. An investor 

can get much more if he combines several trading instruments in his investment strategy. One of 

these strategies is „Covered Call” - Covered Call Option. This trading strategy combines the 

purchase of shares for the long-term ownership and the parallel sale of Call options on these 

shares. In addition, a strong advantage of options among other stock instruments is that it is not 

necessary to anticipate the future price trend, you can gain profit in any market conditions, turning 

the mathematical expectation of the options return in your favour. 
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THE ROLE OF THE STATE IN THE DEVELOPMENT OF HOUSING LOAN MARKET 
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Abstract. The real estate financing market in Poland and Ukraine changed substantially between the years 2006 

and 2017. The changes were highly dynamic. This publication analyses both common and different features of 

the housing market in Poland and Ukraine; it also studies housing property markets in terms of housing financing 

in Poland and Ukraine. The current state of affairs on the residential real estate financing market has been 

presented from the point of view of an average Polish and Ukrainian citizen – a buyer of the real estate and a 

borrower. In order to preserve topicality, the analysis has focused on how these markets behaved in the last few 

years but the situation in previous years has also been taken into account. 

Key words: real estate market, housing loan market, Poland, Ukraine, state support program. 

JEL code: R38. 

Introduction 

Each state has the responsibility of satisfying the housing needs of its citizens in line with its own 

preferences and economic opportunities. The assessment of the effectiveness of government 

instruments for supporting housing is not based only on the analysis of the amount of allocated 

financial resources, but also on their effectiveness (i.e. the number of housing investments, the level 

of existing resources maintenance) and economic and social purposefulness. 

In the years 2006 - 2017, the real estate financing market in Poland and Ukraine has changed a 

lot. These changes were characterized by high dynamics. 

The aim of this publication is to analyze common and different characteristics of the housing 

market in Poland and Ukraine, residential real estate markets in terms of housing loans in Poland 

and Ukraine. 

The current state of the residential real estate financing market was presented from the point of 

view of the average young Pole and the Ukrainian - the buyer of the real estate and the borrower. 

The analysis of the most important government programs in Poland and Ukraine, supporting the 

purchase of real estate for young Poles and Ukrainians was made. To keep the publication current, 

the focus was on analyzing the last few years of functioning of these markets, taking into account 

the situation in previous years.  

The publication uses the method of in-depth analysis of source materials: documents, reports and 

statistical data. 

Problems, purpose and scope of the study 

A bank loan is an important instrument in the development of the residential real estate market. 

The creditworthiness of Poles was positively affected due to low interest rates and the increase in 

households' incomes within 2014 – 2017. The group of potential borrowers was growing year after 

year. The year 2017 turned out to be record-breaking for both the housing market and the credit 

market. Banks granted over 190,000 housing loans with a total value of PLN 44 billion, which was 

the best result in the banking sector for six years. 

The situation was entirely different in Ukraine. The number of those willing to obtain a bank loan 

was decreasing throughout the years of 2014 – 2016, because of the increase in the interest rates 
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on housing loans. A slight revival of the market occurred at the time when loan rates were lowered 

in 2017. 

 
Source: authors' study based on data from the National Bank of Ukraine, https: //bank.gov.ua/control/uk ..., 
(date of access: 20/03/2017) and the Report on Housing Loans and Transaction Prices of Real Estate AMRON-
SARFiN 4/2016, no. 30, (2017). Polish Banks Association, Warszawa, pp.7 

Fig. 1. Value of newly-granted housing loans in Poland and Ukraine (million USD) 

According to a study carried out in 2014 by the National Bank of Poland, out of 12.1 % of 

households that declared indebtedness with housing loans, 10.8 % financed their new dwelling, and 

1.6 % - another owned real property. Borrowed capital is often used by the public not only to meet 

their own housing needs but also for speculative purposes. Some individual clients used loans to 

purchase a real property for rent. Low loan instalments enabled the rental income to cover not only 

the loan instalment but also other personal expenses (Kowalczyk-Rolczynska P., 2011). Such 

situations could be observed especially in large cities, where many students live and, consequently, 

where there is a high demand for flats to rent. In Ukraine, the situation on the housing rental market 

has improved in recent years, but it has not been influenced by positive changes in the economy. 

The internal migration of Ukrainians from the eastern regions is the reason for the increase in the 

demand for real estate. 

The active behavior of Poles in the housing market leads to record sales results, which encourages 

developers to further investments. In 2016, 1 622 727 new apartments were built in Poland, which 

is 10 % more than in 2015. The construction of 173 932 flats commenced and 12 % more building 

permits were issued for 211 565 new apartments. These were the best results since 2008 (Report 

on Housing Loans …, 2016). When compared to Poland, the number of permits issued for the 

construction of new apartments in Ukraine in the same period was low and amounted to 650 permits. 

While maintaining the same pace of construction on the primary real estate market, the balance 

between demand and supply will not be sustained.  

Housing loans are the basis for retail cross-selling for most banks currently operating on the 

market. The offer now includes not only an account holding, a bank card or an overdraft facility but 

also a housing loan itself. It seems only natural that clients look for a loan in their bank first. That is 

why it is difficult for mortgage banks to acquire new customers and operate on the market with such 

extensive networks of universal banks in operation. 

The most significant share of the assets structure of Polish banks, which is presented in Figure 2 

below, the loans remain the most significant item, amounting to 70.5 % in 2017. The percentage of 

housing loans was much higher than that of consumer loans. As can be seen, there were No major 
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changes in the assets structure between 2013 and 2017. The share of housing loans fell by around 

0.5 % in 2014, but the growth could already be noticed in 2017. 

Polish banks tightened the criteria of granting housing loans in 2016. The government actions 

and, especially, the adoption of the Banking Tax Act in January 2016 negatively affected the 

development of the loan market in Poland. As a result, bank charges and mortgage margins increased 

(Report Situation on the Loan Market. …, 2016). Adjustment of the borrower's income, taking into 

account the retirement age during the loan period and the update of the parameters used to assess 

creditworthiness are other factors that influenced the supply of loans. 

 
Source: authors' study based on the Report on the Condition of Banks in 2013-2016, (2017).Office of the Polish 
Financial Supervision Authority, Warsaw, pp. 43 

Fig. 2. The structure of bank assets in Poland in 2013 - 2017 ( %) 

At the end of 2017, the claims on account of housing loans granted to households amounted to 

58.7 % of all bank claims from this customer category. The reduction of this indicator amounted to 

5.6 percentage points within a year, which can be considered a large change. A year earlier, there 

had only been a slight change in the significance of the claims but in both these years the above-

mentioned changes in the current exchange rates of foreign currencies had a significant impact on 

the results. The claims on housing loans from households accounted for 37.7 % of receivables from 

non-financial entities at the end of 2017. This share was lower by 3.7 percentage points a year 

earlier. 

In 2015, the banking sector of Ukraine operated in very difficult and unsTable conditions. Ridding 

this sector of insolvent banks was the main task for the National Bank. As a result, the number of 

banks decreased from 147 to 117 (status on January 1, 2016). The process continues and further 

62 banks are under liquidation. The foreign interest in the share capital of operating banks is 39.4 %, 

the state interest – 38 %. The five largest banks held 54 % of all assets of the sector (National Bank 

of Ukraine …, 2017). 

The Figure below shows the asset structure of Ukrainian banks in 2013 – 2017. The distribution 

of the bank assets in the compared countries differed.  

The loans granted to households and legal entities constituted the largest proportion of 64 % - 

66 %. Consumer loans accounted for 40 % in the bank's loan portfolio last year. Throughout 2013 – 

2017, the share of housing loans decreased continuously and reached the level of 25 %. 
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Source: authors' study based on data on the National Bank of Ukraine, Condition of Banks in 2013 - 2016, 
Retrieved: www.bank.gov.ua . Access: 07.04.2017. 

Fig. 3. The structure of bank assets in Ukraine in 2013 - 2017 ( %) 

The household loan portfolio continues to grow at a fast rate. In April 2018, net hryvnia household 

loans were up by 39 % yoy. The uptrend persisted unchecked, despite the growth decelerating at 

the start of the year due to statistical effects. The household loan portfolio in all currencies could 

have generated stronger growth if it were not for the repayment and writing-off of old foreign 

currency loans. Practically all of these loans remain NPLs. This situation will not change unless 

legislation is passed to tackle the problem of foreign currency mortgages, and the moratorium on 

foreclosing on the collateral for such loans is lifted. By the end of 2017 and in Q1 2018, all the banks 

that were able to enter the consumer lending market had done so. About half of all financial 

institutions ramped up retail lending in Q1 2018. The concentration of retail loans is rather high, with 

five banks accounting for 65 % of the sector’s total portfolio. Concentration is at its highest in the 

car loan sector, where five banks account for 80 % of the market. As more banks are offering real 

estate loans, the concentration of such loans is decreasing (National Bank of Ukraine …, 2018). 

Instruments of housing development in Poland  

The public authorities of each country are obliged to pursue policies that support citizens in 

resolving housing issues. The objectives and forms of state investment in the Polish housing market 

change over time. Poland implements the following instruments of housing development: the 

National Housing Program, Apartment for the Young program, building society books, social housing, 

housing cooperatives and housing allowances (Ministry of Infrastructure and Construction, 2017). 

The program called "Apartment for the Young" (AfY) was introduced in January 2014 as a form of 

government support for young people to solve housing shortage in Poland. The assistance under the 

"AfY" is based on co-financing of own contributions in order to obtain housing loans. The families in 

which a third child appears can also get assistance in the form of an early partial repayment of the 

loan principal. The people who begin building their own dwelling (a flat or a single-family house) can 

obtain a partial VAT refund on building materials. 

The conditions for co-financing include, inter alia (Law, 2004): 

• not having another flat (also in the past) – does not apply to persons/families with three children; 

• age - up to 35 years of age (the age of the younger spouse) – does not apply to persons/families 

with three children; 

• loan amount – at least 50 % of the flat value; for the period of at least 15 years; the housing 

loan agreement in Polish currency; 
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The „AfY” program became operational in the beginning of 2014 and the banks accepted more 

than 4 300 applications in the first quarter of that year. As many as 13 968 loan agreements with a 

total value of more than PLN 2.6 billion were signed till the end of 2014. The program gained even 

more popularity at the start of 2015. The amendment to the act, which extended the scope of the 

program to the secondary market, triggered an avalanche of applications for the co-financing of own 

contributions. December 2015 was a record month in this respect; Bank Gospodarstwa Krajowego 

received more than 6 500 applications with the total amount of PLN 172.05 million. On March 15, 

2016, BGK announced the cessation of accepting applications for subsidies from the pool of funds 

anticipated for 2016, and it did the same on 5 July – for 2017. Since that moment, the subsidies 

became obtainable only in 2018. Throughout the years of 2014 – 2016, 76 160 applications were 

submitted through banks by residents and 74 759 loan agreements were signed with a total value of 

PLN 13.151 billion. 

 
Source: authors' study based on the Report on Housing Loans and Transaction Prices of Real Estate AMRON-
SARFiN 4/2016, no. 30, (2017). Polish Banks Association, Warszawa, pp 14 

Fig. 4. The use of the annual limit of funds planned for granting financial support under the 
"AfY" program (PLN million) 

As the data presented in Figure 4 demonstrate, only 34.5 % of the allocated funds were used in 

2014 but, as the program implementation unfolded, that value increased up to 84.7 % in 2015 and 

up to 96.1 % in 2016. 48.6 % of funds were reserved at the end of the previous year and 18.1 % – 

in 2017. 

The average area of a flat purchased under the program was 53.71 m2 and for a single-family 

house – 86.48 m2; the average price of a flat was PLN 219 700 and for a house – PLN 290 100. 

The distribution of subsidy funds varied highly between regions. Within the first year, half of the 

funds went to the Masovian, Greater Poland and Pomeranian voivodeships. The other half was shared 

by the remaining thirteen voivodeships. The situation remained unchanged until the fourth quarter 

of 2017 – the three voivodeships received more than 52 % of all the funds. 
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Table 1 

The comparison of average transaction prices of flats in 2014 – 2017 and 
price limits of the largest cities in Poland 

Town/Price 

I 

quarter 

2014 

[zl/m2] 

IV 

quarter 

2014 

[zl/m2] 

IV quarter 2015 IV quarter 2016 IV quarter 2017 

Primary 

market 

[zl/m2] 

Secondary 

market 

[zl/ m2] 

Primary 

market 

[zl/ 

m2] 

Secondary 

market 

[zl/ m2] 

Primary 

market 

[zl/ 

m2] 

Secondary 

market 

[zl/ m2] 

Warsaw 
Average 7145 7204 7411 7213 7429 7563 7751 7 915 

Limit 5865 6583 6417 5251 6433 5263 6264 5 125 

Gdansk 
Average 5297 5226 5479 5115 5785 5654 6829 6 337 

Limit 5682 5426 5234 4283 5094 4168 5337 4 367 

Krakov 
Average 6052 6118 6250 5920 6349 6288 6755 6 276 

Limit 4894 5083 5247 4293 5247 4293 5344 4 373 

Poznan 
Average 5417 5701 5816 5075 6089 5494 6382 5 550 

Limit 5605 5916 5925 4847 5711 4672 5728 4 686 

Lodz 
Average 3612 4321 4225 3322 4677 3619 5148 3 784 

Limit 5031 4718 4330 3543 4200 3437 4191 3 429 

Source: authors' study based on the Report on Housing Loans and Real Estate Transaction Prices in 
2014,2015,2016 AMRON - SARFiN, (2015,2016,2017). No. 22, pp. 16 , No. 26, pp. 18 / No. 30, pp. 16 
Polish Bank Association, Warszawa 

In the fourth quarter of 2017, the maximum price per square meter of a floor area of a flat or a 

house covered by the "Apartment for the Young" program was reduced for Warsaw (by PLN 140.58 

on the primary market and PLN 115.01 on the secondary market) and Wroclaw (by 27.50 PLN on 

the primary market and by PLN 22.50 on the secondary market). On the other hand, transaction 

price limits were raised in Krakow, Lodz and Poznan – by PLN 84.15, PLN 36.30 and PLN 4.95 on the 

primary market and PLN 68.85, PLN 29.70 and PLN 3.75 on the secondary market respectively. 

The data contained in Table 1 show that, out of all Polish cities, the inhabitants of Lodz found 

themselves in the best situation because as many as 86 % of apartments for sale were within the 

limit of PLN 5031/m2
 
at the beginning of the program in 2014. Gdansk occupied the second position, 

as 66 % of the apartments in the city could be purchased with government subsidies; the price of 

1m2 was PLN 5297, and the limit was PLN 5682. Poznan was ranked third, since 50 % of the total 

number of transactions concluded on the primary market was within the limit; the average price of 

1m2 was PLN 5417. The residents of Krakow turned out to be at the worst disadvantage, as the 

average price of 1m2 was PLN 6052 and the limit under the program was PLN 4894/m2. As for 

Warsaw, 15 % of the apartments could be purchased with state funding. The average price of 1m2 

was PLN 7215 and the limit stood at PLN 6127. 
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Source: authors' study based on the Report on Housing Loans and Real Estate Transaction Prices in 
2014,2015,2016 AMRON - SARFiN, (2015, 2016, 2017). Polish Bank Association, Warsaw, No. 22, pp. 16, No. 26, 
pp. 18, No. 30, pp. 16 

Fig. 5. Dwellings within the limits of "AfY" program on the primary market in selected cities in 
the years of 2014 – 2017 ( %) 

Isolation of transactions concerning the apartments, the price and floor area of which met "Flat 

for the Young" Program conditions and which were concluded in the first quarter of 2017, enabled 

defining the opportunities for partaking in the Program in individual Polish cities. The largest 

percentage of transactions that met the terms of the Program was noted in Lodz – 72 % of all the 

transactions recorded on the primary market and 63 % on the secondary market. The potential 

buyers of flats in Poznan and Gdansk were slightly worse as, respectively, 52 % and 46 % of 

transactions concluded on the primary market and 26 % and 22 % of transactions on the secondary 

market concerned flats with a unit price below the set limits. As regards the availability of the 

premises that met the program conditions, the worst situation was in Warsaw – 16 % of all the 

transactions concluded on the primary market and only 4 % of the apartments sold on the secondary 

market met the requirements of the program. 

According to the data revealed in Figure 5, the city of Lodz remained in the first position in 2015 

due to the number of apartments within the set limit with the result of 73 % of apartments on the 

primary market and 82 % – on the secondary market. Krakow (with 13 % on the primary market) 

and Warsaw (with 7 % on the secondary market) ranked last. The situation in Krakow improved in 

the fourth quarter of 2016, when 21 % of the apartments could already be bought with the use of 

co-financing under the analysed government program. In Warsaw, however, the situation 

deteriorated and the number of flats within the limit was only 14 % on the primary market, and 6 % 

– on the secondary market. At the end of 2017, the residents of Lodz could count on the subsidies 

under the program for only 60 % of all the apartments on the secondary market. 

The implementation of the "Apartment for the Young" program affected the prices on the housing 

market. The impact was rather marginal in the cities where the price-per-1m2 limit was relatively low 

in comparison to the market prices (Warsaw and Krakow). The prices were mainly driven by the 

supply-demand relationship. The few flats that qualified for the subsidy found their buyers very 

quickly in such markets. In these cities – because of the program – the apartment prices decreased 

in order to adjust to the limit; that is the reason why the number of people who bought apartments 

at the price that was within the limit and did not need the subsidy increased substantially. 
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Instruments of housing development in Ukraine 

Housing support programs also operate in Ukraine. The Support Fund for Youth Housing was 

established by private housing estates in 1992 in order to meet the objectives. The Fund became a 

state organization in 1997; it is supervised by the Ministry of the Family and it operates by means 

of the state budget and voivodeship budgets. 

 
Source: authors' study based on the Report on the Results of Activities of the State Support Fund for Youth 
Housing in years 2014-2015, (2016). PFWMBM, Kiev, p. 9 

Fig. 6. The structure of financial resources of the preferential loan program in 2013 – 2016 
(thou. USD) 

The data contained in Figure 6 above show that the pool of funds allocated to co-financing young 

people decreased in 2015 and 2016 to 20 % when compared to 2013. The state's participation also 

decreased over these years to reach the level of USD 0 in 2015 and 2016 and was fully replaced by 

the voivodeship budgets. In 2015, over USD 10 million were invested in housing construction, out of 

which 76 % was from voivodeship budgets and 24 % – citizens' contributions. 

The activities undertaken by the state and aimed at providing youth with their own apartment 

declined. The number of people who benefited from the program decreased threefold. This was 

mainly due to the limited resources earmarked for supporting programs. Poor financing of the 

banking sector was the reason why the number of buildings constructed in 2015 decreased by 35 as 

compared to the previous year; in 2016 only 31 buildings were built. 

Table 2 

Effects of the implementation of the government support program in the field 
of residential construction in Ukraine in 2014 – 2016 

Item to compare / Year 2014 2015 2016 

Number of families covered by the 

program 
1729 584 454 

Number of buildings put into use 73 38 31 

Number of flats / Total area 7080 / 483.8 thou. m2 4933 / 347.5 thou. m2 4152 / 295.4 thou. m2 

Source: authors' study based on the Report on the Results of Activities of the State Support Fund for Youth 
Housing in 2014-2015, (2016). PFWMBM, Kiev, pp. 10 

In 2014 – 2016, 142 residential buildings were put into use within the residential construction 

program (73 in 2014, 38 in 2015 and 31 in 2016). The total number of those apartments amounted 

to 12 013, (7 080 in 2014 and 4 933 in 2015). In 2014, 203 flats were sold to households in the 

form of preferential loans under the government program; in 2015 - 171 flats. As at 17.05.2017, the 

number of submitted questionnaires concerning the receipt of a long-term preferential housing loan 

was 7 713, out of which 6 743 questionnaires met all the program requirements. The total number 
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of long-term preferential loans concluded between the Fund and citizens amounted to 374 for a total 

amount of about USD 13 million. In 2014, 203 loans for the amount of USD 5.2 million were granted, 

whereas in 2015 – 171 loans for USD 7.8 million. 

The cost structure of the granted loans was as follows: 

• USD 1.5 million – state budget; 

• USD 6.25 million – budgets of voivodeships; 

• USD 5.25 million – own costs of the State Support Fund for Youth Housing. 

The cities of Mykolayev, Kiev, Lviv and Poltava are the leaders in Ukrainian cities with respect to 

the size of the families who received apartments under the analyzed project. The situation remained 

unchanged until 2016. 

The data contained in Figure 7 show that in cities such as Odessa and Vinnytsia the number of 

families increased, whereas in Kiev, Dnipra, Zaporozhye and Poltava, the situation was reverse. In 

2015, the program was not implemented in the cities of Lugansk and Donetsk as the anti-terrorist 

operation was being carried out there at the time. 

 
Source: authors' study based on the Report on the Results of Activities of the State Support Fund for Youth 
Housing in years 2014 – 2015, (2016). PFWMBM, Kiev, p. 11 

Fig. 7. The number of households which entered into the long-term preferential loan scheme 
in selected cities of Ukraine in 2014 – 2015 

According to the data gathered by the information-analytical portal "Stolicznaja Niedwizymosc”, 

there was a slight increase in the prices of new apartments and a drop in the prices on the secondary 

market in Kiev in March 2017. In particular, the average prices of apartments on the primary market 

increased by 0.1 % to UAH 23,340 per 1m2 in March 2017 in comparison to those in February 2017 

but  they decreased by 1.3 % when compared to March 2016. The largest increase in the average 

prices on the primary market referred to the case of "premium" class apartments (increase by 1.2 % 

to UAH 46.39 thou. per 1 m²) and "comfort" class apartments (increase by 1 % to UAH 21.89 thou. 

per 1m²). A slight increase in the prices was also noticed in the segment of "economy" class 

apartments (increase by 0.9 % to UAH 16.78 thou. per 1m²) and "business" class apartments 

(increase by 0.02 % to UAH 29.91 thou. for 1 m²). The biggest increase in the house prices was 

recorded in such regions of Kiev as Darnycia, Podilski and Sołomenski, and the largest drop in the 

prices in the regions of Dniprowski, Obołonski and Swiatoszyński.7. 

Average housing prices on the secondary market decreased by 1.6 % to UAH 34.42 thou. per 

1m² in March 2017 in comparison to the prices in February 2017. The average price of a 1-room flat 
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in Kiev accounted for UAH 31.37 thou. per 1m² in March 2017 (a decrease by 2.5 % when compared 

to February 2017), 2-room flat – UAH 35.54 thou. per 1m² (decrease by 1.6 %), 3-room flat – UAH 

35.25 thou. per 1m² (decrease by 0.9 %), 4-room flat – UAH 39.11 thou. per 1m² (decrease by 

1 %). 

Concluding remarks  

The research shows that: 

 There were many potential buyers of residential real estate both in Poland and Ukraine in the 

analysed period of time. The majority of the people, however, were unable to finance the purchase 

of real estate with their own funds – the only option was to take out a housing loan. 

 The demand for housing loans in the analysed period was higher in Poland than in Ukraine. The 

main reason for that was a different level of remuneration in both these countries. Ukrainians 

were afraid of the unsTable economic situation. The demand side was represented by the people 

who received remuneration in foreign currencies. It was connected with a very high interest rate 

on housing loans. In Poland, the housing loans were more popular and – most importantly – more 

accessible. The „AfY” program was successfully implemented in Poland. It was the most popular 

program among Poles under the age of 35. The program implementation influenced the prices on 

the housing market. In some Polish cities, the "AfY" program contributed to the reduction of home 

prices on the market. The research carried out for the purposes of this article has shown that the 

government support program for the purchase of apartments was successfully completed in 

Poland. 

 While analyzing the results of the implementation of the Ukrainian state housing loan support 

program, it can be concluded that 738 preferential long-term loans for young families were 

granted in 2014 – 2016 for a total amount of USD 336.3 million including: in 2014 – 253 long-

term preferential loans for young families of up to UAH 84 million, in 2015 - 231 preferential loan 

in the amount of UAH 123.7 million, in 2016 – 254 preferential loans in the amount of UAH 128.6 

million. At the expense of the state budget, 74 preferential loans were granted in 2014 to the 

amount of UAH 24.3 million; at the expense of local budgets – 435 preferential loans for a total 

amount of 195 600 000 (out of which 116 loans for a total amount of UAH 36 600 000 in 2014, 

140 loans for a total of UAH 64 700 000 in 2015 and 179 loans worth USD 94.3 million in 2016). 

 Therefore, neither the expected results of the national program implementation nor the funds for 

providing housing for young people were achieved in the years of 2014 – 2016. The main strategic 

objectives of the state program, namely, providing affordable housing for young families and 

creating conditions for the development of building for the youth remained unfulfilled. The 

program was not effective enough and had No impact on the residential real estate market; it did 

not bring the expected outcomes because of its limited budget and it contributed to the program 

beneficiaries' purchase of their own apartments on a minor scale only.The program was constantly 

underfunded by both the state budget and the local budgets since the very beginning of its 

implementation. As at 01.01.2017, according to the data of the State Youth and Family Service, 

the service of long-term government loans aimed at young families and single young citizens 

accounted for only 8.7 % of the assumed Program indicators in 2013 – 2017. 
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SUPPORT FOR THE AGRICULTURAL INVESTMENT IN POLAND – 

DOMESTIC VERSUS CAP 
125 

Alina Danilowska1, associate professor  
1Warsaw University of Life Sciences-SGGW, Department of Economics and Economic Policy, Poland 

Abstract. Although Poland’s accession to the European Union (EU) in 2004 has offered the great opportunities 

for the modernization of the Polish agriculture in the form of access to vast range of support under Common 

Agricultural Policy, the state aid existing before accession was not abandoned. The aim of the paper is to assess 

the scope and size of the domestic support for the investment in agriculture in the context of the support for such 

activity under the EU Rural Development Programs (RDPs) in years 2004-2017. The examination revealed that 

in the period of Poland’s membership in the EU, the state credit aid system has conducted operations on slightly 

changed rules, however, in 2015 the scope of the credit support was reduced noticeably. The comparison of the 

number of beneficiaries and value of the state credit aid and aid under RDPs during three financial perspectives 

indicates the very important relative role of preferential credits in financing the modernisation of the Polish 

agriculture. Nearly one quarter of market oriented agricultural holdings used preferential credits in years 2004-

2017, while the small and semi subsistence farms were important group of beneficiaries of RDP. Although the 

difference between the nature of the state and EU aids (repayable credits and subsidised expenditures) they 

complemented each other. The decrease in the preferential credit lines and following fall in the number of credits, 

suggest that the role of the preferential credits in modernisation and restructuring of the agriculture will fall 

unavoidably. 

Key words: subsidised credits, agricultural holdings, Common Agricultural Policy, state aid. 

JEL code: Q14 Q18. 

Introduction 

Poland’s accession to the European Union (EU) in 2004 has offered great opportunities for the 

modernization of the Polish agriculture as agriculture has gained access to the vast range of support 

under Common Agricultural Policy (CAP). However, the existing before accession forms of backing 

the modernisation were not abandoned. In result, since 2004, the agriculture has had possibility to 

benefit from two sources of the help - domestic and the EU’s.  

The justification of the public support for the agriculture is a well-recognised issue. Examination 

of the intervention basis from historical perspective indicates that the list of reasons for support for 

agriculture as a sector of economy or its particular areas have been extending gradually. What more, 

the regional differences in that area are noticed? For example, Moor (1987) indicates that the 

intervention in agriculture in United States in Great Depression 1929-19332 was based on the idea 

of equity of a fair distribution of wealth. Many Authors consider interventions as a response to the 

characteristics and impacts of the so called „farm problem” that is complex phenomenon including 

such features of agricultural activity like for example price and income inelastic demand, small 

producer operations, climate conditions and other uncontrollable factors, buyers concentration and 

many others (Jelic M.A. et al, 2014, Brodeur C., Clerson F. (2015). Now days public support for 

agriculture is often seen as a solution of the problems generated by market failures like externalities, 

public goods and transaction costs  (Marsh J., 1992, Romstad E. 2002, Jongeneel R.A., Ge L., 2010, 

Hagedorn K., 2008, Vanni F., 2014). Danilowska A., 2015). Many authors use the approach of the 

New Political Economy and see the support system as a result of the interactions between economic 

and political agents and rent seeking behaviour (Paapi F.U., Henning C., 1999, Nedergaard F.U., 

2006, Zawojska A., 2011, Hvid, A., 2014, Poczta-Wajda A., 2016). As Katto-Andrighetto J. et al. 

                                                   
1 

Tel.: +48 22 5934039; fax: +48 22 5934031, E-mail address:alina_danilowska@sggw.pl 
2 The year of the start of a major intervention by the federal government into agriculture 
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(2017) noticed „public support reflects a political choice that is influenced by many factors such as 

the overall political and economic situation of a country, the balance of political forces at a given 

moment, broader societal choices and perceptions regarding food production, or the relative power 

of influence of civil society movements and professional lobbies”. 

The aim of the research is to assess the scope and size of the domestic aid for the investment in 

agriculture in the context of the support for such activity under EU Rural Development Programs in 

years 2004-2017.  

In the paper, the hypothesis „The domestic support for investment in agriculture has continue to 

be important for agriculture modernisation and restructuring after Poland’s accession to EU” is 

verified.  

The research concerns some problems (i) the evolution of the domestic support in Poland after 

Poland’s accession to EU, (ii) the scope and value of the domestic aid for agriculture versus EU one.  

Materials and methods 

The Agency for Restructuring and Modernisation of the Agriculture (ARMA) is the main source of 

information and data. It is responsible for implementation of instruments offered under Common 

Agricultural Policy (CAP) as well as providing the support from national funds.  

To achieve the paper’s aim the comparative method was applied. 

In the paper expressions „agricultural holding” and „farm” are used interchangeably. 

Research results and discussion 

The government aid for agriculture before 2004 in Poland 

With the accession to the EU, the Polish agriculture has gained access to different measures 

offered under CAP. They have enlarged the range of support forms the Polish farmers were offered 

before 2004. It is worth to underline that the domestic aid had long tradition in Poland. It existed 

during the communistic period as well, and next, it was used during transition to market economy 

quite early as in April of 1990. It took form of subsidised bank credits granted to farmers for financing 

the purchase of current means of production and some kinds of investment. 

In 1994, the system of the government aid for modernisation and restructuring of the agriculture 

was brought into operation. For management of the system the state agency - Agency of 

Restructuring and Modernisation of Agriculture was established. The credits, so called preferential 

credits, with subsidy to interest rate were the main form of the support. The credits were granted by 

banks that signed agreement with ARMA from their own funds and on their own risk. Although the 

credits for current means of production were continued1, the strong emphasis on support for the 

investment was given. Credits were allowed within lines of credits limits. There were three the most 

popular ones: basic investment credit line, line for young farmers and line for land purchase. The 

credit lines varied by targets, eligible agents and the level of subsidies. The scope of the credits was 

nearly all-encompassing. They were available for very vast range of investment in agriculture and 

for investment in some food industries. It stemmed from the agricultural policy that was trying to 

help to overcome the relative technological disadvantage of the Polish agriculture and unfavourable 

farm structure2. Beside regular subsidised credits for investment, the system encompassed the 

investment and current credits for overcoming effects of natural disasters. The credits were available 

to agricultural holdings (individual farmers, agricultural enterprises) and to enterprises operating in 

                                                   
1 The ARMA was responsible for organisational issues connected to granting the working credits on behalf Ministry of Agriculture.  
2 In 1990 the number of private farms was amounted to 2 138 thousand, the average area of agricultural land per farm was 6.3 ha. 52.8% of the 

farms owned less than 5 ha of land and only 6.1% more than 15 ha (Central Statistical Office, 1991).  
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food industries. The terms of subsidised credits were very advantageous comparing to market terms 

of commercial credits especially in the 90ties (Danilowska A., 2004). To restrain banks from charging 

very high interest rate the cup on the interest rate was introduced linked to central bank discount 

rate by multiplier. In the beginning, it was set up at 1.5, but it was changed several times. Borrowers 

paid only 0.5 bank interest rate in the case of basic investment credits, and 0.25 central bank 

discount rate in the case of credits for purchase of agricultural land or granted for farmers less than 

40 years old.  

The number of the granted subsidised investment credits varied year to year (Fig. 1). In the 

beginning it rose quickly from nearly 16 000 in the first year to 58 325 two years later, in 1997 it fell 

slightly to 56 570 and next in 1998 it dived to 17 314 because of the reduction of the credit line 

number and the funds for new credits. During the following five years it fluctuated noticeably and in 

2003 got 24 263. 
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Source: author’s calculations based on Annual Reports of ARMA 

Fig. 1. Number of preferential investment credits granted to farmers in 1994-2003 

In total, during 1994-2003 283 533 preferential investment credits were granted to farmers. 

Taking into consideration that in 2002 the total number of farms conducting activity in Poland was 

amounted at 2 172 205 (Eurostat, 2002) and the examined period is 10 years long, the number of 

credits is not stunning. But assuming that only about 750 000 market oriented farmers (FADN, 2004) 

were interested in such credits the evaluation of their role changes for much more positive. It is 

worth to mention that during the years 1994-2003 hundreds of thousands subsidised agricultural 

working credits were granted every year in parallel.  

The government aid for agriculture after accession to the EU 

For the first three years after accession to the EU, the preferential investment credit system 

continued to operate on the unchanged terms on the basis so-called „existing aid”. The scope of the 

investment credits was even boarded as two new credit lines were introduced.  

Since May of 2007, the system was adjusted to the Community guidelines for State aid in the 

agricultural and forest sectors 2007 to 2013 (European Commission, 2006). Although the reduction 

of the number of credit lines from thirteen to nine took place, the scope of credits remained nearly 

the same as the most popular credit lines sustained operations. What more, gradually in the following 

years new credit lines were set up again, however, they did not draw much attention of potential 

borrowers. The terms of credits changed slightly. A new regulation introduced the ratio of intensity 

of support1. The limit of maximum value of subsidies was set up at a 40-75 % of credit value. The 

                                                   
1 The maximum level of subsidies per agent. 
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level depended on the kind of investment credit line. In 2010, a new credit tool was introduced. It 

was the credit with the repayment of the part of credit capital by state.  

In 2015, Agency implemented new rules for the operating of subsidised credit system that were 

adjusted to New perspective of domestic support for 2015-2020 and new regulations of EU on de 

minims support in agriculture (European Commission 2013; European Commission 2014). The 

number of credit lines was decreased to five. Four of them was connected to agriculture, one to food 

processing. The interest rate cup was tied to WIBIOR1 and its maximal level was set up at WIBOR + 

2.5 percentage points but not less than 3 %. The interest rates for the borrowers were unified at 

0.67WIBOR regardless the credit line2. In 2017 the credits were granted under six credit lines. Two 

of them were designed for typical agricultural investment, one for food processing, two for 

overcoming the effects of natural disasters and one for repayment liabilities of agricultural enterprises 

–producers of milk, fruits since August 7th to April 30th 2016.  

Credit state aid for investment in agriculture and CAP support  

Agriculture of the EU members gets support within of Common Agricultural Policy. Since 

accession, the Polish farmers has been enabled to participate in measures offered during three 

financial perspectives: 2004-20063, 2007-2013 and 2014-2020. Subsidies to the expenditures for 

indicated activities are the main form of the support. 

In financial perspective 2004-2006 agriculture in Poland were offered aid within Rural 

Development Programme for 2004-2006 (RDP 2004-2006) and Sectoral Operational Programme 

(SOP). Under RDP 2004-2006, the Polish agricultural holdings were eligible to two groups of 

measures: (i) the same measures like in „old” EU members (15): support for agricultural holdings in 

less favoured areas (LFA), structural pensions, support for agricultural-environmental activities and 

improving animal health and welfare, afforestation of agricultural land, (ii) measures designed for 

new EU members: support to semi-subsistence farms, support to group of producers, support for 

adjustment of agricultural holdings to the EU standards, technical support. These measures 

concerned different important issues but generally supported very limited scope of investment in 

agriculture. Only the support to semi-subsistence farms and for adjustment of agricultural holdings 

to the EU standards could be treated as an aid for investment. 

Contrary to RDP 2004-2006, the Sectoral Operational Program (SOP) - „Restructuring and 

Modernization of the Food Sector and Rural Development” had pro-investment character. Program 

offered measures like: investment in agricultural holdings, setting up of young farmers, improving 

processing and marketing of agricultural products, diversification of agricultural activities and 

activities close to agriculture to provide multiple activities or alternative incomes, development and 

improvement of the infrastructure related to agriculture. Two first measures were strictly devoted 

for modernisation and restructuring the agricultural holdings whereas others supported this process 

indirectly. 

In 2004-2006, alongside the support from aforementioned measures farmers could applied for 

subsidised investment credits from lines: Basic investment credits (IP), Credits to young farmers 

(MR), Credits for purchase of agricultural land (KZ), Credits for launching or enlargement of family 

farm (GR), Credits for farm establishing or equipment within the Ministry of Agriculture program of 

                                                   
1 WIBOR – Warsaw Interbank Offered Rate. 
2 Except the credits for overcoming the effects of serious natural disasters. In this case the interest rate is established at 1.5%.  
3 Poland joined the EU during the financial perspective 2000-2006. 
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settlement on state land (OR), Credits for new technologies (NT) (Table 2), and some credit lines for 

food processing. The first three were quite popular, the importance of the others was marginal.  

Table 1 

Number and value of investment subsidised investment credits versus 
number and value of subsidised investment projects in agriculture under RDP 

2007-2013 (December 2014) 

Specification Number 
Value1 

(000’000 PLN) 

Preferential credits 63 952 6 286 

RDP 2004-2006: 

• support to semi-subsistence farms 
• support for adjustment of agricultural holdings to the EU 
standards  

SOP: 

• investment in agricultural holdings  
• setting up of young farmers 
• TOTAL 

  

157 600 1 316 

71 300 2 430 

  

24 231 2 491 

14 151 701 

267 282 6 945 
1 in the case of preferential credits the value of granted credits in nominal terms  
Source: Annual Reports on Activity of the ARMA (2004-2007). ARMA. Warsaw 2005-2008. 

As data in the Table 1 indicate, the agricultural holdings were very interested in the support under 

SOP and RDP 2004-2006, especially in the support for semi-subsistence farms. It stemmed from the 

very advantageous terms of that measure. Such farms were generally less interested in preferential 

credits with the necessity of the repayment of capital. Although the number of preferential credits 

was four times lower, the value of the credits were only 10 % lower. So the credits were the valuable 

source of the investment financing equal CAP investment measures.  

Table 2 

Credit lines supporting agricultural land purchase available in consecutive 
subs financial perspectives 

Cred

it 
line 

2004-2006 2007-2013 2014-2020 

200

4 

200

5 

200

6 

200

7 

200

8 

200

9 

201

0 

201

1 

201

2 

201

3 

201

4 

201

5 

201

6 

201

7 

IP x x x x x x x x x x x x x x 

KZ x x x x x x x x x x x x x x 

MR x x x x x x x x x x x    

GR x x x x x x x x x x x    

OR x x x x x x x        

NT x x x x x x x x x x x    

CSK2       x x x x x x   
1 IP - Basic investment credits, since 2015 acronym RR; KZ - Credits for land purchasing, since 2015 acronym Z; MR - Credits 
to young farmers, GR - Credits for launching or enlargement of family farm, OR - Credits for farm establishing or equipment in 
the frame of Ministry of Agriculture program of settlement on state land, NI – credits for new technologies, CSK - Credits with 
the repayment of part of capital, since 2015 acronym MRcsk 
2 since 2015 available only to young farmers for land purchase 
Source: author’s research based on Annual Reports of ARMA 

In next financial perspective 2007-2013, the system of CAP was reformed and the support for the 

agriculture was arranged under the Rural Development Programme for 2007-2013 (RDP 2007-2013). 

It offered 21 measures under four axes but as in the financial perspective 2004-2006, the direct 

support for the investment in agriculture was offered only by some measures like: „Setting up young 

farmers”, „Modernization of farms” and „Farmers’ participation in the quality food systems”. They 
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were quite similar to measures from the former financial perspective. The scope of the aims of 

investment that could be subsidised under these measures was rather vast.  

In 2007-2013, agricultural holdings were offered the same credit lines like before (Table 2). 

Moreover, in 2010 as aforementioned credit with subsidy to the repayment of the capital was 

introduced. 

Table 3 

Number and value of investment subsidised investment credits versus 
number and value of subsidised investment projects in agriculture under RDP 

2007-2013 (December 2014) 

Specification Number Value1 (thousand PLN) 

Preferential credits 98 578 18 518.4 

RDP 2007-2013 

• setting up young farmers,  
• modernization of farms, 
• participating farmers in the quality food systems 
TOTAL 

  

31 024 2 381.5 

66 077 9 464.7 

26 527 51.9 

123 628 11 898.1 
1 in the case of preferential credits, the value of granted credits in nominal terms  
Source: Annual Reports on Activity of the ARMA (2007-2014). ARMA. Warsaw 2008-2015. 

The comparison of the number and values of subsidised credits with the number and value of 

projects under RDP 2007-2013 highlights the very important role of the credits in examined years. 

Although their number was lower than number of projects supported under RDP 2007-2013, the 

value was about 55 % higher. It was a result of the very broad scope of the credits that could finance 

nearly every kind of investment. It is worth to mentioned that such important investment like the 

purchase of agricultural land could be financed only by credits. 

In current financial perspective 2014-2020, the Polish RDP 2014-2020 14 measures are envisaged 

for six priorities. The measure M04 - Investments in physical assets directed for modernization and 

farm restructuring has the highest proportion in the total indicative planed expenditure (the EAFRD 

support and the national contribution) amounted at 25 % (The European…, 2015). Under this 

measure the operations „modernization of farms”, „investment in farms located on Areas of Natural 

Constrains”, „investment in farms located on Areas of Natura 2000” are of strict investment 

character, whereas in measure M05- Damage/restoration/prevention actions operation „restoration 

of agricultural production capability”. Moreover, under measure M06 „Farm & business development” 

the sub measures „start-up aid for young farmers” and „restructuring of small farms” can be treated 

as support for investment in agriculture.  

In the first year of the financial perspective 2014-2020, the system of preferential credit offered 

the same credit lines as in former perspectives. As aforementioned, in 2015 the new regulation was 

introduced and the number of preferential investment credit lines were abandoned. Agricultural 

holdings can obtain the investment subsidised credit only under lines: basic investment and land 

purchase.  
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Table 4 

Number and value of investment subsidised investment credits versus 
number and value of subsidised investment projects in agriculture under RDP 

2014-2020 in years 2014-2017 (December 2017) 

Specification Number 
Value1 

(000’000 PLN) 

Preferential credits 14 867 4 696 

RDP 2014-2020: 

• farm modernization 

• investment in farms located on Nitrate Vulnerable Zones  
• investment in farms located on Natura 2000 areas 
• restoration of agricultural production capability 
•  start-up aid young farmers 

• restructuring of small farms 
• TOTAL 

  

13 526 2 813.6 

102 4.0 

0 0.0 

242 7.2 

8 863 886.3 

8 451 507.1 

31 184 4 218.2 
1 in the case of preferential credits, the value of granted credits in nominal terms  
Source: Annual Reports on Activity of the ARMA (2004-2007). ARMA. Warsaw 2005-2008. 

The radical reduction of possibility to use the preferential credits for financing the investment in 

agriculture caused the immense decrease in the number and the value of subsidised credits granted 

by banks during 2014-2017 (Table 4). But what is remarkable, the value of the credits is higher than 

the value of achieved agreements within the enlisted in the Table 4 measures (operations).  

The comparative statistics of the interest of agricultural agents in the preferential investment 

credits and participation of farmers in investment measures offered under SOP and Rural 

Development Programmes in 2004-2017 is shown in Table 5. Data concern only indicated measures. 

Table 5 

Number and value of investment subsidised investment credits versus 
number and value of subsidised investment projects in agriculture under RDP 

in 2004-2017 

Specification Number Value1 (thousand PLN) 

Preferential credits 177 397 29 500.4 

SOP, RDP 2004-2006,2007-2013, 2014-2020 298 466 23 061 
1 in the case of preferential credits the value of granted credits in nominal terms  
Source: Annual Reports on Activity of the ARMA (2004-2007). ARMA. Warsaw 2005-2008. 

The data show that although the total number of preferential investment credits is much lower in 

comparison with number of the subsidised projects within the EU measures, the total value of the 

granted credits is higher noticeably. It illustrates the importance of the state aid for investment in 

agriculture during examined period. However, as data for current financial perspective suggest, the 

role of the preferential credits falls gradually mainly due to reduction of the credit lines. 

Conclusions 

 In the examined years 2004-2017, the Polish farmers were given support from the state and 

within the CAP. The tools, terms and scope of the support from these two sources were different. 

 The state credit aid system in years of Poland’s membership in the EU has been nearly similar like 

credit support before 2004, however, since 2015 the scope of the credit aid has been reduced 

noticeably. 

 The comparison of the number and value of the aid given within state credit aid system and RDP 

during three financial perspectives indicates the very important relative role of preferential credits 

in financing the modernisation of the Polish agriculture.  



Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 52 
Jelgava, LLU ESAF, 9-10 May 2019, pp. 222-230 

DOI: 10.22616/ESRD.2019.125 

 229 

 Nearly one quarter of market oriented agricultural holdings used preferential credits in years 

2004-2017 while, the small and semi subsistence farms were important group of beneficiaries of 

RDP. 

 Although the substantial difference between the nature of the state and EU aids (repayable credits 

and subsidised expenditures), they complemented each other. 

 The decrease in the number of preferential credit lines and fall in the number of granted credits 

suggest that the role of the preferential credits in modernisation and restructuring of the 

agriculture will fall unavoidably.  
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Abstract. Modern management of agroholding is based not only on the management of its economic activity but 

capital management in order to maximize it as as well. The possibility of a systematic calculation of the aggregate 

capital value for the purpose of strategic management gives a clear understanding of the correct way of further 

development in which the company is located. Therefore, the purpose of the article is to determine the amount 

of aggregate capital, its structure in leading agroholdings of Ukraine, and on the basis of analytical studies of the 

development of proposals for the possibility of increasing the aggregate capital value. The achievement of the 

research goal was based on a systematic approach and a comparative economic analysis. During the study 

quantitative and structural analysis of processes and phenomena was applied. 

The study made it possible to establish that for 2010 - 2017 there is a clear tendency to increase the size of 

aggregate capital of agroholdings, what is connected with the growth of the volume of own capital. The share of 

equity in agroholdings increased due to the growth in the amount of reserve capital and retained earnings.The 

practical value of the results obtained is determined by the fact that the conclusions and proposals can be used 

to more accurately and objectively calculate the value of enterprises, which in turn can become the basis for 

making optimal financial decision. This material can be used to make strategic management decisions by 

managers of agricultural holdings. 

Keywords: capital, total capital, structure of capital, equity, profitability. 

JEL code:D23, Q13, Q14 

Introduction 

Taking into account Ukraine's aspiration to become a part of the EU, and in conditions of European 

integration and free trade, products of domestic producers of agricultural products should be high-

quality and competitive.Under such conditions, the effective operation of agroholdings isn't possible 

without increasing the equity capital and attracting it from the outside. After all, market value, 

financial stability and solvency of the enterprise, the level of risk of investment activity of enterprises 

depends on the efficient management of capital. 

The category "capital" is one of the fundamental and rather complex, and its content has been 

developed in the scientific works of O. Bem-Bawerk, M. Blauga, F. Wieser, C. Wicksell, K. Marx, C. 

Menger, W. Petty , D. Ricardo, A. Smith, D. Hicks and others. In the writings of the above authors, 

the basic categories of the studied scientific issues are considered, the classification of capital 

expands, the methodological bases of its evaluation are improved, the mechanisms for ensuring the 

efficiency of the formation and use of capital are developed. At the same time, conceptual questions 

regarding the basic economic logic of determining the effectiveness of capital management and its 

evaluation are considered fragmentary. 

An assessment of the capital structure is one of the most important and complex tasks that are 

being solved in the financing process. An immediate response to changes in the external and internal 

environments requires a significant upgrade of many management functions. In this connection, the 

role of analysis is growing first of all. 

The analysis allows determining the optimal structure of enterprise capital. At the same time, the 

interaction of the subjects of a market economy is primarily due to economic interest - an increase 

in the economic efficiency of the activity. After all, the most effective management of financial 

resources can be achieved using a policy of asset financing, the main objectives of which is to increase 

their profitability. Much of the theoretical development of the analysis of the structure of capital, as 

a branch of knowledge, does not take into account combinatorial methods for analysing both 
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empirical and static data, eliminating the disadvantages of historical analysis. The relevance of the 

problem identified the purpose and objectives of this article. 

Therefore, the purpose of the article is to determine the amount of aggregate capital, its structure 

in leading agroholdings of Ukraine, and on the basis of analytical studies of the development of 

proposals for the possibility of increasing the aggregate capital value. 

Main research objectives: 

• to determine the dynamics of the aggregate capital amount of leading agriholdings in Ukraine and 

to determine the reasons that led to changes in its value; 

• analyse the shares of the main components of the aggregate capital of agricultural holdings; 

• analyse the efficiency of using agroholdings of the total capital. 

Information sources: scientific articles available in international editions, annual financial reports 

of leading agroholdings of Ukraine. 

Based on the financial statements of Ukraine's agroholdings, the dynamics of aggregate capital, 

its structure, and the profitability of equity capital of leading agroholdings were calculated. 

The achievement of the research goal was based on a systematic approach and a comparative 

economic analysis. During the study quantitative and structural analysis of processes and phenomena 

was applied. 

Questions of the assessment of capital and its importance for the effective operation of agricultural 

holdings were considered in the works of N.O. Kurovskaya (Kurovskaya N., 2014), who explores the 

essence and theoretical n' methodological substantiation of the formation of agricultural enterprises 

capital. Nazarenko I. M. and Orehova A.I. (2015) explore the current state of capital provision of 

agricultural enterprises in Ukraine and its structure. O.O. Lelyuk examines the main criteria for 

optimizing the capital structure of agrarian enterprises (Lelyuk O., 2010). We consider this issue to 

be very relevant and necessary for further research. 

Research results and discussion 

Successful activity of business entities in any type of ownership depends on the availability of 

capital and the efficiency of its use, after all, capital is the basis of the production process since it 

determines the financial potential. Capital is a basic component of the success of any business, 

provided that the main purpose of the business is long-term economic growth. 

The size of capital is not only a formal criterion for assessing enterprise sustainability but also a 

subjective characteristic of owners' confidence in their business since they have invested in their own 

funds (Nazarenko I., Orehova A., 2015). All this gives us reason to say once again that the issue of 

capital adequacy is relevant. 

So as determine the real volume of aggregate capital, we propose to consider the dynamics of 

the aggregate capital of Ukrainian agroholdings in the dynamics in order to find out the main trends 

(Table 1). 

The data in Table 1 gives reason to assert that in 2014 all investigated agroholdings increased 

the amount of aggregate capital, which testifies to their successful and productive activity. The 

turning points were 2014 and 2015 - the time of severe economic upheavals in Ukraine, which 

negatively affected the value of the aggregate capital of all leading agroholding. 
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Table 1 

The dynamics of the aggregate capital of Ukrainian agroholdings 
in 2010-2017 (millions of $) 

Y
e
a
r
s
 

 Kernel Astarta Milkiland Avangard IMС МHP 

2010 1124.8 352.6 267.9 1079.0 87.4 1574.0 

2011 1572.6 567.9 327.7 1305.7 138.7 1944.4 

2012 2119.0 636.4 324.4 1578.3 244.5 2488.1 

2013 2366.9 693.0 336.5 1818.9 361.9 2768.1 

2014 1919.0 506.5 239.9 1038.3 183.8 2293.5 

2015 1465.6 491.6 186.6 624.1 174.6 2075.7 

2016 1509.3 574.6 168.5 529.5 158.9 2075.9 

2017 2009.1 533.3 160.4 512.8 180.1 2278.1 

C
o
n
d
it
io
n
a
l 

d
iv
e
r
g
e
n
c
e
, 
%
 

2017/2016 33.1 -7.2 -4.8 -3.2 13.3 9.7 

2017/2010 78.6 51.2 -40.1 -52.5 106.0 44.7 

Source: author’s calculations based on financial statements of agroholdings 

In particular, Milkiland and Avangard reduced their equity by more than 60 %, Kernel reduced its 

equity by almost 14 %, and MHP by about 30 %. Another situation is observed in the Astarta holding 

company, which has an increase in own capital by 9 %, but at the same time the size of the current 

obligations of the holding is growing by 34 %, accordingly, this is not enough to cover the reduction 

of long-term obligations by 73 %. The volume of obligations of "IMС" decreased by 55 %, so this 

agroholding was the most successful of the sample. 

Starting from 2016, the dynamics of aggregate capital shows an increase, what indicates an 

improvement in the level of financial stability in agroholdings: «Kernel» - by 33 %, , «IMС» - by 

13 %, «МHP» - by 9.74 %, by increasing equity and long-term liabilities. 

However, we are convinced that the efficiency of an enterprise depends on the rational use of 

available capital. After all, following certain proportions of equity and borrowed capital, it is possible 

to ensure the solvency of the enterprise, the necessary level of financial independence and 

profitability (Koshelyok V., Tereschenko O., 2016). 

Therefore, we will further analyze the structure of equity and borrowed capital on the basis of the 

financial statements of leading agroholdings (Table 2).  

As we see, according to Table 2, the structure of capital of leading agroholdings in Ukraine has 

changed. Thus, «Astarta», «Milkiland», «ІMC», «МHP» increased their share of equity by 2017. 

Equity of the share capital of Astarta Agroholding increased by 24 % due to the growth in retained 

earnings. In "Milkiland", reserve capital increased by 14.7 %. an increase in the amount of equity 

capital "IMC" is associated with the implementation of the "Plan for stimulating management", in 

which the issue of shares led to an increase in authorized capital by $ 3 million. The equity growth 

in "MHP" is due to an increase in retained earnings almost by 30 % and a reserve capital by 16 %. 

For a more detailed assessment of the capital of leading Ukrainian agroholdings, we propose to 

analyse the efficiency of the use of aggregate capital, as an important indicator in determining the 

financial condition of the enterprise is the indicator of profitability. Profitability as a general indicator 

of the economic efficiency of agricultural production reflects the efficiency of the resources consumed 

by the industry. 
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Table 2 

Analysis of the structure of the capital of agricultural holdings 
in 2010-2017, % 

Indicator 

Years 
Conditional 
divergence 

2010 2011 2012 2013 2014 2015 2016 2017 
2017/ 
2016 

2017/ 
2010 

Kernel 

Equity 
capital 

53.8 63.4 57.1 57.1 53.7 60.8 66.1 57.6 -8.4 3.8 

Borrowed 
capital 

46.2 36.6 42.9 42.9 46.3 39.2 33.9 42.4 8.4 -3.8 

Long-term 
liabilities 

14.9 11.5 21.7 13.1 15.2 8.0 9.2 27.8 18.5 12.8 

Astarta 

Equity 
capital 

59.3 54.1 51.5 53.5 43.5 48.9 61.5 65.2 3.7 5.9 

Borrowed 
capital 

40.7 45.9 48.5 46.5 56.5 51.1 38.5 34.8 -3.7 -5.9 

Long-term 
liabilities 

19.3 22.6 26.9 19.2 24.4 6.7 12.9 11.1 -1.9 -8.3 

Milkiland 

Equity 
capital 

45.9 50.6 55.1 52.1 39.4 19.3 4.1 8.1 4.0 -37.8 

Borrowed 
capital 

54.1 49.4 44.9 47.9 60.6 80.7 95.9 91.9 -4.0 37.8 

Long-term 
liabilities 

31.5 22.6 24.0 15.5 10.0 10.8 16.0 15.4 -0.7 -16.1 

Avangard 

Equity 
capital 

69.2 71.9 74.0 79.6 62.2 37.7 26.2 16.5 -9.7 -52.7 

Borrowed 
capital 

30.8 28.1 26.0 20.4 37.8 62.3 73.8 83.5 9.7 52.7 

Long-term 
liabilities 

22.0 16.8 13.1 14.5 7.9 47.8 65.0 14.4 -50.6 -7.7 

IMC 

Equity 
capital 

76.9 78.6 52.4 42.5 14.8 34.4 40.9 57.8 16.8 -19.1 

Borrowed 
capital 

23.1 21.4 47.6 57.5 85.2 65.6 59.1 42.2 -16.8 19.1 

Long-term 
liabilities 

13.7 12.4 19.7 14.1 38.4 25.5 36.3 17.2 -19.1 3.4 

МHP 

Equity 
capital 

42.6 47.6 48.2 45.1 41.2 32.4 33.4 43.3 9.9 0.7 

Borrowed 
capital 

57.4 52.4 51.8 54.9 58.8 67.6 66.6 56.7 -9.9 -0.7 

Long-term 
liabilities 

42.0 36.6 33.0 43.0 40.1 49.6 48.3 50.0 1.8 8.0 

Source: author’s calculations based on financial statements of agroholdings 

Figure 1 shows the dynamics of the profitability indicator of aggregate capital of agroholdings for 

2010-2017. 

It shows approximately the same trend in all investigated agroholdings. Profitability of aggregate 

capital tends to decrease since 2013, due to the reduction of net profit, in 2014 all investigated 

agroholdings were loss-making, so the profitability of all leading agroholdings was negative. In 2015, 

the situation was better, aggregate capital of agricultural holdings has been used more effectively. 
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Source: author’s calculations based on financial statements of agroholdings 

Fig. 1. Dynamic of profitability of aggregate capital of the Ukrainian agroholdings since 2010 
to 2017 

At the end of 2017, three agroholdings achieved a growth in the return on aggregate capital, in 

particular, Milkiland increased the indicator by 11.8 %, the net loss of the holding fell by 81 %, due 

to the fact that Milkiland concentrated its efforts on the sale of dairy products with high added value, 

as well as new export markets. 

The profitability of the aggregate capital of the agroholding Avangard increased by 4.6 % and 

amounted to -0.7 %, while the Avangard holding managed to reduce its net loss by 87 %.The 

operational activity of the "Avangard" agroholding was positively influenced by the seasonal growth 

in demand and prices for eggs in Ukraine, optimization of the cost price by updating the livestock, 

which led to increased productivity. The profitability of MHP's aggregate capital increased by 9.2 %, 

what is the result of the profiTable activity of the company. Thus, according to the financial statement 

of agroholdings in 2017, it received 204 million dollars of net profit, what is by 3.4 times more than 

in 2016. 

However, a number of investigated agroholdings reduced the profitability of aggregate capital by 

reducing the amount of net profit, including Kernel by 4.2 %, IMS by 5 %, Astarta by 5.9 %, what 

indicates an ineffective policy of managing capital in a post-crisis period and needs to develop 

proposals to address identified gaps. 

Conclusions, proposals, recommendations 

 The conducted research gives grounds to assert that the value of aggregate capital of agroholdings 

is gaining a tendency to increase. It is established that this is due to an increase in the volume of 

equity. Starting from 2016, the dynamics of aggregate capital shows an increase, what indicates 

an improvement in the level of financial stability in agroholdings: «Kernel» - by 33 %, «IMС» - 

by 13 %, «МHP» - by 9.74 %. 

 Most of the leading Ukrainian agroholdings have increased their share of equity, while in half of 

them, the share of equity in the aggregate structure is more than 50 %. This indicates that the 
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leading Ukrainian agroholdings use mostly internal sources of financing, in particular, retained 

earnings and reserve capital. We believe that this aspect is positive because it indicates an 

increase in the level of financial independence and the stability of agroholdings. 

 However, for those agroholdings that have reduced the profitability of equity, we recommend the 

following measures: 

• it is expedient for financial managers to consider the possibility of using along with internal and 

external sources of funding because attracting debt capital will significantly increase the financial 

potential of the enterprise due to the formation of an additional volume of assets; 

• carry out continuous monitoring of the structure of the holding's capital in order to achieve the 

optimal balance between own and borrowed capital and maintain this ratio at the appropriate 

level. 

The results of the analysis of the structure of the capital of agricultural holdings in Ukraine make 

it possible to assess the financial risk of attracting external sources of capital, establish a profile of 

the term of payments (regulation of dividend payments), refinancing the risks associated with the 

structure of debt, as well as the duration and ratio of short-term and long-term indebtedness. 
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Abstract. This paper provides  adaptation of the agricultural policy of Ukraine to the conditions and requirements 

of the EU. It was revealed that sTable GDP growth of Ukraine in the period from 2014 to 2017 was provided by 

the agricultural  sector of the economy: in 2017 its share in the formation of the country's GDP was 17 %. The 

dynamics of values and structural proportions of governmental support of agriculture was analysed, which showed 

that for the period of 2007 - 2017 the actual amount of financial resources aimed at implementation of 

governmental supportive  measures of agriculture was 86.5 % of the planned.  The paper proves that the defining 

criterion for the effectiveness of state support is the sTable growth of the macroeconomic indicators of the 

agricultural sector. Diagnostics of the effectiveness of state support shows that the state policy instruments of 

the financial policy did not contribute to a sTable increase in the production of agricultural products, as the 

dynamics of the growth of gross agricultural production for the period of 2007 - 2017 was not stable. 

In this paper the authors determined the main reasons of Ukraine's considerable lag from EU countries on social 

development indices in the agricultural sector. It was established that the EU experience on functioning of market 

socially oriented economy and state regulation of economic processes is necessary to extrapolate on functioning 

of agricultural sector of Ukraine. The proposed decision is to develop fundamental reforms of the State policy on 

development of agricultural sector of economy, to modernize the State agricultural policy and its institutional 

provision in accordance with the requirements of EU legislation;  Economic model of agricultural sector 

development should be reoriented from export of  raw materials  on model of stimulation of the export  of 

produced agricultural products; in the period of adaptation of agriculture of Ukraine to the requirements of EU   

budgetary support of agriculture must be changed  from 1.0 % to 3.0 % of gross domestic product of the country. 

Key words: the state agricultural policy; the common agricultural policy of the European Union; values and 
structural proportions of state support of agriculture of Ukraine. 

JEL code: F36, G18, H5, Q14 

Introduction  

Pro-European orientation of Ukraine encourages the adaptation of the national agricultural sector 

of the economy to the conditions and requirements of the European Union. Priorities of the State 

agricultural policy aim at integration of agricultural sector of economy into European structure. The 

advantages of the integration consist in the creation of reliable mechanisms of economic stability, 

financial security and sustainable development of agriculture. Theoretical and methodological 

approaches of  the European  integration of the agricultural sector of Ukraine's economy were formed  

in the works of prominent Ukrainian scientists such as M. Demyanenko, Yuriy Gubenya, S. Kvasha, 

S. Piasetska-Ustych . 

Focusing on the problems of development of Ukrainian agriculture in the context of European 

integration processes, Ukrainian scientists approved the necessity of systematic approach and 

complexity on determination of instruments of State Agricultural policy. 

Studies of foreign scientist such as  J. Peterson., B. Ballas, C. Pentland,  M. Tracey, L. Lindbergh, 

J. Tinbergen  have formed a significant basis of knowledge on the European integration perspectives 

through the development of the legal framework of European integration  processes,  mechanisms 

for its implementation and  coordination of  macroeconomic policy in the global economy. 

At the same time in Ukraine there is  No systematic research on adaptation of the Agricultural 

policy of Ukraine to the conditions and requirements of the European Union. The indicators of financial 

resources, which are aimed at realization of measures of State support of Ukrainian agriculture and 

their relations with the relevant EU indices, are undefined and discussed. Proceeding from the 
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foregoing, the aim of the article is to analyse the European tendencies on State regulation of 

economic processes and identify opportunities to extrapolate them on the functioning of the 

agricultural sector of Ukraine. 

Research results and discussion 

The State agricultural policy aims to support the profitability of agricultural producers and the 

sTable economic situation in the industry, as well as providing security and competitive producers in 

the international labour division (M. Demyanenko, 2007). From the position of review of existing 

tendencies, consisting in state financing of the agricultural sector of Ukraine, analysis of the dynamics 

of values and structural proportions of state support showed  that the level of financing of state 

supportive measures in agriculture in 2007 and 2017 were 95.9 % and 92.9 %, that characterizes 

the high level of  its  implementation (Table 1). 

Table 1 

The dynamics of State support for agriculture of Ukraine 

Indicator 
At the end of the year 

2007 2009 2011 2013 2014 2015 2016 2017 

The level of financing of 
State agricultural 
support, % 

95.98 87.72 70.85 82.48 86.65 81.51 103.64 92.93 

Specific weight of state 
budget expenditures in 
production volume of 
gross agricultural 
production, % 

4.67 3.17 3.55 2.92 2.19 0.89 0.86 3.60 

Amount of state support 
for 1 hectare of 
agricultural lands, UAH 

192.98 151.11 192.79 173.23 132.52 51.16 52.74 217.9 

.Budget expenditures per 
unit of total capital (1 
UAH) Of agricultural 
enterprises, UAH 

0.89 0.04 0.03 0.02 0.01 0.01 0.01 0.01 

Budget expenditures per 
unit of net profit (1 UAH) 
Of agricultural 
enterprises, UAH 

0.27 -0.44 0.32 0.48 0.26 0.02 0.03 0.13 

Source: author’s calculations 

In 2008 – 2015, the level of implementation of State supportive measures in agriculture was 

satisfactory (81,5 % – 86,6 %), but in  2011 – 2012 the level of implementation of State supportive 

measures in agriculture was unsatisfactory (70.8 % and 70.5 %). On average, for the period 2007 

– 2017, the actual volume of financial resources aimed at realization of  agricultural measures of 

state support was  86.5 % from planned. In this case, according to functional classification, the share 

of budget financing of agriculture in the national public spending in 2017 was only 1.3 %. Despite a 

low share of the budget financing of agriculture, the steady growth of Ukraine's GDP in the period 

2014 – 2017 is  provided by the agricultural sector : in 2017   its share in the formation of GDP of 

the country was 17 % (2014-10 %, 2016-11.7 %). Implementation of the State agricultural policy 

of Ukraine provides financial leverage of direct and indirect influence: budget financing, crediting, 

taxation, etc. The implementation of the common agricultural policy of the European Union also takes 

place due to the weighted tax and credit policy, but the special role is to introduce instruments for 

the restriction of the market self-regulation mechanism (grants, quotas, pricing tools, etc.). In fact, 

85-90 % of the total amount of EU budget funding is the price support of agriculture. It should be 

emphasized that, despite the relatively limited contribution of agriculture in the formation of GDP of 

EU countries (2 % – 5 %), the level of financing of the common agricultural policy of the EU is 40 - 

45 % of the European Union's budget. 
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The low share of Ukraine's budget expenditures aimed at  the development of agriculture leads 

to a chronic underfinancing of  agricultural sector. Amount of state support for 1 hectare of 

agricultural lands in 2007 was 193 uah/1ha, in 2017 – 218gr/ha (in equivalent – 7 euro/1ga), that 

is, for ten years increase was only in 1.13 times (it should be noted that during this period the total 

area of agricultural lands decreased by 161 thousand hectares) (Table 1). State support in EU 

countries is from 200 to 1400 euro/ha. 

The specific weight of state budget expenditures in production volume of gross agricultural 

production  has decreased steadily – from 4.7 % in 2007 to 3.6 % in 2017. However, during this 

period, as  the positive change can be considered the change of the functional vector of state budget 

funds: in 2007 – 2010  financing of services, financial support of measures in the agriculture, 

provision of the Agricultural Fund activity and other indirect support which was 60 % of budget 

support, respectively, the share of support of agricultural producers was only 30 % – 40 %.  In 2017, 

the financial support of agricultural producers was 77.0 % of the total budget funds among which: 

general management and management in agriculture  -  2.2 %; Financial support  for agriculture  by 

the reduction of loans – 5.5 %; Research, applied scientific developments, performance of works 

according to state target programs and state order – 3.0 %; Financial support for agriculture and 

industrial complex – 1.2 %; Organization and regulation of agricultural institutions' activities and 

provision of agricultural fund activity – 2.4 %; State support for the development of  hops, the laying 

of young gardens, vineyards and their supervision – 5.6 %; State support of livestock industry - 

3.1 %; Financial support for agricultural producers – 77.0 %. 

The defining criterion of efficiency of state support is sTable growth of macroeconomic indicators 

of agricultural industry. Diagnosis of the effectiveness of state support showed that the governmental 

financial policy leverages did not promote the sTable increase of agricultural production. Dynamics 

of production of gross agricultural production for the period 2007 – 2017 was not sTable (Fig.  1), 

respectively, the level of effectiveness of state support ranged from (-5.63 %) in 2015 to 6.93 % in 

2016. In 2017, this indicator was  (-0.61 %). Analysis of the European model of Agriculture (Defra 

(2011A), Greer, Alan and Tom Hind (2012), Roederer-Rynning, Christilla (2010)) makes it possible 

to conclude that the priority of the common agricultural policy of the European Union is a sustainable 

development of the agricultural sector, solving the complex of social tasks  and also active 

implementation of nature-protection measures. 

Ukraine is far behind the EU countries on social development indicators in the agricultural sector 

of the economy. The primary causes of such lag are: insufficient institutional provision of state policy 

on sustainable agricultural development, including rural areas; lack of necessary funding sources; 

non-balance of coordination mechanism and proper monitoring of the use of budget funds, aimed at 

social development of the villages, etc. 

Taking into account that Ukraine concerning natural-climatic conditions and soil quality belongs 

to one of the most favourable agricultural country among European countries (S. Piasetska-Ustych, 

2016), the urgent issue is the problem of state provision for creation in Ukraine the  adaptive agro-

ecosystem. 
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Source: author’s calculations 

Fig. 1. The effectiveness of state support of agriculture of Ukraine (approximation-polynomial 
second degree) 

Adaptation of the national agricultural sector of the economy to the conditions and requirements 

of the EU is subordinated to the strategy of creating a reliable partnership between the EU and 

Ukraine in the trade in agricultural and food products. According to the economical results of 2016, 

the EU countries took second place in the regional structure of agricultural production: foreign trade 

turnover between Ukraine and EU countries was $6 182.9 million, from which Ukrainian products 

export-$4 242.4 million. In this case, the key export products were: cereals -  $1 279.5 million; Oi 

l-$1, 185 million; Oil-bearing crop seeds-$587.5 million. Import of agricultural and food products 

from the EU countries to Ukraine -$1 940.5 million. This tendency is extremely important not only 

for Ukraine, being a  state oriented on export of agricultural products, and also for the European 

Union in the context of raising its status on the global market. 

Conclusions, proposals, recommendations  

Adaptation of the state agricultural policy of Ukraine to the conditions and requirements of the EU 

subordinated to the search of the totality of methodological principles, forms and methods of State 

support for the improvement of agricultural efficiency in the simultaneous promotion of sustainable 

development in the countryside, and preserving the ecological agricultural potential, in accordance 

with EU standards. The European model of agriculture has proved to be productive both in economic 

and social direction.  EU experience on functioning of market socially oriented economy and state 

regulation of economic processes is necessary to extrapolate on functioning of agricultural sector of 

Ukraine. We believe that it is necessary: firstly, to develop fundamental reforms of the state policy 

on development of agricultural sector, to implement a set of state measures that ensure effective 

functioning of finance and financial system; modernize the state agricultural policy and its 

institutional support in accordance with the requirements of EU legislation; secondly, the economic 

model of agricultural sector development should be reoriented from export of  raw materials  on 

model of stimulation of the export  of produced agricultural products ; and thirdly, in the period of 

adaptation of Ukrainian agriculture  to European Union requirements, budgetary support of 

agriculture should increase  from 1.0 % to 3.0 % of gross domestic product of the country. The basis 

of European implementation of Ukraine should be a socially oriented market economy. The key 
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requirement in this direction is to develop conceptual approaches for financial influence on value  and 

structural proportions of agricultural functioning. That actualizes the need for further research related 

to the development and implementation of the state aricultural policy and the development of modern 

and sustainable agricultural production in accordance with EU standards. 
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Abstract. In today's economic development, attracting investment is one of the main ways and sources of 

development and expansion of agrarian enterprises. Investments play the most important role in the formation 

of enterprise resources. Therefore, the most important for a business entity is the creation of favourable 

conditions for investing by investors. The basis for an investor's investment decision is the level of investment 

attractiveness of an enterprise. For this purpose, analysts of farms should be able to professionally and accurately 

calculate the investment attractiveness of an enterprise based on the rating of the issuer, based on the definition 

of the financial state and the method of integrated assessment.  The application of this approach allows the quick 

access to the prospects of investing funds and the reliability of the work of investment objects. At the same time, 

the investment potential of enterprises and investment risks are expressed as an integral indicator, which allows 

to estimate the investment attractiveness of enterprises. To test the results of the research, three joint-stock 

agricultural companies have been selected, located in different regions, the companies do not have the same 

investment climate and specialize in the cultivation of cereals and industrial crops. Based on the calculation of 

financial indicators, we have determined their investment attractiveness.  

The proposed methodology for assessing the investment attractiveness of agricultural enterprises, which consists 

of calculating the integral indicator, will allows to explore all aspects of the activity and take into account a 

significant set of indicators. The mathematical tools of this technique will allow to standardize the indicators and 

reduce them to a homogeneous value, and ultimately rank the evaluated enterprises by the level of investment 

attractiveness. The practical application of the above recommendations will increase the objectivity of assessing 

the investment attractiveness of agricultural enterprises, will enable the investor to prove the expediency of 

investing in a particular country, region, industry or enterprise. 

Key words: investment climate, investment attractiveness, agricultural enterprises, rating assessment, 
integral assessment. 

JEL code: G31, L53, Q13, R51 

Introduction 

The purpose of the study is to substantiate and improve the methodological approaches to 

determining the investment attractiveness of agrarian enterprises, which corresponded to the needs 

of potential investors regarding the prospects of capital investment. 

The main objectives of the study are: the disclosure of scientific approaches to the definition of 

investment attractiveness of enterprises; analysis of investment attractiveness of the region; rating 

of enterprises, based on the definition of financial condition; an integrated assessment of the 

investment attractiveness of agrarian enterprises, using an integrated approach taking into account 

a certain set of indicators.  

Information sources: scientific articles available in international editions, annual financial reports 

of agrarian enterprises of Ukraine. 

The most important task of the modern innovation policy of agricultural enterprises is to increase 

their investment attractiveness and to build a holistic financial support system for these purposes, 

which should be based on widespread attraction and the most efficient use of financial resources with 

diverse sources of origin. Investment attractiveness of enterprises is an integral characteristic from 

the point of perspective of their development, expansion of production and marketing parameters, 

strengthening the position on the market, the efficiency of the use of assets and their liquidity, 

solvency and financial sustainability, business activity, which in general can provide the appropriate 

level of competitiveness of object of management in the market. Particularly acute, the problem of 

increasing the investment attractiveness of the agricultural sector of the Ukrainian economy, which 
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is significantly lagging behind in technical and technological development, has a number of 

peculiarities that determine the necessity of accelerating investment processes: the unsatisfactory 

state of the material and technical base, its inconsistency with the level of scientific and technological 

progress, market instability of agricultural products, financial problems of enterprises, low 

profitability of production. Therefore, the problems of determining the investment attractiveness of 

agricultural enterprises of Ukraine are now quite relevant, strategic in the light of the need for the 

future economic breakthrough of the agricultural economy and its output on a fundamentally new 

development trajectory. 

Research results and discussion 

Formation of the investment attractiveness of an agricultural enterprise, that is, ensuring the 

availability of such characteristics that determine the urgency of the issue of investment with the 

appropriate prospect of their return and multiplication, is a process that requires specific 

management influence. 

The object of management is the financial and economic activity of the enterprise in terms of its 

results, which determine the attractiveness of the enterprise for investing and the factors that 

influence the obtaining of these results. 

Proceeding from the principle of systemacity and complexity, the study of the investment 

attractiveness of agricultural enterprises requires the use of systematic approach, that is, in order to 

analyse the investment attractiveness of agricultural enterprises. Firstly, it is necessary to give a 

general description of the investment climate of the country and region to which the enterprise 

belongs, and secondly to  analyse the level of development of the agricultural sector, and then 

consider the main indicators of the work of agricultural enterprises, which affect their investment 

attractiveness. Some scholars, in particular, Blank I. (2004), Koyda V., Lepekiko T. (2008), and 

Gaidutsky A. (2004) believe that "investment attractiveness" is an integral characteristic of the 

enterprise in terms of the efficiency of the use of assets and their liquidity, I will have solvency and 

financial stability. In turn, Bocharov V. (2000), Stechko D. (2001), and Chornaya L. (2008), in their 

works, consider "investment attractiveness" as a qualitative characteristic of the investment climate. 

A slightly different view is expressed by Napadovskaya I. (2005) and Asaul A. (2004), they represent 

"investment attractiveness" as a set of conditions that influence the formation of an investment 

climate. 

We believe that each of the above definitions allows you to highlight only a part of the relationships 

and characteristics inherent in the investment attractiveness at the level of the individual entity. 

In our opinion, a more complete and refined concept of investment attractiveness is the following 

definition: investment attractiveness of the enterprise - is an integral characteristic of the company 

as a future investment object, taking into account the combination of factors of external and internal 

influence, prospects of development and the possibility of attracting investment resources. 

In domestic practice, it is possible to distinguish the following methods for assessing the 

investment attractiveness of enterprises: 

- the method of rating company's valuation based on the data of financial statements, which 

provides an assessment of the financial condition of the enterprise, which assesses solvency, financial 

stability, profitability and business activity of the enterprise; 

- integral assessment of investment attractiveness, approved by the order of the Agency For The 

Prevention Of Bankruptcy Of Enterprises And Organizations. It involves defining an integral indicator 

of the investment attractiveness of the enterprise, which includes: integral indicator of property 
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status, financial stability, profitability, business activity, asset liquidity, as well as market activity of 

the invested object. 

We will conduct a study on the investment attractiveness of the enterprises on the example of 

three agricultural enterprises  from different regions of Ukraine with different indicators of the 

financial state: PJSC „Iskra”, PJSC "Im. Shevchenko" and PJSC "Kagarlyzke". For a more accurate 

and unbiased assessment, we have compared the agricultural enterprises of one organizational and 

legal form, called private joint-stock companies (Table 1). 

Table 1 

Receipt and development of investments in the studied regions of Ukraine 

Region 

Volume of developed  
investments in the region Investigated  

enterprise 
thousand UAH in % to the total volume 

Sumy region 2726306 39.2 PJSC «Iskra» 
Cherkasy 
region 

3178515 39.0 PJSC «Imeni Shevchenko» 

Kyiv region 4662796 13.5 PJSC «Kagarlyzke» 
Source: author’s calculations 

The investment attractiveness of a particular company depends directly on the investment climate 

and investment potential of the region. Determining the investment attractiveness of the region is 

important for many structures. To predict the investment attractiveness of the whole region, the 

rating agency "Euro-Rating" annually makes the rating of investment efficiency of the regions of 

Ukraine. Below we have considered the rating of the studied areas (Table 2). 

Table 2 

Ratings of investment efficiency of the studied regions of Ukraine   

Region 

1 half of 2017  2 half of 2017  1 half of 2018  2 half of 2018 

Rating Point Rating Point Rating Point Rating Point 

Kyiv 
region 

ineС 173 ineС 179 ineA 203 ineA 234 

Sumy 
region 

ineЕ 122 ineС 170 ineG 72 ineF 101 

Cherkasy 
region 

ineD 153 ineС 173 neD 159 neD 147 

Source: author’s calculations 

According to rating data, there is an improvement in the investment attractiveness of the Kyiv 

region. Negative aspect is the reduction of the attractiveness of the Sumy region from ineE to ineF 

and Cherkasy from ineC to ineD. The most attractive region is the Kyiv, and the least attractive - the 

Sumy region. This is due to certain factors that influence the formation of investment potential, 

namely the level of attractiveness of the priority sectoral industries, the state and dynamics of the 

investment market. 

Based on the indicators of financial reporting, we will determine the investment attractiveness of 

agricultural enterprises (Table 3). The financial condition of the investigated enterprises is different. 

The worst indicators are in PJSC "Iskra". An enterprise is not financially sustainable and is 

unprofitable. The net loss in 2017 amounted to almost UAH 47 million. The company should urgently 

hold a series of measures to prevent the bankruptcy proceedings. 

Better indicators are at PJSC "Kagarlyzke". The enterprise is financially sustainable and solvent. 

The negative aspect is the availability of 2 million UAH loss in 2017, however, with proper fiscal 

policy, the company will be able to have the net profit. 
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Table 3 

Rating estimation of investment attractiveness of agricultural enterprises, 
2017 

Indicator 
PJSC 

«Iskra» 
PJSC «Imeni 
Shevchenko» 

PJSC 
«Kagarlyzke» 

Total liquidity ratio 0.2 25.2 4.0 

Quick liquidity ratio 0.03 24.4 3.3 

Absolute liquidity ratio 0.01 0.1 - 

The coefficient of financial stability –0.5 1.0 0.8 

Coefficient of financial risk (financial leverage) –3.1 0.04 0.3 

Total solvency ratio 0.7 26.4 4.1 

Current solvency ratio 0.01 0.1 - 

Asset turnover rate 0.5 0.2 0.5 

Reserve turnover rate 9.1 10.8 15.1 

Cost-effectiveness of production, % -11.9 107.0 –5.6 

Return on assets, % -3.8 32.1 –2.2 

Return on equity capital, % -5.4 33.5 –2.7 

Place in rating 3 1 2 

Estimation of financial condition 
unprofitable, 
unsatisfactory 

state 

Liquid, 
financially 
sustainable 

satisfactory, 
financially 
sustainable 

Source: author’s calculations 

The best financial condition of the research results is in PJSC "Im. Shevchenko". The company is 

solvent, liquid and financially sustainable. The net profit in 2017 amounted to about 32 million UAH, 

and the return on equity was 33 %. 

We will evaluate the investment attractiveness of the investigated enterprises by the integral 

indicator of the investment attractiveness of the enterprise. 

This methodology for an integrated assessment of the investment attractiveness of enterprises 

and organizations involves the calculation of 6 groups of indicators: valuation of property status; 

assessment of financial stability (solvency); liquidity assessment of assets; assessment of 

profitability; assessment of business activity; evaluation of market activity by the formula: 

 І = ∑ fjms+ fjfs+ fjpr+ fjda+ fjla+ fjra  (1) 

I – integral indicator of investment attractiveness of the enterprise, fjms, fjfs, fjpr, fjda, fjla, fjra 

– weight coefficients of integral indicators of property status, financial stability, profitability, business 

activity, asset liquidity, market activity of the invested object. 
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Table 4 

Estimation of investment attractiveness by the integral estimation method 

Enterprise 

The 
amount 
of points 

Method of calculation Result 

PJSC «Iskra» 21.68 
І=4.95-26.52+27.38-
9.63+37.71-12.21 

Investment attractiveness is low. An 
enterprise does not pay dividends. In order 
to attract investors, the economy needs to 
carry out a number of measures for the 
financial rehabilitation of the enterprise 

PJSC «Imeni 
Shevchenko» 

242.77 І=11.11+61.71+143.43-
4.26+41.21-10.41 

The enterprise is an investment attractive. 
High indicators of financial condition, 
sTable income level enable to attract not 
only domestic but also foreign investments 

PJSC 
«Kagarlyzke» 

87.89 
І= 9.05+14.20+15.29-
9.63+69.38-10.43 

Investment attractiveness of enterprises at 
an adequate level. The investment of funds 
will allow the company to exit in the next 
reporting period to a positive financial result 

Source: author’s calculations 

As a result of the analysis, the investment attractiveness of PJSC "Im. Shevchenko" with a score 

of 242,77 points is on the first place. The second place goes to  PJSC "Kagarlyzke" with the result of 

87,89 points. And the worst result has  PJSC "Iskra" with only 21,68 points. That is, for the investor 

the best decision is to invest in the company PJSC "Im. Shevchenko". 

Conclusions, proposals, recommendations  

 The main identifier of the appropriateness of investing funds for an investor is the investment 

attractiveness of the enterprise. It means the characteristics of the future investment object from 

the standpoint of assessing its financial status, competitiveness, image and other factors of 

external and internal influence, which are crucial for the investor. The investment attractiveness 

of a particular company depends directly on the investment climate and investment potential in 

the region. Investigating the investment attractiveness of regions according to the region's rating, 

points out that the most attractive region is the Kiev, less attractive - Cherkassy and least 

attractive - Sumy region.  

 In assessing the investment attractiveness of the issuer's rating, we note that the financial status 

of the investigated enterprises is different. The worst performance is in the Iskra PJSC, which is 

located in the Sumy region. The enterprise is unsatisfactory and is unprofitable. Somewhat better 

indicators at PJSC "Kagarlyk", which is located in the Kyiv region and has a satisfactory financial 

condition. The best financial condition of the research results is PJSC "Im. Shevchenko ", which is 

located in Cherkasy region. The company is solvent, liquid and financially sustainable. 

 In assessing the investment attractiveness of farms by the integrated analysis method, the 

investment attractiveness of PJSC Iskra, the investment attractiveness at PJSC Kagarlyk, and the 

most attractive are PJSC "Im. Shevchenko ". Analysing the foregoing, we note that both methods 

of assessing the investment attractiveness of agrarian enterprises have shown the same results. 

Except internal factors, the investment attractiveness is influenced by external ones, namely the 

location in the respective region. As a result, the enterprise of PJSC "Iskra", which is in the least 

attractive region - Sumy region, has the smallest investment attractiveness. 

 The analysis of the investment attractiveness of the region and enterprises by the issuer's rating 

and the integral assessment method is important for the external investor as the probability of 

making false investment decisions is rather high. Based on the analysis of investment 

attractiveness, it is possible to prove to the investor the expediency of investing in a particular 
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region, enterprise. The extent to which this assessment is objectively and comprehensively carried 

out, and consequently, the proper follow-up of the feasibility of investing depends on the final 

result that the investor will receive. 
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THE SPATIAL DIFFERENTIATION OF DEVELOPMENT AND THE LEVEL 

OF THE FINANCIAL SITUATION OF RURAL COMMUNES 

OF THE SWIETOKRZYSKIE VOIVODESHIP 
129 

Pawel Dziekanski1, PhD; Elwira Lesna-Wierszolowicz2, PhD 
1Institute of Law, Economics and Administration, Jan Kochanowski University in Kielce, Poland; 2West 

Pomeranian University of Technology in Szczecin, Poland 

Abstract. A commune is a system in which various types of relationships between individuals and groups take 

place. It is bound by law to provide specific services and tasks. This requires the use of certain economic, 

infrastructure and financial resources. Finances are therefore the basis for the implementation of public tasks and 

determine the conditions for local economic development. The aim of the article is to analyse the spatial 

disproportions of communes' development in relation to their financial situation with the use of a synthetic 

measure (TOPSIS) in 2012, 2014, 2017. As part of the research, data from the Regional Data Bank of the Central 

Statistical Office and the regional accounting office were used, which allowed to build a synthetic measure of 

development and financial situation. The financial situation determines the scope and level of public services and 

tasks performed by rural communes. It is also one of the elements of creating opportunities or barriers to the 

competitiveness of rural communes. As part of the research, data from the Regional Data Bank of the Central 

Statistical Office and the regional accounting office were used, which allowed to build a synthetic measure of 

development and financial situation. The financial situation determines the scope and level of public services and 

tasks performed by rural communes. It is also one of the elements of creating opportunities or barriers to the 

competitiveness of rural communes. The value of the development measure fluctuated in 2012 from 0.38 to 0.54; 

in 2017 from 0.37 to 0.63. The best units (Strawczyn, Morawica, Sitkowka-Nowiny) in the studied area are 

characterized by a high position within the financial situation and good industrial function, which is supported by 

a well-developed infrastructure and social. These are units for which the agricultural function disappears and the 

industrial function significantly develops. 

Key words: financial situation, development process, rural commune, Swietokrzyskie Voivodeship. 

JEL code: H70, H71, H72, P25, R13. 

Introduction 

Nowadays, the region is perceived as a zone subsystem with a spatial character. The creation of 

specific structures is associated with the process of organizing space, consisting in placing in it 

individual elements (economic, social, technical) building a given system, determining their 

interrelationships and relations with the natural environment (Korenik S., 1999, 51).  

Ensuring a balance of economic, social and environmental goals aimed at long-term development 

means basing the functioning of local and regional systems on the principle of sustainable and 

sustainable development, should be the goal of decisions of local authorities. The use of endogenous 

factors in this process leads to the improvement of the general well-being of the inhabitants (Prus 

P., Drzazdzynska K., 2017). Local development is a multidimensional concept and is perceived as 

quantitative and qualitative changes taking place in the social and economic functioning of local 

government units (Markowski T., 2008, 9).  

The financial situation includes not only the financial position, but also the self-government's 

ability to continue providing services and repaying liabilities. It a component of the competitiveness 

and responsibility of local authorities for the development and satisfaction of the needs of its 

inhabitants. The assessment of the financial standing of local government units allows to determine 

not only the efficiency of the functioning of these units, ie the ability to meet their obligations, but 

also the opportunity to improve the quality standard of services they provide to local communities 

(Dziekanski P., 2016). 

                                                   
1 pdziekan@interia.eu 
2 elwira.lesna@zut.edu.pl 
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Data / Methods 

The aim of the article is to analyse the spatial disproportions in the development of rural 

communes in relation to their financial situation using the synthetic measure (TOPSIS). The analyses 

were carried out in the system of 70 rural communes in the Swietokrzyskie Voivodeship. The source 

material was data from the Regional Audit Chamber (Kielce branch) and the Local Data Base of the 

Central Statistical Office for 2012, 2014 and 2017. In the context of evaluation of development in 

rural communes of the Swietokrzyskie voivodship, social, economic, infrastructural and financial 

variables were adopted as partial measures. 

In order to determine the measure of synthetic development, the following procedure was used 

(Dziekanski P., 2016, 2018). 

1) Selection of variables describing the development and financial situation of rural communes. 

Variables characterized by low spatial variability and high correlation of variables were removed from 

the study (according to the inverted matrix method, (Malina A., 2004, 96-67).  

2) The selected variables were subjected to the zero-uniformization procedure using the following 

formulas: 

for the stimulant  ��� = 	
���	
������



�����	
������
, where �� ∈ �  (1), 

for destimulants  ��� = 	


�����	���



�����	
������
, where �� ∈ �  (2), 

where: S-stimulant, D-destimulant; i = 1, 2 ... n; j = 1, 2 ... n, xij - means the value of the j-th 

characteristic for the studied unit, max - the maximum value of the j-th feature, min - the minimal 

value of the j-th feature (Dziekanski P., 2016; Mioduchowska-Jaroszewicz E., 2013, 127-140; Mlodak 

A., 2006).  

3) A synthetic measure of development and financial situation was determined using the TOPSIS 

method. The value of the synthetic measure was determined for individual examined objects based 

on the formula (3): 

 �� =	
��
�

��
����

� , �����	0 ≤ �� ≤ 1, � = 1, 2, . . . , ";	 (3),  

where: ��
	 - means the distance from the anti-pattern, ��

� - the distance from the pattern  (Wysocki 

F., 2010, 156-157). The indicator (3) assumes a value between [0,1]. A higher value of the indicator 

(close to one) means a more favourable situation of the object, a lower (near zero) weaker value 

(Glowicka-Woloszyn R., Wysocki F., 2016). 

4) The area of rural communes in the Swietokrzyskie Voivodeship was divided into 4 quartile 

groups. The size of the indicator in the first group means the best unit, in the last group – the worst. 

The correlation between the results obtained was also verified based on the correlation coefficient 

(Dziekanski P., Wyszkowski A., 2018, 219-238; Wysocki F., Lira J., 2005). 

Research results and discussion 

Regions have become subjects of economic processes. They set the policy framework, presenting 

and implementing the interests of the communities concerned, taking into account local resources. 

Socio-economic development is a complex phenomenon and difficult to unequivocally and objectively 

evaluate. The environment and the economy form a network of interconnections and, acting for the 

benefit of the community, are interdependent and should be considered together (Zakrzewska-

Poltorak A., 2011). 

The development of the local government unit is spatially polarized. The actions implemented by 

rural communes are a combination of interrelated factors that create a multidimensional space. As 

Adamowicz (2003) points out, the course of basic economic processes at the local scale is shaped by 
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the general economic and social system or the development policy carried out by local authorities. 

There are traditional factors such as: location, material resources, infrastructure, people resources, 

financial capital that affect the local development process. Financial resources are essential for the 

optimal functioning of local governments. Without sufficient levels of autonomy and resources, 

individuals will not be able to operate effectively. Inadequate tax structure, insufficient financial 

equalization system, lack of correlation between normative and actual expenditures as a result will 

reduce the role of local officials in the process of implementing local economic policy (Oplotnik Z., 

Brezovnik B., 2004). 

It is worth noting that the analyses carried out by Dziekanski (2016, 2018), Churski and co-

authors (2013) and Stanny (2013) show that the most important development factor, next to the 

location in the socio-economic space, are the local finances. Douglas and Gaddie (2002) indicate that 

they shape the possibilities of timely meeting financial obligations and ensuring continuity in 

providing services to the local community. The financial situation of rural communes is the probability 

that local governments will fulfil current and future financial obligations. It is also the ability to carry 

out public tasks (current needs of communities and development activities of rural communes) and 

stimulate development processes (Satola L., 2015). 

Each territorial self-government unit has a range of tasks defined by law, as well as a pool of 

available financial resources that should secure their implementation. Satisfying the collective needs 

of local communities, increasing the investment attractiveness of the local government depends 

largely on the possessed income, both own and foreign (Bieniasz et al., 2013, 25-42).  

In the Swietokrzyskie Voivodeship we can observe a clear division into the industrial north of the 

region and the agricultural south and east (with a gardening and fruit-growing element). The 

voivodeship's industry was shaped in close connection with the existing resources of rock, chemical 

and energy resources. The metallurgical, machine and food industries also play an important role.   

A synthetic measure of the development of rural communes in the Swietokrzyskie Voivodeship in 

relation to the measure of financial situation is presented in Table 1. It indicates a different level of 

surveyed units and changes in affiliation to the quartile group of rural municipalities over time. 

Evaluation of the relationship between development and financial situation is important both for the 

investor seeking location for the company and may have practical significance for both the authorities 

of the unit and the central authorities. The value of the analysed measures is shaped by economic 

character of the unit (industrial, agricultural), financial independence, level of own income, local 

taxes or expenditures, infrastructure and demographic potential. 

The value of the development measure fluctuated in 2012 from 0.38 (Blizyn, the weakest unit, 

financial group A) to 0.54 (Morawica, the best unit, financial group A). In 2017, the rural community 

of Nagłowice turned out to be the weakest (0.37, financial group D), while the best was Sitkowka-

Nowiny (0.63, financial group A). In the analyzed period, the rural commune of Strawczyn (financial 

situation group A) turned out to be strong. The dominant units (eg Sitkowka-Nowiny, Morawica, 

Strawczyn) have a service-industrial character, which is supported by well-developed infrastructure 

and social. They are also the leading units according to the financial situation, and their location in 

the vicinity of the largest centre (Kielce, the capital of the region), at the same time enhancing the 

changes of structures and functions performed by them for the benefit of greater multi-functionality.   
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Table 1 

Classification of rural communes in the Swietokrzyskie voivodeship according 
to the measure of synthetic development in 2012, 2014 and 2017 

Gr 
The name of 

the 
commune 

2012 The name of 
the 

commune 

2014 The name 
of the 

commune 

2017 

TOPSISR TOPSISF TOPSISR TOPSISF TOPSISR TOPSISF 

A 

Morawica 0.54 A Strawczyn 0.56 C 
Sitkowka-
Nowiny 

0.63 A 

Sitkowka-
Nowiny 

0.53 A Morawica 0.55 A Morawica 0.58 A 

Miedziana 
Gora 

0.51 B 
Sitkowka-
Nowiny 

0.55 A Strawczyn 0.56 A 

Samborzec 0.45 B Rakow 0.47 B Piekoszow 0.49 B 

B 

Skarzysko 
Koscielne 

0.45 C 
Ruda 
Maleniecka 

0.47 D Wislica 0.49 D 

Rytwiany 0.44 C Blizyn 0.46 D Blizyn 0.48 D 

Sobkow 0.44 C Bodzechow 0.46 A Falkow 0.48 A 

Szydłow 0.44 A Kluczewsko 0.46 A Gowarczow 0.48 A 

C 

Tarlow 0.43 C Sobkow 0.45 B Wodzisław 0.46 C 

Wojciechowice 0.43 B Tarlow 0.45 C Zlota 0.46 B 

Falkow 0.42 A Gorno 0.44 B Baltow 0.45 C 

Imielno 0.42 C Obrazow 0.44 A Laczna 0.45 C 

D 

Lagow 0.42 B Radoszyce 0.44 B Michalow 0.45 A 

Sadowie 0.39 B Lagow 0.42 C Tuczepy 0.44 B 

Mniow 0.39 D Wojciechowice 0.42 B Wasniow 0.44 B 

Blizyn 0.38 C Baltow 0.41 B Backowice 0.43 A 

Gr - quartile group; A - very good, B - good, C - weak, D – bad; TOPSISR development synthetic measure; TOPSISF financial 
situation synthetic measure 
Source: author’s calculations based on Local Data Bank of the Central Statistical Office 

Table 2 

Diversification of the measure of synthetic development and financial 

situation of rural communes in the Swietokrzyskie Voivodeship in 2012, 2014 
and 2017 

 Measures of 

differentiation 

TOPSISR   TOPSISF    

2012 2014 2017 2012 2014 2017 

Standard 
deviation 

0.04 0.04 0.04 0.06 0.05 0.07 

Max 0.54 0.56 0.63 0.04 0.04 0.03 

Min 0.32 0.33 0.37 0.49 0.51 0.67 

Average 0.42 0.45 0.47 0.17 0.19 0.16 

Gap  0.22 0.23 0.26 0.26 0.28 0.29 

Quartile range 0.06 0.05 0.05 0.21 0.24 0.25 

Coefficient of 
variation 

0.10 0.09 0.09 0.25 0.26 0.29 

Asymmetry 0.37 0.25 0.81 0.30 0.31 0.32 
Source: author’s calculations based on Local Data Bank of the Central Statistical Office  

Diversification of rural communes in the Swietokrzyskie Voivodeship in the analysed area of 

development and financial situation is stable. This is indicated both by the standard deviation (0.04 

in 2012, 2014, 2017 according to the development measure, 0.06, 0.05, 0.07 according to the 

financial situation measure) and the coefficient of variation (0.10, 0.09, 0.09 for the measure of 

development, 0.22, 0.20, 0.24 for the measure of financial situation). The increase in variation 

between rural communes in the Swietokrzyskie Voivodeship is indicated by the range, which for both 
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analyzed measures increases (0.22, 0.23, 0.26 for the development measure, 0.32, 0.32, 0.51 for 

the measure of financial situation, Table 2). 

In the group of rural communes, in the Swietokrzyskie Voivodeship there is a positive correlation 

dependence between the synthetic measure of development and the measure of financial situation 

in subsequent years. The correlation value between the indicated measures was 0.219 (in 2012), 

0.373 (in 2014) and 0.588 (in 2015). In the analysed period, we were dealing with convergence, and 

the spatial differentiation according to the examined measures was quite sTable (Table 3). 

Table 3 

Correlation of measures of development and financial situation of rural 

communes in the Swietokrzyskie Voivodeship (in 2012, 2014, 2017) 

Synthetic measure / 
correlation year 

correlation coefficient 

gamma Spermana tau Kendalla Pearsona 

TOPSISR 2012-2014 0.730 0.825 0.685 0.861 

TOPSISR 2014-2017 0.789 0.872 0.736 0.895 

TOPSISR TOPSIS 2012 0.074 0.095 0.069 0.219 

TOPSISR TOPSISF 2014 0.186 0.234 0.174 0.337 

TOPSISR TOPSISF 2017 0.290 0.385 0.273 0.588 

TOPSISF 2012-2014 0.641 0.719 0.605 0.765 

TOPSISF 2014-2017 0.493 0.586 0.464 0.710 
Correlation coefficients are significant with p <0.050;  
Source: author’s calculations based on Local Data Bank of the Central Statistical Office  

 
Source: author’s calculations based on Local Data Bank of the Central Statistical Office  

Fig.  1. The relation of synthetic measures year to year with adjustment of the regression line 

Figure 1 presents correlograms describing the relationship between a synthetic measure of 

development and the financial situation. In the analyzed period, they were subject to convergence 
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(Pearson's correlation coefficients in the analysed time interval and the level increased). The location 

of individual municipalities on a graph in one large group may also indicate that they are statistically 

similar to each other. The outliers are Morawica, Sitkowka-Nowiny, which have a developed industrial 

function and are located in the orbit of the region's capital (Kielce). 

The analysis of the scatterplot indicates that the increasing value of the measure of development 

or the financial situation is accompanied by a change in the position of the points that are getting 

closer and closer to the straight line. The analysed synthetic measures were subject to convergence 

(Pearson's correlation coefficients in the analysed time interval increased from 0.219 in 2012 to 

0.588 in 2017, Figure 2). Measures indicate a similar level of equipment of units in the aspect of 

development and financial situation as well as stability of their level over time. 

 
Source: author’s calculations based on Local Data Bank of the Central Statistical Office  

Fig.  2. Relation of synthetic measures with the adjustment of the regression lines of rural 
communes in the Swietokrzyskie Voivodeship (in 2012, 2014, 2017) 

Conclusions, proposals, recommendations  

 The activity of local units requires making available to local self-government bodies public 

resources enabling organizing, supplying and financing public tasks for which local government 

authorities are responsible. The process of an individual's activity or its development takes place 

in a multidimensional space, creating a network of mutual connections and acting for the benefit 

of a given community. They shape measures of a financial, economic, technical infrastructure, 

social infrastructure, public order and safety, spatial order and ecology. 

 There is a correlation between the level of development and the financial situation of rural 

communes. From the financial perspective, you can make a comprehensive assessment of the 

functioning of the rural commune and its development opportunities. The financial situation is a 

derivative of the public tasks carried out by the local government. Socio-economic development 

is the process of transforming the economic and social environment into a place friendly to 

residents, allowing them to obtain decent income, ensuring access to public services, enabling 

participation in culture and giving a sense of agency especially in social matters and satisfying 

aspirations. 

 Conditions of financial standing of individuals may be shaped by the area in which they occur (e.g. 

location and size of territorial self-government units, available resources and natural assets, 

investment attractiveness) and may also be independent of it (e.g. economic fluctuations in the 

country and on world, state of public finances, scope of income and expenditure authority of 

territorial self-government units). 

 The value of the development measure fluctuated in 2012 from 0.38 (Blizyn, the weakest unit, 

financial group A) to 0.54 (Morawica, the best unit, financial group A). In 2017, the municipality 
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of Naglowice turned out to be the weakest (0.37, financial group D), while the best was Sitkowka-

Nowiny (0.63, financial group A). The best units in the studied area are characterized by good 

industrial function, which is supported by well-developed technical and social infrastructure. 

 The value of a synthetic measure depends on the number and type of adopted variables to be 

tested. It can help local authorities to assess the effectiveness of past development instruments. 

It allows to assess disproportions between individual units. It allows to indicate weaker and better 

areas of the unit's operation. In the case of low spatial aggregations, we encounter data deficits 

most often caused by the lack of data representativeness. 
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Abstract. The accounting outsourcing services have not rich experience in Latvia. It started developing in the 

1990s, but accounting outsourcing services have different expertise and history in Europe and around the world. 

An accountant is not a regulated profession in Latvia; an accountant is able to practice without a mandatory 

accountancy qualification, and it is enough for him/her to have only an economic-related academic or professional 

certificate, diploma or degree or experience or an accountant leading to a certificate of competency. This research 

aims to identify main future challenges for outsourcing accounting companies and accountants. The article looks 

at both theory and practice and attempts to determine and understand problematic issues about the advantages 

and disadvantages of outsourcing accounting leading to recommendations for improvement. The rapid 

development of cloud accounting has played an essential role in the development of outsourcing accounting these 

days. The author found that only in Norway there are specific rules for outsourcing accountants or external 

accountants. Main advantages of cloud accounting are possibilities of remote work and a universal system for 

accountants and managers. The author defined three significant questions for the Accounting Outsourcing Survey 

in Latvia, Lithuania, and Estonia.  

Keywords: accounting, accounting outsourcing. 

JEL code: M41. 

Introduction 

Outsourcing services have helped thousands of countries to be profiTable and increase efficiency 

in Europe. In the paper, the author intends to discuss the historical development of outsourcing 

accounting companies, cloud accounting as a part of the outsourcing service and as a new paradigm 

of accounting policies. The development of an accountant’s profession is a popular subject in 

researches in many countries. The author made theoretical research on literature review and 

developed survey questions for the next research, evaluating outsourcing accountants in the three 

Baltic States. The main problem is that there are No mandatory requirements regarding education 

for a practising accountant in Latvia. This research aims to identify main future challenges for 

outsourcing accounting companies. The scientific literature review and monographic method, 

economic analysis and synthesis methods, data comparative analysis method, and data analysis of 

the European Commission regulated professions database are used in this article. 

Outsourcing accounting services worldwide and in Latvia 

Any company and even any individual, who carries out an economic activity, must keep an 

accounting. „Accounting is a system of measurement (‘to count’) and reporting (‘to account for’) of 

economic events for the purpose of decision making.” (Stolowy H. &, Ding Y., 2017). 

In general, the main reasons why companies outsource their services are to ensure a high level 

of productivity and to offer maximum quality to their own customers. The area of outsourced service 

is vast, including but not limited to business process outsourcing (BPO), human resources services, 

and information technology (IT) outsourcing. Some of the most outsourced global services are 

financial accounting services, generating much of Business Process Outsourcing revenue. The largest 

global payers in this area are Deloitte, PricewaterhouseCoopers, Ernst&Young, and KPMG constituting 

the so-called „The Big4” offering services such as accounting, auditing, corporate finance or insurance 

services (Popovici, Moraru, 2018). 

                                                   
1 E-mail: ivita.faitusa@lu.lv, phone No +371 26141974 
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The origins of accounting services in Latvia should be related to Swiss Professor E. Lauris who 

established the first accounting office in 1901, whereas the offices had already spread all over Europe 

by the end of the 1930s. Accounting offices carried out accounting for the agricultural and craft 

companies. In Latvia, the first office of this kind started its activities in 1923, and it provided services 

to 71 agricultural companies during its first year of operations (Millere, 2011).  

Since the Industrial Revolution, companies have grappled with how they can exploit their 

competitive advantage to increase their markets and their profits. Almost throughout the 20th 

century, a model was a large integrated company that can „own, manage, and directly control” its 

assets. In the 1950s and 1960s, the rallying cry was diversification to broaden corporate bases and 

take advantage of economies of scale. By diversifying, companies expected to protect their profits, 

even though expansion required multiple layers of management. Subsequently, in the 1970s and 

1980s, organisations attempting to compete globally were handicapped by a lack of agility that 

resulted from bloated management structures. To increase their flexibility and creativity, many large 

companies developed a new strategy of focusing on their core business, which required identifying 

critical processes and deciding which of those could be outsourced (SCRC, 2006). 

Only in the 1990s, after the restoration of Latvia’s independence, the accounting services again 

could develop as an independent type of business (Sneidere, Bumane, and Lascenko, 2013). 

At present, outsourcing has become a global phenomenon that has revolutionised the business 

environment. Outsourcing is more present than ever, and the type of impact that this field can have 

on the economy lies with each state. Investing in infrastructure, education, openness to innovation, 

and innovation itself can make a difference in the long run (Popovici, Moraru, 2018). 

The 2016 International Federation of Accountants Global SMP Survey asked practitioners from 

small and medium-sized practices across the globe about their challenges, how various 

environmental factors may affect them over the next five years, their 2016 revenues and projected 

2017 revenues and the consulting services they provided. It additionally reports on practitioners’ 

views on the impact of challenges that their small and medium-sized corporate customers faced. 

Besides, it introduced questions on personnel and staffing issues, technology challenges, collection 

ratios, and employee utilisation ratios (IFAC, 2017).  

Data (Fig. 1) enables us to see that respondents rated eight factors to indicate the degree to 

which they believe each element can impact their practice over the next five years. Consistent with 

2014 and 2015, the Regulatory Environment continued to be viewed as the most impactful with 56 % 

of respondents anticipating that it will have a high or very high impact. Technology developments at 

52 % up from 43 % in 2015 were viewed as having the next highest potential impact on SMEs. The 

percentage of respondents that rated the anticipated implications of Capability to Adapt to New Client 

Needs as high or very high (45 % up from 36 % in 2015), and Perceived Trust and Credibility of the 

Profession (43 %, up from 35 % in 2015) increased substantially in comparison to 2015. For all four 

of the environmental factors noted, sensitivity to the factors increased in 2016, falling more in line 

with 2014 survey results. (IFAC, 2017). 
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Source: author’s construction based on IFAC, 2017 

Fig.  1. Factors impacting SMPS over next five years- comparison of 2016, 2015, 2014  
(sum of high & very high impact) 

The Framework for International Education Standards for Professional Accountants and Aspiring 

Professional Accountants (2015) defines such requirements for the accountancy profession: 

preparing, analysing, and reporting relevant and faithfully represented financial and nonfinancial 

information; partnering in decision-making and in formulating and implementing organisational 

strategies; developing and examining relevant tax information (Bruna I. et al, 2017). According to 

those theoretical statements, the author will analyse the regulation of the accountant’s profession as 

an essential quality provider to ensure accountancy service. 

Analysis of accountants’ profession in European Countries 

After data analysis of the European Commission regulated professions database (European 

Commission, 2019), the author found that three different generic names of accountants’ professions 

exist in 18 European Union Member States: 1) Accountant/ Tax Advisor includes 38 regulated 

professions, 2) Auditor/ Accountant includes 40 regulated professions, and 3) public finance 

accountants include three regulated professions, which are incorporated in the European database 

as Auditors and Accountants together. Names of professions differ, and we can find more than 10 

types of professions for an accountant (Table 1). 

From data (Table 1), we can see that professions are very different, and there are No common 

names in, for example, the generic name of the profession (auditor/accountant). There are Chartered 

Accountants and Auditors in Austria, but in the Netherlands, there is auditor/accountant. Moreover, 

many other differences are observed in European countries. 

There are three main types of regulation in European countries: reserves of activities, reserves of 

activities and protected title, and protected title (without reserves of activities). 
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There are three qualification level types: SEC - diploma post-secondary education; PS3 - diploma 

of the post-secondary level (3-4 years), and attestation of competence just in the Czech Republic. 

The author found that there are specific rules for outsourcing accountants just in Norway: external 

accountants must be authorised by the Financial Supervisory Authority of Norway (Finanstilsynet) 

and shall conduct their client’s duties according to the accounting and bookkeeping legislation. 

External accountants shall do its business by sound accounting practice. External accountants shall 

prepare reports and information to their clients that they must provide by law or regulation. These 

include annual accounts, value-added tax reports, reports for tax and national insurance, etc. 

(European Commission, 2019). 

The author did not find information about the regulation of outsourcing business in Europe and 

made conclusions that in the countries were regulated accountants’ professions were regulated, one 

for outsourcing companies should be as well.  

In Latvia, the Law on Accounting stipulates that „an accountant is an individual, whose 

qualification corresponds to the fourth or the third level qualification of an accountant determined by 

the Cabinet of Ministers and whose expertise is attested by a relevant educational document (diploma 

or certificate) as well as such an individual, whose expertise in relevant accounting issues is certified 

by experience or an appropriate certificate, and which carries out the duties of an accountant. In his 

turn, „an outsourced accountant is an individual, who undertakes to provide or provides a customer 

with an accounting service which meets the requirements of an accountant based on a written 

agreement with a company (other than an employment contract)” (Saeima, 1992).  

In Latvia, there are No mandatory requirements regarding education for a practising accountant. 

Public authorities of the Republic of Latvia should genuinely look at the accountancy profession to 

determine the level of qualification and experience required to establish and ensure that skilled 

accountants manage a company’s financial statements (Millere, Faitusa, Grima, Baldacchino, 2018). 

Amendments to the Law on Accounting are planned with a licencing program for outsourcing 

accountants this year.  

Like other forms of outsourcing, finance and accounting outsourcing (FAO) has evolved 

significantly in recent years. These changes centre on three areas. First, the types of finance and 

administration processes that companies are outsourcing have expanded beyond payables and 

payroll processing to include processes such as data analyses. Secondly, the management of the 

relationship between the FAO buyer and the FAO provider has become more efficient. Thirdly, the 

rise of cloud computing has added new wrinkles not only to FAO relationships but also to the decision 

of whether to outsource or not (Krell, 2011). 

In the next part of the research, the author will find the advantages and disadvantages of cloud 

accounting or cloud computing as a modern challenge for each accountant. 

  



Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 52 
Jelgava, LLU ESAF, 9-10 May 2019, pp. 256-263 

DOI: 10.22616/ESRD.2019.130 

 260 

Table 1 

Regulated accountants’ profession in European Countries in 2019 

State Profession  
Generic name of 
profession 

Type of regulation Qualification level 

Austria 

Certified Accountant 
(Buchhalter) 

Public Finance 
Accountant Reserves of activities 

DSE - Diploma 
(post-secondary 
education) 

Chartered Accountants 
and Auditors Auditor/Accountant Reserves of activities 

PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

Senior Accountants 
Payroll Accountant 

Accountant/Tax 
advisor Reserves of activities 

DSE - Diploma 
(post-secondary 
education) 

Bulgaria 
Certified Public 
Accountant (auditor) 

Auditor/Accountant 

Reserves of activities 
PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

Cyprus 
Certified Public 
Accountant Reserves of activities 

PS3 - Diploma of the 
post-secondary level 
(3-4 years 

Germany Accountant Undefined 
PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

Malta Accountant Reserves of activities 
and protected title 

Not applicable 

Netherlands 

Auditor/Accountant Reserves of activities 
and protected title 

PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

Auditor/Accountant 

Accountant/Tax 
advisor 

Reserves of activities 
and protected title 

PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

Belgium 

Accounting Professional 
Accounting 
Professionals/Tax-experts 
Accountant 

Reserves of activities 
and protected title 

PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

Czech 
Republic 

Accounting consulting, 
bookkeeping, tax 
accounting 

Reserves of activities Attestation of 
competence 

France 
Account / chartered 
account / bookkeeper / 
certified public account 

Reserves of activities 
and protected title 

PSM - Diploma from 
post-secondary level 
(more than 4 years) 

Hungary Chartered Accountant Reserves of activities 
DSE - Diploma 
(post-secondary 
education 

Iceland Chartered Accountant Reserves of activities 
PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

Ireland 

Certified Public 
Accountant 
Chartered 
Accountant/Auditor 
Incorporated Public 
Accountant 
Chartered Certified 
Accountant 

Accountants designation 
is regulated by a 
professional body which 
is recognised in a 
unique form by the 
State 

PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

Italy 

Dottore commercialista- 
Accountant 

Reserves of activities 

PSM - Diploma from 
post-secondary level 
(more than 4 years) 

Esperto contabile- 
Accountancy Expert 

PS3 - Diploma of the 
post-secondary level 
(3-4 years) 
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State Profession  
Generic name of 
profession 

Type of regulation Qualification level 

Luxemburg Accountant Reserves of activities 
and protected title 

SEC - Certificate 
attesting the 
completion of a 
secondary course 

Norway External Accountant Reserves of activities 
PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

Portugal Certified Accountant 
Reserves of activities 
and protected title 

PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

Romania 

Licensed Accountant 
Reserves of activities 
and protected title 

SEC - Certificate 
attesting the 
completion of a 
secondary course 

Chartered Accountant 
PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

United 
Kingdom 

Chartered Management 
Accountant 

Protected title (without 
reserves of activities) 

PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

Chartered Public Finance 
Accountant 

Protected title (without 
reserves of activities) 

PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

Chartered Certified 
Accountant Auditor/Accountant 

Protected title (without 
reserves of activities) 

PS3 - Diploma of the 
post-secondary level 
(3-4 years) 

Source: Developed by the author based on the European Commission regulated professions database, 2019 

Cloud accounting advantages  

The study by PricewaterhouseCoopers (2014) shows that although the evaluation trend of cloud 

technology is significant in the last decade, the accounting standards have evolved too, but without 

a practical guide for users of cloud applications (Prichici and Ionescu, 2015). In the rapidly changing 

global economy, robotics process automation has become one of the most critical fastest growing 

concepts. Digital value co-creation within service businesses and networks sets the value for end 

customer experience within more efficient operations by focusing on core business development with 

the use of modern technology (Kedziora and Kiviranta, 2018). Automation has been an essential 

component of business process management (Laycock and Hartmann, 2005).  

With cloud computing, a business can have financial information as of up to the hour, even a 

minute that can be fully accessible and managed by their accountant. One of the most significant 

technological trends now is the emergence of cloud technology (Khanom, 2017). Cloud computing is 

the new paradigm that has changed traditional computer business schemes: static, close, centralised, 

and proprietary methods cannot cope with the new requirements that have emerged. Still, this new 

scenario poses some opportunities to use and new problems to be faced (Ruiz-Agundez et al., 2011). 

There are three most common myths about cloud accounting. The first myth: storing data on a 

PC is safer than in the cloud. The third myth: could accounting services are too expensive. For cloud 

accounting service providers, security is among the critical factors for successful service offering. 

Huge funds are being invested in setting up data centres and training staff to meet all the security 

standards set by the European Union and worldwide. The second myth: the data in the cloud are 

freely accessible to the controlling authorities. In reality, it is impossible both in a legal, practical and 

moral aesthetic point of view. All legal details are included in an agreement signed between the cloud 

accounting service provider and a customer. One of the rare occasions, when the controlling 

authorities have access to the data of a company, is when the employees of the company authorise 
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that access during an inspection. The third myth: cloud accounting services are too expensive. The 

cost of cloud services or the IT structure of an enterprise depends on the corporate data security 

strategy, business model, and organisational needs. Any enterprise should evaluate whether the 

enterprise needs to buy its own servers because perhaps other systems will be operated on those 

servers apart from accounting system or the enterprise can entrust IT server infrastructure to cloud 

service providers (Slaidins, 2017). 

The author agreed with researchers (Slaidins V, 2017.; Prichici and Ionescu, 2015) and concluded 

the following advantages of cloud accounting as cloud computing allows companies to efficiently and 

economically: 

 use IT through the model „use as you need and pay as you go”; 

 work remotely, because accounting outsourcing provider can connect to a database, view, and 

enter accounting data of a company;  

 advantages for managers and accountants – an accountant can create a report on different 

expenses, and a manager will see it in the cloud without additional files and E-mails.  

The main disadvantage for cloud accounting will be faced at the places without high-quality 

Internet or with unsTable Internet and quality of cloud service which depends on experience and 

technologies.  

The accounting profession will face significant changes in the next three decades, and professional 

organisations, their members, and educational institutions should respond. The three changes, 

namely, evolving smart and digital technology, continued globalisation of reporting/disclosure 

standards, and new forms of regulation, are also significant challenges for the profession (Islam, 

2017). 

Creating questions for survey of outsourcing accountants in the three Baltic 

States 

After theoretical research, the author continued with one practical issue. The survey is aimed at 

understanding the specific challenges and opportunities faced by accounting outsourcing companies 

in Latvia, Lithuania, and Estonia. The author decided to include questions from the 2016 International 

Federation of Accountants (IFAC) Global SMP Survey (IFAC, 2017); some changes are made to make 

it more accessible type of survey for small countries. 

Question 1. Respondents should report the size of a company: self-employed – one accountant; 

2-5 partners and staff; 6-10 partners and staff; 11-20 partners and staff; 21 or more partners and 

staff. 

Question 2. Respondents should report the extent to which their SMEs were presently facing 11 

challenges. Challenges include attracting new customers; rising costs; keeping up with new 

regulations and standards; differentiating from competition; experiencing pressure to lower fees; 

managing cash flow and late payments, retaining existing customers, serving customers operating 

internationally; succession planning; personnel and staffing issues; technology developments can be 

evaluated in scale from low to very high challenge. 

Question 3. Respondents should report on technology issues of an accounting company: investing 

in and staying current with software; achieving a digital, paperless environment; determining what 

technology is best for the practice; managing privacy and security risks; investing in and staying 

current with hardware; advances in data analytics, including availability and use of big data; moving 

to the cloud.  
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Conclusions, proposals, recommendations  

 In Latvia, there are No mandatory requirements regarding education for a practising accountant 

and outsourcing accountants, accountant’s profession is not a regulated profession like in other 

18 countries in Europe. The author found that only in Norway there are specific rules for 

outsourcing accountants or external accountants.  

 Main advantages of cloud accounting are possibilities of remote work and a universal system for 

accountants and managers. Investments in infrastructure and investments in the education of 

staff are the most critical factors for improving outsourcing services and be able to implement the 

latest IT. 

 The author decided to include part of questions from the 2016 International Federation of 

Accountants Global SMP Survey. The author defined three significant questions for the Accounting 

Outsourcing Survey in Latvia, Lithuania, and Estonia. 
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Abstract: Economic activity is very important today, because it allows to increase economic development and 

economic growth. The literature presents different approaches to the assessment of economic activity. In this 

article the analysis of economic activity in various regions of Poland has been undertaken. In order to assess this 

activity, income taxes were selected, and were considered to be the right economic barometer to identify which 

of the regions best develop and produce in economic activity. The presentation of this subject matter will allow 

for proper shaping of economic policy in Poland in future. At the beginning, the hypothesis was put forward that 

the economic activity in the Member of Parliament is strongly diversified. In order to verify the hypothesis, the 

shares in tax revenues that are transferred from the state budget to the administrative unit, i.e. the voivodeship, 

were selected. In particular, the analysis covered shares in income in personal income tax and corporate income 

tax.  

The main part analyses statistical data on the development of shares in income taxes per capita in each 

voivodeship. The analysis covered a five-year period from 2013 to 2017. Finally, conclusions were drawn from 

the analysis carried out  

Key words: income tax, voivodeship, economic activity.  

JEL code: H24, H25.  

Introduction  

Economic activity is often the subject of scientific research, which is carried out on the basis of 

various data. Usually, to determine the degree of economic development of a given area, data on 

turnover or wages are obtained. Often other data are also used, which, after proper analysis, allow 

to illustrate which areas have a greater economic potential. The discussed topics can be observed 

and analysed in different dimensions, i.e. local, regional, national or international.  

In this article the topic of economic activity was presented in the regional dimension and 

concerned all voivodships of Poland. In order to precisely diagnose this problem, a hypothesis was 

put forward that there is a diversified economic activity in Poland. In order to verify the hypothesis, 

the method of statistical analysis of the data was used. The shares in income from income taxes for 

each of the voivodships were taken into account. The summary of the article contains the relevant 

conclusions from the analysis.  

1. Tax as a barometer of economic activity  

Economic activity is undoubtedly a factor shaping the economic development of a given region. 

The concept of economic activity is inextricably linked with economic development, which according 

to Czaplicka is considered not only a quantitative change (economic growth), but also qualitative 

transformation of the economy. Economic development means comprehensive changes taking place 

in the economy in the long term (Bakiewicz, Czaplicka 2011, p. 77, Lipton 1990, p. 77).  

There are many approaches to explaining the problems of economic development, which is a 

complex process. Most often it is defined as the improvement of quantitative and qualitative 

measures, which characterize the cross-sectional socio-economic development in a given area. 

According to Potoczek, regional development is a permanent increase in the standard of living of the 

inhabitants and the economic potential of a large territorial unit (Potoczek, 2001).  
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Kudlacz, on the other hand, about regional development says that in order to get to know it, one 

has to trace a multidimensional process related to: economic potential, economic structure, natural 

environment, spatial and infrastructural development, spatial order, the standard of living of the 

inhabitants (Kudlacz 1999). Observing the economic potential and its structure can be done through 

the analysis of tax revenues from a given area. In the economic literature Joseph E. Stiglitz points 

out that taxes, for the most part, affect the way the economy functions, among others, the allocation 

of resources and the willingness to bear the risk (Stiglitz 2013, p. 50). 

Existing taxes in the economy are to perform certain functions in a given economic system. 

Through the prism of its construction, the state may achieve various economic objectives, e. g. 

through the structure of this tax and the level of taxation. Many authors believe that they are a factor 

in the economic development of each country (Grycuk 2010, p. 1-4).  

Through the prism of tax revenues generated in a given area, we can also assess economic 

development, which is most often understood as quantitative and structural changes in the national 

economy, which are the consequence of economic growth (Encyklopedia PWN).  

In order to diagnose economic activity in voivodships, in this article statistical indicators were 

used, taking into account income from income taxes due to the budgets of voivodships.  

Individuals income is subject to different tax rates. In the case of natural persons, the following 

tax acts shall apply:  

• Personal Income Tax Act of 26 July 1991,  

• Act of 20 November 1998 on flat-rate income tax on certain income earned by natural persons.  

Payments of income tax on the:  

• natural persons are carried out by natural persons conducting business activity which is taxed 

according to a progressive scale or linear scale or as a lump sum on recorded income,  

• payers who, while paying any kind of remuneration to natural persons, are obliged under tax laws 

to calculate, withhold and collect personal income tax, and then pay it to the appropriate bank 

account of the tax authority.  

As indicated at the beginning of this section, we apply several tax rates to the taxation of income. 

Persons employed on a contract of employment pay tax on their income according to a progressive 

scale, i. e. 18 % and 32 %. Individuals who are self-employed may choose to tax their income 

according to this progressive scale or to benefit from 19 % flat-rate taxation. For a selected group 

of individual entrepreneurs, the Polish tax system offers lump-sum taxation, which consists in taxing 

income according to different rates, i.e. 20 %, 17 %, 8.5 %, 5.5 %, 3 %, Taxation of income at such 

low rates is, however, subject to a revenue limit of up to EUR 250,000 per PLN. 

The income tax advances established by taxpayers are paid to the tax office, which, after 

appropriate conversion and determination of the amount of the share in the income, transfers the 

calculated amount to the voivodship self-government. Advances paid by taxpayers are paid monthly 

according to the calculated tax advance or a predetermined advance payment, which is paid in the 

same amount every month. It is also possible to pay advance income tax in a quarterly period. After 

the end of the month, the tax office determines the amount of the share in receipts and then transfers 

it to the bank account of the relevant voivodeship.  

On the other hand, the income of legal persons is taxed according to the Act of 15 February 1992 

on corporate income tax. The basic rate in this tax is 19 %, but there are some exceptions to this 

rule. For the group of small taxpayers (income from business activity up to EUR 1,200,000) and 

taxpayers starting their business activity - in the year in which they started it, the rate is 15 %.  
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2. Rules for determining shares in income from income taxes  

The value of shares in income from income taxes transferred to the budgets of voivodships shall 

be determined in accordance with strictly defined rules laid down in the Act of 13 November 2003 on 

Income of Local Government Units. 

In particular, Article 9 of the aforementioned Act specifies the methods of determining the amount 

of shares in personal income tax. According to it, the amount of the share: a/ the municipality's 

revenue from the personal income tax, which constitutes State budget revenue, is determined by 

multiplying the total amount of the revenue from this tax by 0,3934 and a ratio equal to the share 

due in the year preceding the base year of the personal income tax on natural persons residing in 

the municipality, in the total amount of the tax due in the same year, the amount of the contribution 

of the county to the income tax revenue of the State budget shall be determined by multiplying the 

total amount of income from this tax by 0,1025 and an index equal to the share due in the year 

preceding the base year of income tax on natural persons residing in the county in the total amount 

of tax due in the same year, c/ the amount of the voivodship's share in the revenue from personal 

income tax, which constitutes State budget revenue, is determined by multiplying the total amount 

of revenue from this tax by 0. 0160 and an indicator equal to the share due in the year preceding 

the base year of income tax on natural persons residing in the area of the voivodship in the total 

amount of tax due in the same year. 

The indicators listed in points a - c are determined on the basis of the data contained in the tax 

returns submitted, the amount of income earned and the annual tax calculation made by the 

taxpayers, as at 15 September of the base year.  

In the next article 10 of the Act on income of local government units, the rules of determining 

income tax receipts from corporate income tax were specified. According to the envisaged rules, if a 

corporate income tax payer has a permanent establishment (branch) located within the territory of 

a local government unit other than the one competent for its registered office, the part of the income 

from the participation in the income tax is transferred to the budget of the local government unit in 

whose territory the permanent establishment (branch) is located, proportionally to the number of 

persons employed there on the basis of an employment contract. The legislator has also provided 

that shares in corporate income tax will also cover taxpayers who operate through a foreign company 

located on the territory of the Republic of Poland. Part of the income from the participation in the 

income from this tax is transferred to the budget of the local government unit in the territory of 

which the work is performed, on the basis of an employment contract, by persons employed by the 

taxpayer or by its foreign company, in proportion to the number of persons employed by the taxpayer 

or the foreign company on the territory of the Republic of Poland. Entrepreneurs, however, are forced 

to prepare and submit information to tax offices, including a list of companies (branches) and the 

number of persons employed under an employment contract, performing work in individual 

companies with the indication of local government units, in which they are located. 

The presented rules of calculation of due shares in taxes constituting state budget revenue are 

complicated to apply and labour-intensive. In particular, it is necessary to determine the number of 

persons who inhabited the territory of a given territorial self-government unit. Additionally, taxpayers 

paying corporate income tax are obliged to submit tax information on the number of persons 

employed in organizational units (branches) of entrepreneurs, however, located within the territorial 

jurisdiction of a given self-government. Although it is an administrative activity, it takes a lot of time 

on the part of tax entities. Taxpayers must compile the information necessary to compile the 
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information and then forward it to the competent tax authority. Failure to comply with this obligation 

may result in the taxpayer being punished with a penalty in the form of a penal mandate.  

Therefore, the transfer of appropriate shares to local government units depends on the timely, 

reliable and reliable presentation of tax information by the entrepreneur to the tax office. Here, there 

may arise problems related to untimely submission of the tax form by the entrepreneur to the tax 

authority, which may significantly disturb the process of transferring by the tax accounting 

department the relevant shares in income taxes for a specific local government budget. The case 

seems to be of particular concern when the Authority does not receive the relevant documentation 

on the basis of which it can transfer the relevant amounts of the shares. Sometimes there are 

situations where tax offices transferring part of their income taxes to communes, districts or 

provinces have to pay interest on late transfer of shares, which is often not their fault. Such a 

situation worsens the state of settlements. The revenues of local government budgets in question 

constitute a valuable inflow of funds. From the point of view of the financial management of each 

local government, they are an important point in the overall budget revenue. Some municipalities or 

towns outdo each other in ideas on how to narrow down the value of shares in income tax receipts. 

They usually focus on the promotional campaign „;I live here, I pay taxes here”;. The activities are 

a lottery with prizes, aimed at natural persons who will register in Rzeszów. The registration will be 

followed by an increased share in the personal income tax to the city budget. 

The Act of 13 November 2003 on the income of local government units as the source of own 

income of municipalities defines, among other things, shares in income from corporate income tax 

(CIT). At the same time, it indicates that the amount of this share amounts to 6.71 % of income 

from CIT taxpayers with their registered office in the area of a given commune. If a CIT payer has a 

company (branch) located in a commune other than the commune in which it has its registered 

office, then a part of the income from the participation in CIT receipts is transferred to the budget of 

the commune in which the company (branch) is located, proportionally to the number of persons 

employed in it under an employment contract.  

3. Shares in income taxes transferred to the budgets of voivodships 

As part of the following chapter, statistical data from the Local Data Bank, the Central Statistical 

Office (GUS) on the value of shares acquired in corporate income tax by individual voivodships were 

analysed. The presented data are closed in the period from 2013 to 2017. Below each Table there 

are short conclusions concerning the analysed subject matter. Moreover, for the aforementioned 

period the ratios of shares in income in the income tax on natural persons per capita of the voivodship 

and the income tax on legal persons per capita of the voivodship were calculated. In the first of the 

tables, on the basis of statistical data, the amount of shares in income tax to natural persons per 1 

inhabitant of a given voivodship was calculated.  
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Table 1 

Shares of voivodships in state budget revenues – 
personal income tax per capita  

WOJEWODZTWO 
2013 2014 2015 2016 2017 

PLN PLN PLN PLN PLN 

POLSKA 27.38 29.56 32.00 34.47 37.56 

DOLNOSLASKIE 28.74 31.11 34.01 36.63 40.09 

KUJAWSKO-POMORSKIE 22.95 24.56 26.57 28.72 31.39 

LUBELSKIE 18.79 20.39 22.23 23.83 25.57 

LUBUSKIE 22.68 24.25 26.50 28.78 31.59 

LODZKIE 25.76 27.93 30.30 32.65 35.62 

MALOPOLSKIE 25.56 27.39 29.73 32.36 35.89 

MAZOWIECKIE 42.93 46.21 49.53 53.32 57.76 

OPOLSKIE 22.30 24.26 25.95 27.95 30.58 

PODKARPACKIE 17.95 19.58 21.28 23.04 25.21 

PODLASKIE 20.26 21.85 23.73 25.65 28.06 

POMORSKIE 27.46 29.58 32.18 34.80 38.25 

SLASKIE 31.06 33.86 36.44 38.35 40.91 

SWIETOKRZYSKIE 19.80 21.34 22.67 24.34 26.74 

WARMINSKO-MAZURSKIE 20.43 22.09 23.83 25.85 27.86 

WIELKOPOLSKIE 27.02 28.95 31.53 34.51 38.07 

ZACHODNIOPOMORSKIE 23.77 25.51 28.11 30.05 33.04 
Source: author’s calculations based on Polish Statistical Office 

On the basis of the analysis of the data contained in the Table above, we can state that the largest 

share in the tax revenues obtained from personal income tax is held by the Mazowieckie, Slaskie, 

Dolnoslaskie, Wielkopolskie and Mazowieckie Voivodships, respectively. The calculated indices for 

these voivodships allow us to state that there is a very high economic activity in these voivodships 

related to the employment of employees and running an individual business activity. Obtaining the 

highest level of the indicator in the voivodships in question is primarily related to the location of 

these voivodships by the main communication routes and very good development of infrastructure 

enabling the development of economic activity. Mazowieckie voivodship, as it reached the highest 

level of the indicator, shows that there is the best economic activity in its area. Achieving such a high 

level of the meter (above 40 PLN and 50 PLN in the last two years of the survey for the Mazowieckie 

Voivodeship) is an undoubted success for the Mazowieckie Voivodeship and the other mentioned. 

Despite such good results recorded in five voivodships in economic policy should also pay attention 

to the voivodships where the level of the calculated share of personal income tax is the lowest. The 

calculations show that the worst economic activity is in Lubelskie, Podkarpackie, Podlaskie and 

Swietokrzyskie voivodships. The recorded level of the indicator significantly below PLN 30 per capita, 

often not exceeding the average result obtained for the whole area of Poland.  
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Table 2 

Shares in taxes constituting state budget revenues corporate income 
tax in 2013 - 2017  

WOJEWODZTWO 
2013 2014 2015 2016 2017 

PLN PLN PLN PLN PLN 

POLSKA 105.50 108.20 118.68 124.97 140.81 

DOLNOSLASKIE 173.48 139.24 169.51 149.39 180.27 

KUJAWSKO-POMORSKIE 79.12 82.39 86.04 95.81 93.87 

LUBELSKIE 58.76 59.96 56.74 54.85 61.89 

LUBUSKIE 69.02 75.53 79.45 85.68 98.06 

LODZKIE 96.50 94.90 105.56 106.24 106.56 

MALOPOLSKIE 79.35 85.21 90.97 106.89 110.54 

MAZOWIECKIE 215.83 233.36 259.03 272.13 333.91 

OPOLSKIE 79.23 65.51 79.71 86.66 86.82 

PODKARPACKIE 57.16 62.64 65.34 68.00 73.26 

PODLASKIE 54.97 49.76 54.28 55.20 62.60 

POMORSKIE 113.82 117.08 115.06 119.48 134.99 

SLASKIE 85.38 91.07 94.12 108.34 119.84 

SWIETOKRZYSKIE 48.78 51.77 57.44 51.02 50.01 

WARMINSKO-MAZURSKIE 50.67 52.33 55.70 55.43 52.75 

WIELKOPOLSKIE 105.80 117.46 137.34 154.26 163.80 

ZACHODNIOPOMORSKIE 67.34 69.26 73.62 78.43 84.11 
Source: author’s calculations based on Polish Statistical Office 

From the calculation of the ratio of income share in the corporate income tax per capita we can 

state that legal persons are much more active in the economy than natural persons. The level of 

indices in Table 2 is in some cases several times higher than the value of indices located in Table 1. 

Among the most economically active voivodships (the level of the index above PLN 100) are: 

Mazowieckie in the years 2013-2017 the level of the index in the range of PLN 200 to PLN 300. In 

2017, the indicator exceeded PLN 300, which indicates a very high economic activity. For the 

Mazowieckie Voivodeship, the height of the achieved indicator can be explained by the fact that the 

capital city of Warsaw is the place where many large enterprises, including large companies with 

international capital, have their registered office. A large concentration of economic units influences 

the largest economic activity of the Mazowieckie Voivodeship.  

The lowest economic activity was in the following voivodships: Swietokrzyskie and Lubelskie (the 

index obtained in the years under review was below PLN 60). It is worth stressing that in the years 

2013-2017 the average index for the whole Poland ranged from PLN 105. 50 to PLN 140. 80 per 15 

voivodships. Such a level of the indicator was achieved only in four voivodships, i. e. Mazowieckie, 

Wielkopolskie, Pomorskie and Dolnosląskie. As a result, the most active economic entities are legal 

entities from the above mentioned voivodships.  

Summary 

The analysis carried out in the scope of economic activity in individual voivodships of Poland allows 

to draw a few conclusions, i.e. : 

 the most important from the point of view of transfers received from the state budget are the 

shares in corporate income tax, as in the analysed period of 2013-2017 the voivodeships recorded 

the highest income per capita on this account;  
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 In the area of income from shares in personal income tax, it can be stated that they provided 

much less income for the budgets of voivodships than shares in corporate income tax;  

 changes in the economic policy shaping economic activity of entrepreneurs need first of all the 

voivodeships reaching the lowest indices, i. e. Lubelskie, Podkarpackie, Podlaskie and 

Swietokrzyskie; this concerns both the reference to natural persons and legal persons conducting 

business activity; 

 the analysis indicates where entrepreneurship should be developed in order to achieve sustainable 

economic development in Poland and economic activity is so highly diversified.  
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Abstract. A variety of collaborative economy business models are rapidly emerging and growing across the world, 

calling for changes in traditional tax policies. Although the collaborative economy shows a rapid growth, the 

review of the existing taxation practices within the collaborative economy reveals inefficiency, associated mainly 

with the blurred boundaries among professional and non-professional service providers, with the avoidance to 

cooperate from collaborative platforms and with the fragmentation in taxation regimes among EU member states 

and worldwide. The aim of this paper is to investigate tax challenges arising from the collaborative economy and 

to offer a comprehensive model of the tax system development in the collaborative economy. Accordingly, this 

paper demonstrates the results of systematization of the collected task-oriented data and the description of the 

proposed model developed by the generalisation approach. Data collection and systematization methods have 

been used. The authors conclude that the taxation of the collaborative economy must be investigated on the 

global level by using collaborative economy instruments (platforms and scoring). The role of awareness of both 

service providers and tax administrations is stressed in the discussion part. 

Key words: collaborative economy, taxation, information exchange, peer-to-peer services, collaborative 
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Introduction 

In a view of a technological progress, a new concept of cost sharing has become the central issue 

in many fields of the economy. This economic behaviour has become so popular that it has created 

a new concept - collaborative economy. In light of common digital cognition, it is becoming extremely 

difficult to ignore the shift from traditional business-to-peer (B2P) economy to peer-to-peer (P2P) 

and peer-to-business (P2B) forms (Butenko & Larouche, 2015), as this new business model has high 

potential for the development. There is a growing body of literature that recognises the importance 

of taxation issues in this field and shows the increasing concern that tax administration is being 

disadvantaged for the time being.  

This paper is aimed to investigate factors that determine an effective taxation in the collaborative 

economy and proposes a new model of the tax system development. The key issues addressed to 

tax policy makers in this paper are: a) prior notification about classification of service providers, 

distinguishing professionals from non-professionals; b) development of cooperation between 

collaborative platforms and tax administrations; and c) development of the common integrated tax 

system on EU or worldwide level. For these analysis, task-oriented data collection and 

systematization methods were used. A generalisation approach was utilised, integrating the 

addressed issues to establish a common model of the tax system development in the collaborative 

economy. Data collection, systematization methods and other scientific methods have been used for 

the specified tasks. The following tasks were completed: a) analysed the practices taken by EU 

countries to tackle the collaborative economy tax issues; b) measured the impact of new approach 

to deal with tax issues of collaborative economy. 

This study was exploratory and interpretative in nature as there were relatively few historical 

studies and lack of statistics in this area. However, the study offers some important insights into the 

relations among actors and into aspects of the taxation system in the collaborative economy. 

Understanding these links will help to completely change the perception of taxation policy and 

encourage tax administrations to become the equal partners of the collaborative society. A full 

discussion of the specific taxation tool kit lies beyond the scope of this study. 
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The paper has been divided into four parts. The first part provides quick insight into concepts and 

trends of collaborative economy, the second part investigates existing knowledge and practices in 

the taxation of collaborative economy, the third part describes the proposed model of tax system 

development in the collaborative economy and, finally, the last part discusses limitations of the 

research and provides recommendations for future studies and practical implementations. At the end 

of the paper the conclusions and recommendations are summarised in brief.   

1. The concept and trends of collaborative economy 

This part of the paper determines the concept of the collaborative economy, highlights its main 

actors and their economic relations in a view of the taxation needs as well as assesses the significance 

of this activity in present and future. 

To be going on, here it is necessary to clarify exactly what is meant by collaborative economy. In 

the field of economy, various terms of the same concept are found. Bretta (2018) Stanoevska-

Slabeva et al. (2017) and many others used the term „sharing economy” to refer to the emerging 

taxation framework. Maselli et al. (2016) argued that „the definition of the sharing economy is 

precise, but somewhat restrictive” and used in their essay the term „on-demand economy”. Other 

mutually substituTable terms used in this content are „peer-to-peer economy”, „gig economy”, 

„platform economy”. Although Selloni (2017) made a synthetic overview of the mentioned terms 

highlighting their distinctions, throughout this paper, the term „collaborative economy” will be used 

to refer to all the „distributed networks of connected individuals and communities versus centralised 

institutions” (Botsman and Roger, 2010) as this particular term is used by the European Commission 

(2017). 

The key actors of the collaborative economy can be listed as follows:  

• persons, that share assets, resources, time and/or skills - service providers; 

• users of the shared objects– users; 

• intermediaries that connect them via an online platform - collaborative platforms.  

The main discrepancy of the collaborative economy is that transactions generally do not involve 

a change of ownership, and can be executed P2P and P2B both for profit and not-for-profit (based 

on European Commission, 2018). To continue comparison of the odds between the collaborative and 

traditional economy for taxation needs we viewed it from several aspects of taxation system: a) the 

payer, b) the base, c) the rate, d) the application, e) the administration. 

Practically any person who has an unused asset or unemployed time can engage in collaborative 

economy and earn income. This blurs the boundaries between professional provision of service and 

occasional (non-professional) „gig”. Therefore, it is a challenge to identify a tax payer, as it does not 

have a continuous status (Petropoulos, 2017). In some countries, professional and non-professional 

activities are differentiated stating that professional activity is profit-oriented, whereas non-

professional activity involves cost reduction (European Commission, 2016). In other countries, 

thresholds of income or activity’s frequency are introduced to classify tax payers (Bozdoganoglu, 

2017), therefore, narrowing a taxbase. This requires a continuous analysis of each actor’s activity 

and a huge administrative resource. Moreover, if there is not a clear boundary between the 

employment status of a service provider, i.e. whether a person is an independent economic operator 

or an employee of the collaborative platform, it is resulting in tax rate determination problem 

(Petropoulos, 2017; Leighton, 2016). The technological progress has made it possible to connect 

demand and supply in a digital environment (collaborative platforms) quickly and efficiently. These 

platforms can be physically located in the distinct country from where they generate income from 
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users’ commissions for P2P transactions. According to the existing tax regulation, digital presence 

does not create the legal basis for the tax application, as a result, the collaborative platforms usually 

shift their residences to countries with lower tax rates, but act worldwide. Last, but not least, the 

massive number of small-scale activities are facilitated by the collaborative platforms resulting in 

negative cumulative impacts. Zale (2016) reported that scale is a defining feature and a fundamental 

challenge of the collaborative economy. Small-scale activities that once fit the criteria for light or 

No regulation are occurring at scales at which regulation makes sense. 

The European Commission (2018) reveals that the collaborative economy has expanded in many 

fields of economy where the most popular sector is the finances. Most of the collaborative platforms 

are originated in the EU, but there are also 42 internationally operating platforms originated outside 

the EU (mainly in the United States) and operating in international markets (European Commission, 

2018).The turnover of the collaborative economy in the EU was estimated EUR 26.5 billion (0.17 % 

of EU-28 GDP in 2016) and is expected to reach an average of EUR 160-572 billion in the 

future(Council of the European Union, 2017), where Estonia, Poland, Latvia, Luxembourg, the Czech 

Republic and Sweden perform above the EU-28 average, but in absolute numbers, France enjoys the 

largest collaborative economy market share in the EU (EUR 8.6 billion), followed by the UK (EUR 4.6 

billion), Spain (EUR 2.7 billion) and Poland (EUR 2.7 billion) (European Commission, 2018). The 

European Commission (2018) has also reported that about 394,000 persons are employed within the 

collaborative economy in the EU-28 (0.15 % of EU-28 employment). 

The results in this part indicate that the number of collaborative platforms, service providers and 

users is likely to continue to rapidly increase in the next decade. This enables certain policymakers 

simply to forbid some services provided by the collaborative platforms, as it is done temporarily in 

Hamburg and Brussels for Uber or in Berlin for Airbnb, or contrary, to allow work at their will. Trends 

in the collaborative economy call for changes in tax system, considering significant differences stated 

between the taxation conditions in the traditional and the collaborative economies: uncertainty in a 

tax regime of tax payers, a huge scale of minor transactions, unpredictability of residency of 

collaborative platforms etc. The next part, therefore, moves on to discuss the necessary changes. 

2. Taxation practices in the collaborative economy 

This part of paper is aimed to review recent research and practices in the field of the taxation in 

the collaborative economy to pick up the best practices and to dismiss ineffective solutions. 

Remeur (2018) based on the review provided by Codagnone et.al (2016) concluded that the 

literature on the collaborative economy does not address tax aspects in detail. She suggested that 

„dealing with taxation in the collaborative economy requires a case-by-base and tax-by-tax approach 

that prevents a straightforward 'one-size-fits-all' approach” and linked the collaborative economy 

and the digital business, as they share common features. This reflects the existing attitude to the 

fragmentation in the taxation of the collaborative economy. Several member states that have 

adopted measures to foster a tax compliance in this sector do this in distinct ways: Belgium, 

Denmark, Finland and France specify diverse thresholds, beyond which the profit is to be considered 

professional income and subject to tax; the tax authorities were granted the powers to obtain data 

from digital platforms in the United Kingdom; Slovakia and Hungary apply general taxation rules 

(European Parliament, 2018). 

As it was mentioned, since the collaborative platforms provide intermediary services in a digital 

environment, it makes tax administration in their domestic market difficult, since collaborative 

platforms do not have a physical presence in the country where their users are. Therefore, as 
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presented by Erwin & Karaman (2017) the income generated in country’s territory cannot be subject 

to income tax. Pantazatou (2018) considered that challenges of the collaborative economy are in the 

identifying of the taxpayers and the taxable income, as well as the lack of compliance and 

enforcements. She associated these challenges with the incoherent taxation of the collaborative 

economy at the Member State level and suggested the EU to take comprehensive action by adopting 

legislation that would establish general principles or guidelines for all Member States. Goudin (2016) 

also came to the similar conclusion. 

Apart from the legislation tools, Rigaux (2016) confirmed the effectiveness of rising the awareness 

of users and service providers as well as of the development of the cooperation among tax 

administrations and collaboration platforms. For instance, the „Sharing Economy Tax Centre” has 

been set up to provide information on the application of taxes to the collaborative economy in Ireland. 

This approach can make sense, since Rahim et al. (2017) also has shown that service providers 

involved in the peer-to-peer model are not well informed of their tax risks.  

In the places where tax administrations achieve cooperation with the collaborative platforms 

(Airbnb tourism tax - Paris, Amsterdam, Lisbon; Uber VAT- Spain, Sweden, Netherlands) they even 

undertake withholding and collecting taxes to the respective budget. Another cooperation practise 

emerged from collaborative platforms operating in the transport sector in Estonia. They transmit 

information about drivers’ income to tax administrations which is automatically added to their tax 

declaration (Bozdoganoglu, 2017). However, the largest collaborative platforms (as Airbnb and Uber) 

operate in a collaborative economy by organization of the international holding company network 

which have subsidiaries in countries with the most favourable tax regimes (Petropoulos, 2017; 

O’Keefe & Jones, 2015). In this way, international companies carry out the aggressive tax planning, 

which makes it possible to avoid taxes, reduce income tax base and shift profits to countries with 

lower tax rates (Karaman& Erwin, 2017; McClure et al., 2016). On the other hand, only those 

collaborative platforms that have reached global scale are known to national tax administrations as 

they have reached wide resonance. Smaller platforms are used to be engaged in non-registered 

economic activity (Pantazatou, 2018).  

Considering all of this evidence, it seems that the existing state of play outlines a critical role of 

users and service providers’ awareness as well as the necessity to combat the territorial 

fragmentation of the taxation. It has emerged that tax administrations must study the effectiveness 

lessons from the collaborative society. The third part of the paper, therefore, moves on to discuss 

the model of the tax system development in the collaborative economy. 

3. The model of the tax system development in the collaborative economy 

The following part of this paper moves on to describe in greater detail the tax system development 

action model. The review of research and practices provided the set of three related significant 

clusters of emerging taxation system:  

• service providers, that generate (or not) value added or personal (corporative) income, imply a 

corresponding tax liability and are the key element in the collaborative economy chain in terms 

of tax classification; 

• collaborative platforms, that ensure that users and service providers make their activities, are the 

key element in terms of tax avoiding; 

• tax administrations, considering absence of any physical boundaries in digital economy, are a key 

issue to the international collaboration in order to combat tax evasions in national economies. 
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Taken together, these results suggest that the only effective solution of the tax system 

development towards the collaboration economy is integrating it in the collaborative society on these 

three levels. Figure 1 presents the model of tax system development in the collaborative economy: 

there are three levels of inclusions that require different actions of the actors. A brief description of 

each level is provided below the Figure developed by the authors. 

Tax administrationsTax administrations

Collaboration platformsCollaboration platforms

Service providersService providers

Professional service 
providers

Classification
Non-professional 
service providers

High scored 
platforms

Scoring
Low scored 
platforms

Inland tax 
administration

Colllaboration
Abroad tax 

administrations

• Integration of tax collaboration 
platforms

• Consultations on tax algoritms 
for various transactions

• Comperehensive negotiations 
with actors

• Cooperation with collaboration 
plaforms;

• Scoring of the collaboration 
platforms

• Preference tax regime subject of 
scorring 

• Users awarance
• Awarance of service providers 
• Deveopment of tax collaboration 

plaforms

 
Fig. 4. The model of the tax system development in the collaborative economy 

The first level –classification of service providers 

The service providers must be classified as professional (tax payers) and non-professional (non-

tax payers) service providers. Tax administration must provide clear labelling criteria: number of 

transactions, annual turnover, business profile and other classification factors that allow to determine 

the tax regime. These criteria must be traceable allowing the service provider to foresee and predict 

its „score” in the initial collaborative platform. The tax administrations must care to develop „the tax 

collaboration platform” that can collect „scores” of the service provider from different collaboration 

platforms to combine them in the tax declaration. 

The second level - scoring of collaboration platforms 

There is an urgent need to set clear guidelines for cooperation between tax administrations and 

collaborative platforms. The scoring of collaborative platforms may raise a competitive advantage of 

the tax system of the initial country. The tax administration can provide a preference tax regime for 

collaboration platforms or/and service providers of high scored collaborated platform to achieve 
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service providers favour to the high-scored collaborative platforms, thus initiate an interest of the 

collaboration platform to cooperate with the tax administrations. 

The conditions of collaboration platform scoring may be licensing of „professional” service 

providers, exchange of information with „the tax collaboration platform”, extending of user profile 

with taxation details in deals where it used to be in, providing of taxation information for different 

deals and asking for digital confirmation, providing of tax collection and tax returns. 

The third level – collaboration of tax administrations 

The tax administration collaborates with service providers and collaboration platforms, tracing the 

above-mentioned information and maintaining its own collaboration platform to provide actual 

taxation details to any „on demand transaction”. Adapted tax regulation applies to non-professional 

service providers who are granted tax allowances up to a certain threshold from the collaborative 

economy. The tax administration collaborates with other tax administrations in order to exchange 

„scores” of registered service providers and collaboration platforms as well as to provide taxation 

algorithm to any „on-demand transaction.” 

The investigation of the collaborative economy has shown that effective taxation in this field may 

be achieved by using collaborative society tools on all levels of the taxation systems. We propose to 

develop the taxation system in the collaborative economy by some sort of the „gamification”: rising 

awareness of the service providers and the cooperation interest of collaborative platform by using 

scoring. we also stress the necessity of collaboration among tax administrations. 

4. Research results and discussion 

The proposed integration of the tax administrations into the collaborative economy is a step 

forward to efficient asset and working time distribution enjoyed in the collaborative economy. An 

inclusion of service providers in the scoring for tax payer classification is a general action plan for 

introducing clear boundaries between professional and non-professional service providers in the up-

to-date manner. 

However, similar scoring criteria cannot be extrapolated to all service providers. For instance, 

hotels are subject to requirements such as licensing, periodic health and safety inspections (Murphy, 

2016), these requirements are not identical to the dwellings rented on a collaborative platform. 

Regarding the transport sector, the variations may cover having of the license, technical inspection 

of the car etc. The developed „collaborative model’ among tax administrations, service providers and 

collaborative platforms calls for the extensive awareness of the tax administration and policy makers 

in new development of economy.  

With the rapid change and development of technology, the adaptation of the relevant regulation 

is lagging as never, namely the social drive that allows people to learn new technologies in their daily 

lives. It is, therefore, up to the responsible national authorities to put in place a regulatory framework 

that is appropriate to economic reality and not vice versa, subjecting it to the outdated (Rigaux, 

2016).  

Conclusions, proposals, recommendations  

The aim of the present research was to examine factors that determine an effective taxation in 

the collaborative economy and to propose a new model of the tax system development. This study 

has identified, that: 

 the number of collaborative platforms, service providers and users is likely to continue rapidly 

increase in the next decade; 
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 the significant differences stated between the taxation conditions in traditional un collaborative 

economies (uncertainty in tax regime of tax payers, huge scale of miserable transactions, 

unpredictability of residency of collaborative platforms) call for changes in the taxation systems;  

 the existing state of play outlines a critical role of users and service providers’ awareness; 

 there is a strong need to combat the territorial fragmentation of the taxation; 

 there is No common approach to deal with tax issues at EU level, were some practices are 

progressive compared to other member states with No specific measures dedicated at all; 

 the development of common integrated tax system at EU level would have positive impact on 

member state’s tax budget. 

Therefore, continued efforts are needed to make tax systems in the collaborative economy more 

effective. The results of the study suggest that the effective solution of the tax system development 

is to bring it towards the collaboration economy by the integration of tax administration in 

collaborative society on three levels: service providers, collaborative platforms and tax 

administrations and using of the tools that are accepted in this field. The findings of this study have 

several important implications for future practice: 

• experimental investigations are needed to estimate efficient scoring criteria; 

• a cross-national cooperation of the tax administrations is required to ensure effectiveness of 

taxation process without physical boundaries; 

• A greater focus on academic programmes for tax administrators could raise awareness of the tax 

administrators and service providers allowing advanced view dealing with the collaborative 

platforms. 
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Abstract. The existence of many possible ecological policy instruments and numerous paradigms in the approach 

to agriculture in Europe prompts us to analyse the intersection of these two. The purpose of this study is, 

therefore, to present the selected instruments for environmental protection and to assess their impact on the 

economic condition of farms in the context of the European Union's agriculture paradigms. It has been achieved 

using the method of analysis of the source texts (desk research). The paper finds necessary to harmoniously 

expand fiscal/financial instruments of environmental protection, as well as to establish administrative regulations, 

taking into account the assessment criteria from the perspective of the state, the sector, as well as social 

environment. We also underline that decision-makers shaping the instruments of agricultural policy as well as 

climate and environmental policies for rural areas, should precisely identify groups of related instruments of a 

typically tax, subsidy or financial nature, taking into account the economic size or production type of farms. This 

objective may be served by more precisely determined eligibility criteria as well as by the promotion of certain 

types of instruments (e.g. preferential loans and subsidies, or subsidies under Rural Development Programmes, 

RDPs), which have not been widely disseminated to entities that could potentially benefit from them so far. 

Key words: instruments of environmental protection, paradigms of agriculture, ecological fiscal reform, 
European Union, desk research 

JEL code: H23, O13, Q15, Q50, Q58 

Introduction 

The active protection of the planet's natural resources is becoming an increasingly pressing 

problem. Environmental pollution, however, is not only a matter of ecology or public health, but also 

– from an economic point of view – the one of an inefficient use of resources. What is more, it seems 

that environmental external costs will increasingly affect the society, leading – considering also the 

ineffectiveness of hitherto policies that do not encourage economical use of natural resources – to 

the search for effective solutions in the field of economics. In this context it should also be 

remembered that an especially sensitive area with a significant impact on the environment is 

agriculture. 

Resulting from the aforementioned developments, the evolution of ecological policies across the 

world leads to the search for solutions that at the earliest possible stage would lead to reduction in 

the use of natural resources as well as to reduction of the amount of pollutants discharged or that 

would prevent disturbances in the natural environment in general. Therefore, it seems necessary, in 

the current environmental and technological conditions, to use, inter alia, also financial instruments 

in environmental protection. European Union has recommended their implementation since 1992, 

but to this day No homogeneous policy has been created at the EU level. However, some actions 

took place in individual member states, which taxed selected activities and products with negative 

impact on the environment. 

Of course, one cannot forget that the implementation of pro-ecological solutions involves not only 

hopes, but also fears. In the case of agriculture, the latter mainly concern the increase of operating 

costs, and thus the decline of competitiveness on both domestic and international markets. The 

existence of many possible ecological policy instruments and numerous paradigms in the approach 

to agriculture in Europe prompts us to analyse the intersection of these two categories. This is also 
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the purpose of this study: presentation of selected instruments for environmental protection and 

assessment of their impact on the economic condition of farms in the context of the European Union's 

agriculture paradigms. It will be achieved using the method of analysis of the source texts (desk 

research). 

The remainder of this article is organised as follows: in the next section we present our findings, 

beginning with the discussion of selected environmental protection instruments and their application 

in EU countries, followed by the sub-section on modern paradigms/concepts of agriculture in the 

context of environmental protection, presenting also our analysis of the interdependence of the 

previously discussed instruments and paradigms. The paper is concluded with some policy proposals 

and recommendations. 

Research results and discussion 

1. Selected environmental protection instruments and their application in the EU 

countries 

Instruments for environmental protection can be broadly divided into two categories: direct and 

indirect regulations. The aforementioned includes legal and administrative instruments (including 

regulations on greening, cross-compliance, eligibility criteria for subsidies under the Common 

Agricultural Policy, CAP), while in the group of indirect regulations we can distinguish economic 

instruments (including subsidies) and financial instruments. Economic instruments include: eco-taxes 

and fees, financial incentives supporting law enforcement (financial penalties due to improper use of 

the environment), deposit systems and deposits, creation of a market for emission allowances 

(permits negotiable, interventions in market mechanisms), environmental insurance or subsidies 

(including loans, exemptions, tax breaks and preferential loan rules). On the other hand, financial 

instruments include: loans (including loans for pro-ecological investments), guarantees and sureties 

for loans as well as venture capital funds. 

As we can see, the range of instruments for environmental protection therefore extends from a 

wide catalogue of administrative interpretations, through a catalogue of fees and impulse stimuli 

(penalties), deposit systems and market creation mechanisms, to subsidies, concessions and loans. 

However, in the set of instruments discussed above, particular attention should be paid to fiscal 

instruments that could play a special role in relation to other instruments—above all, an autonomous 

role in shaping the financial base of the state's environmental policy. Here, the tax system is one of 

the crucial tools for determining the behaviour of entrepreneurs applied by the state administration. 

Through this system, governments have the option of awarding certain solutions and limiting others, 

stimulating specific behaviours or deciding on the direction of economic development. On a practical 

level, the main difference between these economic instruments and direct regulations is that the 

former do not indicate the desired polluters’ behaviour who retain a certain freedom of decision to 

modify their behaviour according to their preferences. Economic instruments occupy a special place 

among all environmental protection measures – they are an indirect tool of influence on economic 

entities, affecting their financial results. They cover all polluters, in accordance with the principle that 

every user of the environment (business entity) should pay full, and thus also external, costs of their 

activities. 
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Table 1 

Examples of fiscal solutions applied in environmental protection 

Country 
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environmental 
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 X  X X X     

investments in 
new technological 
lines 

X    X     X 

investments in 
new products 

    X      

recycling or 
recovery of 
packaging 

 X   X      

investments in 
ecological car 
fleet 

 X        X 

increasing eco-
efficiency of 
buildings 

X X   X      

for companies 
using renewable 
energy sources 

X X X   X    X 

other incentives       X  X  

Source: authors’ elaboration based on Przeglad… (2011) 

Table 1 presents examples of fiscal instruments that have been implemented in environmental 

protection in selected European countries. Previous experience of EU countries in using fiscal/tax 

instruments as an ecological policy tool is difficult to assess and compare due to different 

interpretations of the reform process by different countries. Moreover, most economic instruments 

operate outside the mechanism of the so-called ecological fiscal reform. Examples of specific 

solutions used in several European Union member states are presented in Table 2. 
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Table 2 

Tax instruments in the area of environmental protection 
in selected EU countries 

Country Solution applied 

Tax incentives for innovations and investments in the area of environmental protection 

Spain 
tax relief amounting to 8 % of the value of investments in fixed assets for environmental protection 
(e.g. devices reducing noise, air pollution, pollution of surface water, groundwater and marine waters, 
as well as devices for reducing, recovering or neutralizing industrial residues) 

France 

tax relief for research and development related to investments or implementation of environmental 
innovations, amounting to 30 % of expenses incurred by existing enterprises and 35 %-40 % for new 
companies; this relief consists in deducting the amounts deducted from the income tax of the taxpayer 
investing in research and development in the course of 3 consecutive tax years 

Belgium 
tax relief amounting to 80 % of the expenditure invested in the acquisition of a patent; this relief can 
be granted to companies regardless of the type of legal form as well as sector in which they operate 

Greece 
reduction of the tax base by 50 % of the value of expenses incurred by enterprises to reduce the 
environmental impact of their operations 

Tax incentives for innovations and investments in new technological lines in the field of environmental 
protection 

Poland 
• deduction from the tax base up to 50 % of the amount spent on the acquisition of new technology 
• write-offs for the innovation fund created by R&D centre (write-off not greater than 20 % of R&D 

centre revenues) and exemption from property tax, agricultural and forest tax 

United 
Kingdom 

increased rates of tax amortization for investments in selected "green" technologies - energy-saving 
devices and installations (including water purifiers or air conditioners) 

Greece 

subsidies for new technologies with innovative applications that aim to protect the environment and 
increase energy efficiency in an amount not exceeding 50 % of eligible investment expenditure; the 
subsidy can be combined with tax breaks, which vary depending on the size of the investment and the 
region in which these technologies are to be used 

Source: authors’ elaboration based on Przeglad… (2011) and Reforming… (2007) 

As compared to the other countries presented, Poland is quite an interesting case. Electricity 

produced from renewable energy sources is exempt from excise duty in this country. There is also a 

possibility to deduct from the tax base of corporate and personal income taxpayers up to 50 % for 

new technologies. You can also get a tax exemption from personal income tax based on a thermal 

modernization bonus. This bonus is due to the investor to repay part of the loans taken for thermal 

modernisation, if there is a reduction in energy consumption. 

Finally, as regards agriculture, there is an investment exemption in agricultural tax in Poland for 

expenditures on the purchase and installation of equipment for the production of energy from 

renewable sources (in the amount of 25 % of investment outlays from due agricultural tax, from the 

land on which the investment was founded). It can be used for No more than 15 years. However, 

tax incentives for investments in this area in Poland end with this. There are also No regulations 

aimed at encouraging entrepreneurs to use products from domestic farmers. Poland is not an 

exception in this area, as other countries also do not support their agriculture in this way. 

2. Modern paradigms/concepts of agriculture in the context of environmental 

protection 

Paradigms in agriculture as „sets of concepts, practices or thought patterns that create a 

framework to define our way of looking at something” (Steele, 2016) have strongly evaluated under 

the influence of changes in the environment of business organizations. The paradigms related to 

sustainability have played an important role from the 1980s (e.g. the Brundlandt Report in 1987). 

Byerlee, de Janvry and Sadoulet (2015) argued convincingly that „globalization, integrated value 

chains, rapid technological and institutional innovations, and environmental constraints have deeply 

changed the context for agriculture's role”. They proposed a New Paradigm that may be useful for 



Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 52 
Jelgava, LLU ESAF, 9-10 May 2019, pp. 279-286 

DOI: 10.22616/ESRD.2019.133 

 283 

„triggering economic growth, reducing poverty, narrowing income disparities, providing food 

security, and delivering environmental services”. The concept of Byerlee et al. (2015) was mainly 

addressed to governments in developed countries. However, this approach to roles of agriculture is 

based on a radical reorientation in a general philosophy of agricultural finance. There is a plethora of 

determinants (including mega-, macroeconomic and social) that may affect development of the 

agricultural sector in a near future. The concept of the so-called Model of European Agriculture 

significantly underlines its need to „provide a competitive and diverse agricultural sector that is 

environmentally responsible and addresses issues of food quality and animal welfare” (Cardwell, 

2014). This is consistent with pressures from supra-national organisation (including WTO, OECD etc.) 

that recommend and supervise the set of economic tools within the legislative framework in order to 

maintain the sustainable development. 

The main objectives of the new Common Agricultural Policy (CAP) will include (Communication... 

2017, p.11): 

„(1) to foster a smart and resilient agricultural sector;  

(2) to bolster environmental care and climate action and to contribute to the environmental and 

climate objectives of the EU;  

(3) to strengthening the socio-economic fabric of rural areas”. 

The aforementioned EU Document (i.e. Communication…, 2017) strongly emphasizes the need to 

rebuild the model of European agriculture that is, however, based on a very traditional and narrow 

concept of sustainability. In order to broaden the picture of modern approaches to agriculture in the 

context of environmental protection, we should also mention two developed concepts: smart 

agriculture (smart and sustainable development of its sector) and agriculture resilient to shocks. 

The first of these two involves both smart farming technologies (SFT) that are important for 

„delivering a more productive and sustainable agricultural production, based on a more precise and 

resource-efficient approach” (Smart…, 2017). Smart agriculture instruments should therefore 

support farmers in delivering public goods and maintaining biodiversity of rural ecosystems. They 

should be oriented to fostering both technological development with digitisation (related to precise 

agriculture) and better access to training, advice and innovation. This should result in „resource 

efficiency enhancing an environment and climate smart agriculture” (Communication…, 2017, p. 12). 

The instruments to secure that goal should include smart investment subsidies (e.g. under the second 

pillar of the CAP) with a good project controlling system (including their environmental effects) and 

financial tools (for example preferential credits for financing „cleaner” technologies). 

The agriculture resilient to shocks, on the other hand, that is agriculture less sensitive to 

exogenous shocks, should be equipped with a set of risk management tools that—in the European 

context—should be partially supported by EU bodies (within CAP). The modern approach that is 

presented in the aforesaid document (Communication… 2017) may be based on traditional 

instruments (for example, direct payments with more precise eligibility criteria) and institutional 

actions (related to price risk management, e.g. derivatives for agricultural commodities). 

Catastrophic events related to climate change may be mitigated by public interventions, but 

investment activities in rural areas are not without significance. 

The operationalised concepts of modern agriculture that is smart and resilient include various 

political and economic instruments that may affect the impact of farms on their environment. 

However, they stimulate farmers to change on-farm strategies that is crucial from the perspective of 

environmental protection. The concepts (in general) and paradigms (sensu stricto) should be 
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operationalised with the use of political, legal and economic tools. For example, FAO underlines the 

role of sustainable intensification (sustainable crop production intensification, SCPI) that may be a 

useful as path to more efficient agricultural systems in both developed and in-transition countries. 

Some political recommendations for fostering SCPI include, inter alia (Save and Grow, 2011): 

• „Linking public and private sector support”; 

• „Incorporating the value of natural resources and ecosystem services into agricultural input and 

output price policies”; 

• „Increasing coordination and reducing transaction costs”; 

• „Building regulatory, research and advisory systems for a very wide range of production and 

marketing conditions”. 

The second bullet refers to eliminating subsidies on fertilizers/pesticides and designing positive 

incentives, such as payments for environmental services, or environmental labelling in value chains. 

The third one involves „coordinated action to reduce the transaction costs of access to input and 

output markets, extension and payments for environmental services” (Save and Grow, 2011). 

Table 3 

Evaluation of environmental protection instruments in the context of new 

agricultural development paradigms 

Instrument 
Impact on sustainability in agriculture Impact on 

smart 
development 

Impact on 
shock 

resilience 
societal environmental economic 

Eco-taxes / charges - + - + - 

Separate area 
payment 

+ +/- + -/+ + 

Subsidies for crop 
insurance 

+ + + + + 

Tax on nitrogen 
fertilizers 

+ + -/+ + - 

Subsidies for 
investment in 
adaptive capital 

+ + + + + 

Greening payments -/+ + -/+ + -/+ 

Carbon tax for 
emissions to soil 

+ + - + - 

RDP subsidies (agri-
environmental and 
LFA) 

+ + +/- + + 

Preferential loans for 
financing pro-
ecological 
investments 

-/+ -/+ + -/+ - 

Source: authors’ elaboration based on Bragadottir et al. (2014), Przeglad… (2011) and Reforming… (2007)  

The above presentation of environmental protection instruments as well as agricultural paradigms 

in the EU allows us to move on to the analysis of their interdependencies (Table 3). The analysis of 

the information summarised shows that tribute instruments (e.g. eco-taxes) may have a negative 

impact on the social sustainability of agriculture. On the other hand, in the case of area payments 

(e.g. in the form used in the CAP so far), as well as preferential loans and credits (for financing pro-

ecological investments), the impact on environmental sustainability is ambiguous (unless they 

stimulate sustainable intensification of cultivation or animal breeding). It is, however, difficult to 
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show the positive impact of a separate area payment, or credits and loans, in the current formula. 

Nonetheless, it is worth noting that CAP subsidy instruments, by their very nature, support farms' 

resilience to shocks (area payments in particular are a tool for stabilizing agricultural incomes in EU 

countries). 

Conclusions, proposals, recommendations 

 The range of instruments for environmental protection extends from a wide catalogue of 

administrative interpretations, through a catalogue of fees and impulse stimuli (penalties), deposit 

systems and market creation mechanisms, to subsidies, concessions and loans. 

 However, in the set of instruments, particular attention should be paid to fiscal instruments that 

could play a special role in relation to other instruments—above all, an autonomous role in shaping 

the financial base of the state's environmental policy. 

 In selected European countries discussed here there is a number of initiatives in the form of tax 

incentives supporting environmental protection. 

 The arguments for their application are, inter alia, perception of environmental taxes as effective 

tools for solving environmental problems and potentially higher economic growth. 

 Research indicates, however, that the implementation of fiscal instruments for environmental 

protection is rarely accompanied by real GDP growth, which is related to limited investment and 

a decrease in the competitiveness of countries that have introduced taxes to systems comparing 

to countries not using these mechanisms. These arguments may discourage the introduction of 

fiscal solutions to agriculture. 

 The necessary assessment of the impact of environmental protection instruments on sustainable-

development, smart and resilient to shocks agriculture (being the three main contemporary 

agricultural paradigms identified here), should take into account their mutual interactions 

(substitution/complementarity). 

 It seems necessary to harmoniously expand fiscal/financial instruments of environmental 

protection, as well as to establish administrative regulations, taking into account the assessment 

criteria from the perspective of the state, the sector, as well as social environment. 

 Decision-makers shaping the instruments of agricultural policy (at the EU and national level), as 

well as climate and environmental policies for rural areas, should precisely identify groups of 

related instruments—typically of a tax, subsidy or financial nature—taking into account the 

economic size or production type of farms. This objective may be served by more precisely 

determined eligibility criteria as well as by the promotion of certain types of instruments (e.g. 

preferential loans and subsidies, or RDP subsidies), which have not been widely disseminated to 

entities that could potentially benefit from them so far. 
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TAX INCENTIVES FOR MICRO ENTERPRISES – LATVIA’S EXPERIENCE  
134 
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Abstract. The author continues studies on tax incentives for micro enterprises. Latvia has introduced a special 

tax regime – a micro-enterprise tax (MET), the improvement of which still continues to reduce its application for 

unfair tax competition. Following significant changes in the tax regulation, the popularity of MET in Latvia has 

decreased; though, it is still high, especially in the service sector.  The micro-enterprise tax shall be retained 

considering the reduction of administrative and tax burdens; however, it is recommended to introduce a payment 

for every employee from his/her actual salary in addition to the payment from the enterprise turnover to ensure 

the tax sustainability and to improve the social security of micro-enterprise (ME) employees. Latvia’s experience 

may be useful also for other countries, especially those with high unemployment and illegal employment rates, 

to stipulate involvement of the population in legal employment.  

Key words: tax incentives, micro-enterprise, small business, social insurance, tax policy. 

JEL code: H21, H25, J30. 

Introduction 

A special tax on micro-enterprises has been created as fiscal instrument to support small business 

in Latvia. The MET was introduced on 1 September 2010 with the aim to create the necessary 

preconditions for the population having lost employment due to the economic crisis to start business, 

to reduce administrative requirements and to simplify the tax calculation. The initial aim had to be 

changed after the crisis with the economic recovery and decline of unemployment. The reduction of 

administrative and tax burden on ME was still topical; though, simultaneously there was a 

requirement to observe the common public interests in the sphere of fair competition and social 

security. The very rapid increase in the application of the MET regime was the reason for such a 

requirement. The increase was promoted not only by the reduced administrative burden on ME but 

mainly by lower tax burden and lower labour costs compared with the general tax regime. The MET 

created two basic problems: distortion of competition in business and insufficient social security of 

employees working in ME. The advanced hypothesis: the MET regime is widely applied as tax 

incentive for micro-enterprises in Latvia; though an improvement of the provisions is required to 

ensure its sustainability. Therefore, the research aim is to provide solutions for the improvement of 

micro-enterprise tax to ensure the sustainability of MET regime. The following tasks are derived from 

the research aim: 1) to study the recent scientific publications on tax incentives for micro-enterprises 

in the EU Member States; 2) to analyse the latest statistical data on the application of the MET regime 

in Latvia; 3) to develop recommendations for the improvement of the MET regime. The research 

employs monographic and descriptive statistical methods and covers the period from the introduction 

of MET in 2010 to 2018; however, a profound analysis was dedicated to the tendencies after 2016 

when additional measures were introduced to restrict the application of the MET regime in Latvia.  

Research results and discussion 

In Latvia, the introduction of MET has led to several positive features in the economy, for example, 

decrease of illegal employment and increase in the number of newly established enterprises. 

However, this undoubtfully had also negative consequences, of which two the most essential are: 1) 

unequal tax competition leading to particularly favourable tax reduction for the MET payers; 2) social 
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security of employees of the MET payers is exposed to risk, especially if the MET regime has been 

chosen purposefully to reduce labour costs (Leibus, 2014).  

Several researchers in Latvia have pointed on the negative consequences of the MET regime. The 

author partly agrees with the statement of Juruss, Kuma and Neimane that the present MET regime 

negatively affects the development of business environment in Latvia, since 1) it has not sufficiently 

facilitated employment; 2) it creates social security problems for people working under the MET 

regime and 3) the MET regime is used for tax optimisation (Juruss, Kuma, Neimane, 2017). 

Nevertheless, the author would like to emphasise that the negative consequences of the MET regime 

may not reject its positive impact; thus, the application of MET as fiscal instrument for the support 

of micro-enterprises may be continued; yet, it requires improvement. However, the author cannot 

agree with Prohorovs and Bistrova that MET is not applicable to self-employed (Prohorovs, Bistrova, 

2017). The simplicity of tax calculations provided by the MET regime can contribute most to the 

activity of these taxpayers. 

It is very positive that the MET significantly reduces the administrative burden on micro-

enterprises and simplifies the tax calculation (Leibus, 2012). The authors Bergner and Heckemeyer 

in their research have analysed small and medium-sized enterprises (SME) in 27 European countries 

between 2004 and 2010, and they have concluded that small-sized enterprises really consider 

possibility to choose a simplified tax accounting; hence, choosing an appropriate type of business 

activity (Bergner, Heckemeyer, 2017). Consequently, the mentioned authors confirm the idea on the 

necessity of a special tax regime for small enterprises to reduce administrative requirements. There 

are relatively few EU Member States with a special tax regime for micro-enterprises; basically, the 

corporate income tax reliefs are set for companies during their first years of operation or investment 

support. 

Bergner with the co-authors Bräutigam, Evers & Spengel indicate that disproportionate tax 

compliance costs for small-sized enterprises are the most significant argument for the application of 

a special tax regime. In general, the policy makers shall shift their attention from providing 

discriminatory incentives to developing a generally neutral and simple tax system that would be 

beneficial to both small and large enterprises (Bergner, Bräutigam, Evers, & Spengel, 2017). 

It should be considered that Latvia has a unique experience in creating a MET and there had been 

No possibility to learn from other countries. Only the implementation of this intention into the practice 

has identified the weaknesses or „tax holes”, which some entrepreneurs urgently used to reduce the 

tax burden. The law regulating the application of a MET has been amended several times since the 

tax introduction. The amendments included ever-new provisions of the law to  „stifle holes” in the 

legal enactments that allowed undesirable and inappropriate tax planning not complying with the 

MET aim and unequal competition among companies paying taxes consistent with the general tax 

regime and the ones working under the MET regime. Also, the initially set MET in the amount of 9 % 

of turnover was too desirable for the small business; thus, it was gradually increased from 9 % to 

15 % in 2018 (Table 1). The redistribution of collected MET was gradually changed with the increase 

of the MET rate; hence, increasing the amount of redistributed mandatory state social insurance 

contributions (MSSIC) from 65 % to 80 % in 2018. 
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Table 1 

The most significant criteria and indicators of the MET in Latvia between 2010 
and 2018 

Indicator 2010 2018 

Turnover, EUR 100 000 40 000 

Number of employees 5 5 

Monthly salary (income), EUR 711 720 

One person may be the owner of only one enterprise being the MET 
payer 

yes yes 

One person may be employed only by one  MET payer at the time  no yes 

MET rate, % of turnover 9 15 

Taxes included into the MET MSSIC, PIT, CIT 

Redistribution of the MET for the social insurance of employees, % 65 80 
PIT – personal income tax, CIT – corporate income tax  
Source: Micro-enterprise Tax Law, 2010, latest amendments …. 

Bergner S.M. (2017), a German researcher, in his PhD thesis has also analysed the experience of 

Latvia in the introduction of the MET regime by indicating on two basic policy consequences. First, 

policy makers, when designing tax incentives for SME, shall avoid explicit size thresholds, especially 

those related with the employment thresholds, since this is likely to trigger a response reaction by 

reducing the growth of paid employment and companies. Second, legislators shall be aware not to 

offer too favourable regimes resulting in strong distortion of competition among companies (Bergner, 

2017). It must be agreed that S.M. Bergner has precisely identified risks faced by the legislators in 

Latvia.   

In the case of Latvia, the problem with very strictly set thresholds for the company size was 

solved by allowing not to calculate additional taxes within the year in which the criteria set for the 

MET payer are exceeded, i.e. the turnover has grown but the growth does not exceed 30 % and/or 

the number of employees has increased by 1-2 employees compared with the previous year. ME 

could use such an opportunity from 2014 onwards. As a result of the changes, the enterprise growth 

in one taxation year does not increase the tax burden on a ME. However, the enterprise may not 

apply a preferential tax regime in the following year after exceeding the criteria. Therefore, after the 

change of a tax regime the amount of taxes to be paid significantly increased for the enterprise, 

especially those operating in labour-intense sectors. This condition has promoted an artificial 

fragmentation of enterprises in Latvia, i.e. one and the same business is performed through two or 

even more enterprises by registering the subsequent enterprise on the name of a trustworthy person. 

In addition, these enterprises were not prohibited of employing the same employees. Therefore, the 

same employee could have been employed by several enterprises paying the MET, and hence s/he 

did not financially suffer from the restriction that the maximum salary in MET paying company may 

not exceed EUR 720 per month. In practice, the possibility for one owner to establish several 

enterprises operating in the MET regime was restricted already form the very beginning of the MET 

introduction; though, the possibility of being employed by more than one micro-enterprise is 

gradually eliminated only from 2018 (Table 1).  

The preferential tax regime for ME in Latvia was so desirable that the number of MET payers 

increased rapidly with every year, and already 14.05 % of all taxpayers had chosen the MET regime 

in 2016. The negative effects of the MET such as distortions of tax competition and decrease of social 

security for employees became increasingly evident; thus, it was necessary to reduce the 

appealingness of the MET regime. Basically, this appealingness was expressed as a lower tax burden 
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compared with the general tax regime. Therefore, the MET rate was gradually increased from 

2017. Meanwhile, in 2018, the criterion on annual turnover was reduced from EUR 100 000 to EUR 

40 000 to ensure that the MET regime is used only by micro-enterprises. As a result, the number 

and proportion of the MET payers started to decline; in 2018, the respective decline was 9.98 % and 

1.44 percentage points (pp) compared with 2016 (Table 2), while the amount of paid tax continued 

to increase (+41.73 %).  

Table 2 

Changes in the number of MET payers and MET revenues and their share in 
Latvia  

Indicator 2016 2017 2018 2018/2016 

Number of MET payers on 1 January  49293 45411 44373 -9.98 % 

Total taxpayers on 1 January  350924 352390 352006 +0.31 % 

Share of the MET payers 14.05 12.89 12.61 -1.44 pp 

MET (mln, EUR) 63.5 82.1 90.0 +41.73 % 

Labour taxes (PIT + MSSIC) (mln, EUR) 4483.9 4922.7 5232.1 +16.69 % 

MET/ labour taxes, % 1.42 1.67 1.72 +0.30 pp 

Source: author’s calculations based on the statistical data of the SRS of the Republic of Latvia 

The MET regime is very desirable by small entrepreneurs not only because of the reduced tax 

burden. The administrative burden is also considerably diminished, since paying the MET of 15 % 

(initially 9 %) of all enterprise income or turnover, the MET replaces several other taxes that the 

enterprise would have to pay under the general tax regime. No labour taxes are to be paid separately, 

which means that net salary equals the gross salary for the employees operating under the MET 

regime. Though, to ensure the tax revenue distribution consistent with their aim, the State Treasury 

redistributes the collected MET by redirecting 80 % (initially 65 %) of the collected MET to the social 

insurance contributions of employees, while the rest of the tax is redistributed between PIT and CIT. 

This ensures a simple tax calculation and administration as well as retains a personalised social 

insurance of every employee, as the amount of insurance depends on the tax contributions made.  

Comparing the amount of MET totally collected in Latvia with the amount of PIT and MSSIC, there 

is a positive trend (Table 2). Despite the decrease in the number of MET payers, the ration of collected 

MET to labour taxes grows, mainly due to the increase in the MET rate. However, a topical problem 

is still the social security of employees operating under the MET regime, which is not only less security 

for the employee itself but it may be a burden for the rest of the society, providing the minimum 

social guarantees for an employee of the MET regime in case social contributions made for him/her 

are not sufficient for the national minimum security.   

Moreover, unlike the general tax regime, where the social insurance of employees is proportional 

to their salary, in case of the MET regime, it is more dependent on the size of the enterprise’s 

turnover, while the amount of salary has a slight impact on social security, since 80 % of the MET 

which is redistributed as the MSSIC is distributed among employees proportionally to the amount of 

salary of each employee. For example, if a ME has a turnover of EUR 2000 per month, then 15 % of 

the MET equals EUR 300 and EUR 240 are redistributed as the MSSIC. If it is assumed that there are 

two employees in the enterprise, one of which receives EUR 700 and the other receives EUR 500 per 

month, then the share of the first employee’s salary is 58.3(3) % of the salary fond (700/(700+500)) 

and EUR 140 are redirected for his/her social insurance, while the remaining EUR 100 are redirected 

for the social insurance of the second employee. When recalculating according to the MSSIC rate of 

35.09 %, it may be concluded that the social insurance object, from which the social security of these 
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employees depends, is almost EUR 400 for the first employee and almost EUR 285 for the second 

employee. In addition, nevertheless the salary of both employees exceeds the minimum salary in 

the country (EUR 430 in 2019), the social insurance object is less than the minimum salary. 

Therefore, it may be concluded that the social security for the majority of employees working in 

enterprises paying the MET will be lower in the future than those working under the general tax 

regime. In addition, health insurance in Latvia from 2019 is linked to the tax payments, and despite 

the fact that this is a legal tax payment regime, the employees working in enterprises paying the 

MET are left outside this system.  

Hence, considering the above-mentioned, the number of employers and employees in the MET 

regime has also started to decrease from 2017, by 12.36 % and 9.92 %, respectively, compared 

with the previous year (Table 3). The author has No data available for 2018 but it can be asserted 

that the decline still continues. A positive trend is the increase in the average number of employees 

in both the companies paying tax in the general tax regime (by 1.60 %) and those paying the MET 

(3.03 %), which shows the stability of companies and a relatively slow growth.   

Table 3 

Changes in the number of employers and employees, and salary in the 

general tax and the MET regimes in Latvia between 2016 and 2017 

Indicator 

General tax regime MET regime 

2016 2017 
2017/ 
2016, % 

2016 2017 
2017/ 
2016, % 

Number of employers 79369 78807 -0.71 45113 39535 -12.36 

Number of employees, on average per 
year 

742120 748791 0.90 74473 67084 -9.92 

Number of employees, on average 
employed by one employer 

9.35 9.50 1.60 1.65 1.70 3.03 

Average salary, EUR 785 903 15.03 551 566 2.72 

Source: author’s calculations based on the statistical data of the SRS of the Republic of Latvia 

The average salary in the companies paying taxes under the general tax regime grows faster than 

those paying taxes under the MET regime, by 15.03 % and 2.72 %, respectively, compared with the 

previous year (Table 3). This may be explained by the restriction regarding the income of a ME, 

which may not exceed EUR 720 per month. This is another reason why the MET regime is not so 

desirable any more, especially in the sectors with higher average salary (Table 4). 
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Table 4 

TOP-10 sectors in Latvia with the largest proportion of MET payers and the 
average salary in these sectors 

NACE 

2 code 
Sector 

MET, % of the 
number of 

taxpayers in the 
sector 

2018/ 
2016, 
pp 

Average 
salary in 
Q1-Q3 of 
2018, EUR 
per month 

01.01. 
2016 

01.01. 
2018 

81 Services to buildings and landscape activities 36.0 39.0 3.0 477 

74 
Other professional, scientific and  technical 
activities 8.3 32.7 24.4 768 

62 
Computer programming, consultancy and related 
activities 35.5 32.3 -3.2 1965 

97 
Activities of households as employers of domestic 
personnel 6.7 32.3 25.6 263 

59 
Motion picture, video and television programme 
production, sound recording and music publishing 
activities 

26.3 31.1 4.7 702 

71 
Architectural and engineering activities; technical 
testing and analysis 32.0 30.7 -1.3 961 

82 
Office administrative, office support and other 
business support activities 

35.4 30.0 -5.4 1069 

69 Legal and accounting services 32.9 29.0 -3.8 1290 

53 Postal and courier activities 20.0 28.4 8.3 693 

43 Specialised construction activities 25.6 27.5 1.9 656 
Source: author’s calculations based on the statistical data of the SRS of the Republic of Latvia 

As noted before, the largest number and proportion of the MET payers was in 2016 when they 

accounted for more than 14 % of all registered taxpayers. In the coming years, the number of MET 

payers as well as their proportion was gradually decreasing. Nevertheless, the proportion of MET 

payers is still very high in some sectors (Table 4). In addition, there is still an increase in the 

proportion of MET payers in several sectors, for example, almost one third of all taxpayers in the 

sector „Activities of households as employers of domestic personnel” are enterprises operating under 

the MET regime (32.3 % in 2018), the increase is 25.6 pp within two years, while the increase of the 

proportion of MET payers is 24.4 pp in the sector „Other professional, scientific and technical 

activities” and 8.3 pp in the sector „Postal and courier activities”. The sector „Services to buildings 

and landscape activities” has invariably the largest proportion of the MET payers (36 %-39 %). Since 

the introduction of the MET regime, there has been a clear trend that this regime is mainly chosen 

by service sectors as it is significantly more advantageous in labour-intense rather than material-

intense sectors. However, according to the statistics of recent years, the number of MET payers is 

declining more rapidly in the sectors with higher average salary, e.g. „Office administrative, office 

support and other business support activities” by 5.4 pp, „Legal and accounting services” by 3.8 pp 

and „Computer programming, consultancy and related activities” by 3.2 pp. In most of the sectors 

listed in Table 4, the average salary is lower than the average salary in Latvia (according to the 

Central Statistical Bureau (CSB), the average salary in the private sector was EUR 957 in Q1 of 

2018), except for four sectors where the salaries exceed the average salary and where the proportion 

of MET payers gradually decreases. 

Analysing by sub-sectors, it is even more apparent that the MET regime is chosen in the service 

sector.  One third of the MET payers registered in Latvia are employed in the 10 sub-sectors (Table 5). 

The sub-sector „Other personal service activities not classified elsewhere” represents the largest 
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number of the MET payers. In 2018, they account for 8.6 % of the total MET payers registered in 

Latvia.  

Table 5 

TOP-10 sub-sectors in Latvia with the largest number of MET payers and their 
changes  

NACE 
2 

code 

Sub-sector 

01.01. 
2017 

01.01.2018 

2018/ 
2017 

number number 

 % of the 
number of 

MET 
payers in 
Latvia 

9609 Other personal service activities n.e.c.  4276 3824 8.6 -10.6 

6920 Accounting, bookkeeping and auditing 
activities; tax consultancy  

2203 2151 4.8 -2.4 

0220 Forestry and logging 1513 1418 3.2 -6.3 

4120 Construction of residential and non-
residential buildings 

1309 1224 2.8 -6.5 

9602 Hairdressing and other beauty treatment 1202 1223 2.8 1.7 

4520 Maintenance and repair of motor vehicles 1065 1049 2.4 -1.5 

6201 Computer programming activities 996 1009 2.3 1.3 

7022 Business and other management 
consultancy activities 

1001 945 2.1 -5.6 

4399 Other specialised construction activities 
n.e.c. 

900 918 2.1 2.0 

6910 Legal activities 858 812 1.8 -5.4 
Source: author’s calculations based on the statistical data of the SRS of the Republic of Latvia 

A large number of the MET payers is also registered in the sub-sector „Accounting, bookkeeping 

and auditing activities; tax consultancy” (4.8 % of the total MET payers in Latvia). Mostly they are 

outsourced accountants who would have No difficulties to calculate taxes also in the general tax 

regime; though, they choose to pay the MET. Therefore, it provides not only the possibility to reduce 

the tax burden, which allows reducing the costs for accounting services, but also to reduce the 

administrative burden by a significant simplifying of the tax calculation and the declaration 

procedure. In addition, it has to be taken into account that a large part of population in Latvia chooses 

to earn additional income in other jobs apart from the basic employment incl. self-employment by 

providing different types of services. According to the data of the CSB of the Republic of Latvia, for 

example, in 2017, only 29.6 % of employees in the sector „Legal and accounting services” (NACE 

code 69) and 37 % of the employed in the sector „Other personal service activities” (NACE code 96) 

worked in the private sector with the work time tracking. This, in turn, means that very often a ME 

is not the only source of income for the MET payers but it is an additional source of income, and it is 

important that it is easy to calculate and pay the tax on this additional income.  

According to the statistics, the MET regime is still very popular in Latvia even after the introduction 

of less favourable legal provisions. Considering the fact that the MET regime has greatly reduced the 

administrative burden on ME, it has to be retained also in the future by improving the provisions 

related with the social insurance of employees. The problem could be solved by including two tax 

objects into the MET calculation base – turnover and income (salary). A fixed percentage of the actual 

salary shall be set as an additional payment to the employer for every employee for his/her social 

insurance. This means not a constant payment or a payment from a certain size, such as the 

minimum salary but from the actual activity Figures of an enterprise. In Latvia, an attempt to 

introduce additional MSSIC on micro-enterprises from the minimum salary set in the country has 
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already suffered a failure. This is very significant particularly for start-up companies that have 

difficulties to predict both the size of turnover and salaries as they often depend on the company’s 

success to conquer the market and develop. Moreover, it is very important to calculate the correct 

tax proportion or rate for each tax object. It is recommended to keep the tax rate on turnover lower 

than the rate on income (salary), which would make the MET more desirable also in material-intense 

sectors that would have to pay a higher tax share on turnover, while lower – on salaries paid.   

In the case of Latvia, it is now advisable to introduce a payment for the pension insurance of a 

ME employees in the amount of 5 % and health insurance in the amount of 1 % from the salary in 

addition to the tax on the ME turnover. An employer would make the tax payment at its own expense. 

The introduction of an additional tax payment would retain the simplicity of the MET regime and the 

gross and net salaries would still remain the same. In such a case, the administrative burden would 

not increase. The tax burden for the MET payers would increase by about 2-5 %, calculating against 

the ME turnover. The increase in the tax burden of each enterprise would depend on the proportion 

of expenditure on salaries; if it is 80 % of turnover, the tax burden would increase by 4.8 % but if it 

is 40 %, then by 2.4 %. Nevertheless, tax payments for each ME would grow considerably by around 

20-30 %, since the tax is relatively low at present. Probably the tax rate on turnover should be 

slightly reduced to minimise the negative effect; this could be done by finding the optimum balance 

between these two tax objects. As an additional measure to compensate for the tax increase, it is 

advisable to increase the criterion on income, which has not been changed since 2010, and thus, it 

lags behind the average net salary in the country that exceeds EUR 720 in 2019. Currently, this 

restriction hinders the growth of many ME.   

To convince the MET payers of the necessity for an additional tax object, it is very essential for 

the society to explain the potential risks of making No changes and the benefits of changes. The 

payment for pension insurance of 5 % of the actual salary is recommended, since it is the same as 

the payment for self-employed introduced from 2018. The payment of 1 % for health insurance, in 

turn, has been introduced already from 2017 for all employees except for the employees of the MET 

payers. It is advisable to change the proportion of the MET object in the coming years by increasing 

the tax proportion on income (salaries) and decreasing the tax on turnover respectively.   

The introduction of an additional tax payment would considerably increase the MET collected in 

the country. If it is calculated consistent with the statistical data of 2017 (Tables 2 and 3), the 

average salary for 67 000 people employed by the MET payers is EUR 566 per month or EUR 6792 per 

year, then the payment of 6 % of the salary would increase the MET payments by approximately 

EUR 27 million or 33 %. The reduction of a „tax shock” for companies changing the tax regime from 

the MET regime to the general tax regime is a positive aspect of such a tax increase in Latvia, because 

currently the tax burden when changing the status of a taxpayer may grow even 2-3 times, directly 

at the expense of labour taxes. The proposed changes would reduce the tax burden difference 

between the two tax regimes, which would diminish the consequences of unequal tax competition.  

Conclusions, proposals, recommendations  

 The present studies confirm that micro-enterprises need special tax support and incentives; 

though, they may not be too profiTable that would distort the tax competition among companies 

operating under different tax regimes.   

 In Latvia, a number of significant changes has been introduced in recent years to amend the legal 

and regulatory enactments of the MET to improve this tax regime and reduce its application for 

unfair tax competition.  
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 The popularity of the MET regime in Latvia that is just slightly declined after the introduction of 

less favourable amendments for entrepreneurs confirms that micro-enterprises have appraised 

the positive impact of the MET regime on the reduction of the administrative and tax burdens, 

especially in the service sector. This tax regime is not suiTable for material-intense sectors or a 

lower tax rate shall be applied to these sectors if the tax is calculated on the enterprise turnover. 

 It is recommended to introduce a payment for each employee at 5 % from the actual salary for 

an employee’s pension insurance and 1 % - for the health insurance to improve the social security 

of the employees of the MET payers in Latvia. These payments would be easy to administer. It is 

recommended to increase the criterion on income (salary) or/and slightly decrease the MET rate 

on the company turnover to compensate for the increase in the tax burden on micro-enterprises. 

 Latvia’s experience is particularly recommended for countries with high rates of unemployment 

and illegal employment to promote the involvement of population in legal employment. However, 

it is advisable to include also the actual salary of employees in the MET object in addition to the 

company turnover not to reduce the social security of micro-enterprise employees.  
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Abstract: Financial exclusion still constitutes a serious problem of economic and social character in Poland. The 

unemployed are particularly vulnerable to financial and transactional exclusion. The lack of employment and 

permanent income makes it impossible for them to access a wide range of banking services. Empirical research 

confirms that social and demographic characteristics constitute a strong differentiating factor for the level of using 

banking services by the unemployed in Plock. Their education, age and time during which they remain without a 

job influence the level of transactional exclusion. The elderly, people with elementary education or basic 

vocational education having the status of unemployed for at least 3 months constituted the group of unemployed 

with the lowest access to banking services.  

Key words: financial exclusion of a transactional character, the unemployed, banking services. 

JEL code: D14 

Introduction 

The phenomenon of financial exclusion has multi-dimensional character connected with the 

consequences resulting from economic and social background. Several social and economic 

characteristics which determine financial exclusion to a large extent can be enumerated. They 

include: the level of education, professional status, income, age, place of residence. The unemployed 

are particularly vulnerable to financial exclusion.  

People remaining without employment generally live on their savings, if they have any, state 

benefits, allowances, they are dependent on their families or illegal work is the source of their income. 

No income or the impossibility to document it constitute a serious obstacle in using financial services: 

bank credits and loans, having a bank account, performing financial operations. Low income makes 

it impossible for households to undertake activities aiming at improving their standard of living. 

1. Transactional exclusion versus financial exclusion 

European Commission defines financial exclusion as the situation in which a person faces 

difficulties in accessing and/or using financial services and products in the scope matching their needs 

and enabling them to live normal social life (Report of the European Commission, 2008, p. 9). This 

definition presents negative effects of financial exclusion, which often leads to social exclusion and 

makes it impossible for citizens to properly function in the society. This phenomenon may also result 

in lower income and lover standard of living. 

When it comes to the segments of financial products, World Bank enumerates the following fields 

of financial exclusion: transactional banking, savings, credits, insurance (Report of the European 

Commission, 2008, p. 11). It is worth to emphasize that financial exclusion in the field of 

transactional banking may be graded basing on the scope and intensity of using different types of 

services by consumers. For this reason, the European Commission points out to several levels of 

financial exclusion (A. Kurczewska, 2011, p.55): 

- the first refers to those who do not use any banking services at all; 

- the second to those who own a bank account, but they do not use many of its options, such as 

for example online banking services and debit or credit cards; 

                                                   
1 The article was financed from the funds of the city of Plock in connection with the competition of the Mayor of the city of Plock for financing research 
grants realized within the task “Cooperation with universities” 
2 Contact: email: prorektor@pwszplock.pl 
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- the third concerns to individuals who have the access to a wide range of banking services, but 

these services are not fully adapter to their needs or social and economic status.  

Basing on the definitions presented above it can be assumed that financial exclusion of a 

transactional character refers to the condition in which individuals or social groups experience the 

lack of access or limited access to such banking services as a bank account and its functionalities, 

online banking services, debit cards. 

2. Methodology and course of the research process 

The aim of the paper consists in the attempt to determine the level and scale of financial exclusion 

of a transactional character in Poland at the example of the city of Plock. The suggested definition of 

financial exclusion of a transactional character served as a starting point for developing the concept 

for the measurement of this phenomenon. Basing on three types of including consumers in the field 

of transactional banking enumerated by M. Polasik and A. Piotrowska (2014, p.319), the following 

systematics of the levels of using banking services was adopted, demonstrating as well the level of 

exclusion of the unemployed: 

- deprived of the access to banking services (suffering from exclusion) – these individuals do not 

own a bank account and they do not use other banking services; 

- with too little access to banking services (suffering from partial exclusion) – they own a banking 

account, but do not use debit cards and online banking services or use them to a limited extent or 

individuals who do not own their banking account, but use the remaining services; 

- having sufficient access to banking services (included) – they own a bank account, use debit 

cards and online banking services.  

Empirical research was realized under the form of a questionnaire addressed to the unemployed 

registered in the Municipal Employment Office (MUP) in Plock. According to the state of affairs at the 

end of August 2018, 4319 persons were registered in the MUP in Plock (Report, 2018, p. 1). 350 

unemployed persons were in total covered by the survey, which made it possible to obtain a 

representative sample allowing to make conclusions concerning the entire population of the 

unemployed in Plock with the accuracy of 5 %. Persons covered by the questionnaire were selected 

following the convenience sampling method (Hill and Aleksander, 2003, p. 126). The unemployed 

who expressed the will to answer the questions included in the questionnaire were asked to fill it in. 

The survey was conducted in the period between September and October 2018.  

Statistical significance threshold was traditionally assumed at the value of 0.05. Statistical 

significance of the analysed relationships was calculated basing on the likelihood ratio used for 

analysing the relationships between categorical variables, i.e. those which divide those surveyed into 

groups when some of the specified categories include a limited number of representatives. 

Statistically significant relationships were complemented with the values of V. Cramer’s effect size. 

The interpretation of the value of this gauge depends on the number of persons surveyed and the 

number of groups compared. 

350 respondents took part in the survey, including 221 women (63.1 %) and 129 men (36.9 %). 

The biggest number of those surveyed had secondary school education – 46.3 %, while the smallest 

elementary education – 5.1 %. 21.4 % of respondents claimed to have obtained basic vocational 

education, while 25.7 % university education. The biggest number of those surveyed (30.5 %) were 

registered in MUP in Plock for several weeks. The group of those registered for up to 3 months was 

represented by 12.3 % of the unemployed, while the group of those registered for over 3 months – 

18.6 %. Persons remaining without employment for a year or a few years represented respectively 
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the group of 14.3 % and 19.7 %. The most frequently mentioned reason for registering in MUP in 

Plock was giving up the job in order to search for a better paid one – 26.3 %, the least frequent of 

the reasons mentioned was the liquidation of their previous workplace – 10.6 %. Respondents 

receiving unemployment benefit registered at the Municipal Employment Office in Plock represented 

only 15.4 % of the total of respondents. 

3. Presentation of research results 

According to the report by Narodowy Bank Polski (Central Bank of the Republic of Poland), in 

2016 83 % of the Poles surveyed declared to own a bank account (D. Maison, 2017, p.11).  

 
Source: author’s calculations based on: D. Maison, 2017, p. 11 

Fig. 1. Population share owing a bank account in Poland in the years 2009-2016 

Nearly 17 % of adult Poles did not own a bank account, even if this percentage decreased in 

comparison to 2009. The highest level of access to banking services was recorded among the 

respondents aged 25-54 and having university education. The highest level of financial exclusion is 

observed in this field among the eldest respondents, those with elementary education as well as the 

unemployed and the inhabitants of rural area. It is however necessary to notice that in the years 

2009-2016, percentage of the owners of bank accounts increased to the greatest extent among the 

elderly (D. Maison, 2017, p.15).  

 
Source: author’s study 

Fig. 2. Using bank services and the age, education and period of being registered in MUP in 
Plock 
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Basing on the result of the survey it can be concluded that 83,4 % of unemployed respondents in 

Plock were the clients of banks. These data are consistent with overall national results in Poland.  

Respondents aged over 46, with elementary or basic vocational education, registered in the 

employment office longer than 3 months would use banking services the least frequently. Basing on 

the values of the likelihood ratio, statistically significant correlations between using banking services 

and the age of respondents were reported: χ(8) = 24.97, p˂0.01, V(8) = 0.19, p˂0.01, in connection 

with the education: χ(6) = 14.84, p˂0.05, V(6) = 0.15, p˂0.05 and the period of being registered in 

the employment office: χ(4) = 10.35, p˂0.05, V(4) = 0.12, p˂0.05.   

The next question made it possible to assess the level of access to banking services. Respondents 

would point to the scope of financial services used by them (Table 1).  

Table 1 

Scope of banking services used by the unemployed 

Banking products Number of respondents Percentage of respondents 

Current account 175 50 % 
Debit cards 194 55.4 % 

Online banking 158 45.1 % 
Source: author’s study. 

The survey made it possible to assess the number of unemployed in Płock who hold a current 

account (50 %). An interesting issue consists in bigger popularity of using debit cards than having a 

current account. It may result from the fact that a part of respondents use banking accounts together 

with other members of their families. This thesis may be confirmed by the results of overall study 

conducted in Poland in 2016which demonstrates that 22 % of Poles refer to this reason of not having 

a bank account (D. Maison, 2017, p. 22). A positive aspect is a relatively high percentage of the 

unemployed using online banking services – 45.1 %.  

Demographic as well as social and economic factors influence the level of access to banking 

services by the unemployed. The age, education as well as period of being registered in the 

Employment Office significantly differentiate the level of using banking services. 

The youngest respondents (below 25 years of age) would own a bank account the least frequently, 

but they used online banking services and debit cards the most often (Figure 3). 

 
Source: author’s study 

Fig. 3. Using banking products depending on the age of respondents 

Statistically significant correlations were obtained between the age of those surveyed and using 

bank accounts: V(8)=0.26, p<0.001, using debit cards: V(8)=0.21, p<0.001 and using online 

banking services: V(8)=0.25, p<0.001. It is worth noticing that the persons with university education 

represent the group with higher level of access to banking services (Figure 4).  
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Source: author’s study 

Fig. 4. Using banking products and the education of respondents 

Statistically significant correlations were obtained between the education of respondents and 

using bank accounts: V(6)=0.17, p<0.01, using online banking: V(6)=0.21, p<0.001. Data 

presented on Graph 4 demonstrate that the unemployed with elementary or basic vocational 

education constituted a group of clients who least frequently owned bank accounts and using online 

banking services.  

It should be noticed that the period of remaining without employment had the influence on the 

clients’ activity in the field of using banking services (Figure 5).  

 
Source: author’s study 

Fig. 5. Using banking products and the period of being registered in MUP in Plłock 
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bank accounts: V(4)=0.13, p<0.05, using debit cards: V(4)=0.13, p<0.05 and using online banking 

services: V(4)=0.15, p<0.01. 

Conclusions, proposals, recommendations  

In spite of a huge progress in the last years connected with using bank accounts, different forms 

of online banking and debit cards, there still exists a group of citizens deprived of the access to these 

services or voluntarily resigning from this opportunity. The reluctance towards having a bank account 

and big popularity of cash operation demonstrate that the level of financial exclusion of a 

transactional character still remains high, both with reference to the entire population of Poland (ca. 

17 %) as well as to the unemployed in Plock (ca. 16.6 %).  

Basing on research results, the level of access to banking services by the unemployed in Plock 

looks as follows: 
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 - individuals using banking services in a limited scope – 33.3 %; 

 - individuals with full access to banking services – 50.1 %.  

A positive signal consists in the fact that a half of respondents use different forms of banking 

services. 

The analysis of empirical data obtained confirmed strong diversification of the level of financial 

exclusion of a transactional character in connection with: the age, education and the period of being 

registered as unemployed. Respondents with elementary or basic vocational education, aged over 

46 and remaining without employment for longer than 3 months may be considered as having the 

lowest access to banking services, i.e. the most vulnerable to financial exclusion of a transactional 

character. Younger individuals (up to 35), with university education, having the status of an 

unemployed for a short period of time (up to 3 months) are much more willing to use online banking 

services and debit cards. This group may be considered as having the biggest access to banking 

services. 

The results obtained in connection with the scale and level of financial exclusion of a transactional 

character among the unemployed encourage to suggest the activities which would aim at preventing 

this phenomenon. Important increase in the access to banking services could be achieved thanks to 

an educational campaign which would convince those reluctant to use banking services. What is 

more, banks should be more flexible in adapting their offer to clients’ needs. 
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Abstract. This paper focuses on the institutional and regulatory aspects of stock market in the Baltic States. 

Research aim is to assess stock market institutional and regulatory framework in the Baltic States. Analysis of 

the main European Union (EU) legislation acts, national laws, supervisory and market organizer rules and 

regulations were performed, as well as were examined European level and national level institutions, in terms of 

state authorities performing supervision and market organization. Authors investigated and created 

comprehensive structure of how stock market supervision and market organization is executed among three 

Baltic States, as well as constructed an extensive scheme of the main stock market impacting regulatory 

documents on both the (EU) and national level. Authors concluded that stock market has 2 level organization and 

supervision, and is most similar in Estonia and in Latvia, while in terms of national legislation stock market is 

more similar in Latvia and in Lithuania, with in Estonia differentiating and thus creating an advantage and being 

more attractive for the companies interested to be listed there.  

Key words: Stock market, institutions, regulatory framework, Baltic States.  
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Introduction 

Stock market is an important place, where investors can invest their resources directly in chosen 

markets and companies. A. Boubakari and D. Jin (2010), states that „sometimes investors avoid 

investing directly to the companies because they cannot easily withdraw their money whenever they 

want. But through the financial stock market, they can buy and sell stocks quickly with more 

independence”. Stock market displays positive relation to economic growth by providing new financial 

resources to the companies as discovered by R. Levine (1991). Some markets are riskier than others, 

and authors emphasize that the institutional and regulatory system can mitigate in part that risk and 

make some markets attractive to the issuers – the companies willing to get listed and to the 

investors, who are looking to invest their money by legislation and strong and established 

institutional system and laws. According to E. Brousseau and A. Nicita (2010) „recent debates over 

global financial crises have further renewed the role of institutional setting and legal standards as 

„genetic” features of well-performing markets”.  The institutional and regulatory system needs to 

protect investors and companies from corruption, fraud and market abuse and to set equal operation 

field for involved stakeholders. Researcher K. Lannoo (2001) states that „securities market regulation 

is to ensure proper disclosure and enforcement via a complex set of intermediaries and institutions”. 

Accession to the EU in 2004 by Estonia, Latvia and Lithuania, changed stock market in the Baltic 

States, as well as its regulatory framework, where local laws are interdependent on the EU rules and 

regulations. A. Kein (1998) analyzed Estonian regulatory framework of securities market, and how it 

was formed since Estonia regained independence, and before accession to the EU, as well as analyzed 

institutional systems in Estonia. V. Deltuvaitė (2016), has reviewed stock market integration in the 

Baltic Countries and „found strong evidence that the stock markets are co-integrated” and recognized 

that „some empirical aspects of the Baltic stock market integration have been analyzed in the 

scientific literature, however, a comprehensive analysis on the Baltic stock market integration level 

is still missing”. R. Rupeika-Apoga (2013) reviewed briefly „supervision and regulation of financial 

intermediaries and institutional and market infrastructure”, and „emphasizing the banking and 

insurance sector supervision and securities regulation”, focused on banking and insurance industries, 
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the need for its improvement in the Baltic States post crisis with drawing main attention on banking 

industry. Importance of the institutional system, especially new one is emphasized by M.G. Hogson 

(1998), who states that institutions are important piece of the system. Moreover, the importance of 

common capital market is stressed out in the 2017 meeting among all three Baltic States Finance 

Ministers and the European Bank for Reconstruction and Development (EBRD) urging the need to 

create pan-Baltic capital market, especially „including the establishment and improvement of the 

underlying legal framework” (Baltic states to …, 2017). Therefore, authors have set following 

research aim: to assess stock market institutional and regulatory framework in the Baltic States. 

In order to reach the aim, the main tasks are defined: 1) to evaluate existing stock market 

institutional and organizational structure in each of Baltic States; 2) to assess the main stock market 

impacting rules and regulations in the Baltic States from the EU and national perspective. Research 

object is the institutional and regulatory framework of stock market in the Baltic States. Authors 

believe that novelty of the research paper is that there are limited publications on stock market 

institutional and regulatory implications in the Baltic States, and after all three Baltic countries 

accessed to the euro, there is a strong need and possibility to have common capital market, but 

No thorough overall analysis of current legislative and institutional structure has been performed.  

Methodology and data.  

Authors analyzed stock market impacting legislation, market and supervisory composition in the 

Baltic States using following methods to fulfill research aim and tasks: analysis, synthesis, the logical 

construction methods, the induction and deduction methods of the EU and Baltic States stock market 

legislation and institutional system. Scientific literature review was performed to understand the 

importance and topicality of the issue. Analysis and results are based on the information as it was 

on January 01, 2019.  

Research results and discussion. 

1. The Institutional Framework of Stock Market in the Baltic States. 

Accession to the EU in 2004 by Estonia, Latvia and Lithuania, changed the supervision format for 

stock market in the Baltic States. It is two level system: the EU supervisory framework, which is 

administered by the European Institutions such as the European Systematic Risk Board (ESRB), 

which is comprised of the European Commission, the European Central Bank, and the Chairs of 

European Securities and Markets Authority (ESMA), the European Insurance and Occupational 

Pensions Authority (EIOPA) and the European Banking Authority (EBA), the Joint Committee of the 

European Supervisory Authorities (ESAs), and the national competent or supervisory authorities of 

each Member State (Fig. 1). The ESRB with the ESMA caries out high-level supervision of the 

securities market in the EU. While 2nd level is national level supervision and market organization. 

Local supervision authorities oversee national securities markets. In Estonia and in Latvia, there is a 

separate Financial Authority formed, in Estonia, it is called the Financial Supervisory Authority (FSA), 

while in Latvia – the Financial and Capital Market Commission (FCMC). On contrary in Lithuania, this 

function is fulfilled by the Central bank – Bank of Lithuania (BoL).  

Supervision framework addresses the issuers, who wants to get listed and who are already listed, 

and it regulates implementation and obeisance of rules and regulations, in the meantime, they do 

not organize the actual securities market. Stock market, is common in the Baltic States, which is 

true in terms of trading and settlement side of the stocks, in the meantime in each of the Baltic 

States, there is a separate market organizing legal entity belonging to the corporation NASDAQ 

(Nasdaq Tallinn AS, Nasdaq Riga, AS, AB Nasdaq Vilnius), commonly referred as to Nasdaq Baltic 
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(Fig. 1). Listed companies and new issuers, who intend to get listed, must apply to the local market 

organizer and follow their rules for each country and local legislation, and register their securities 

with local securities depository, which since 2017 has merged its business and is operating in the 

Baltic States as Nasdaq CSD SE supervised by the FCMC, providing its services in Estonia and in 

Lithuania as Nasdaq CSD SE branch in Estonia and Nasdaq CSD SE branch in Lithuania. Although 

settlement of stocks takes place under each country’s legislation. Authors conclude that despite the 

unite currency euro, and a talk on common capital market, the organization and supervision of stock 

market in the Baltic States is regulated and organized by different entities in each country. 

 
Source: Authors’ constructed and derived based on ESMA, FSA, FCMC, BoL, Nasdaq Baltic, Nasdaq CSD data 

Fig. 1. The Institutional System of Stock Market Supervision and Organization in the Baltic 
States as of 01.01.2019. 

1. Stock Market Regulatory Framework in the Baltic States. 

As stock market supervisory structure in the Baltic States is two level, that is also the case with 

stock market rules and regulations (Fig. 2). With the accession to the EU, there are two level rules 

and regulations: the EU and national level. On the EU level, authors have identified eight main 

impacting legislation acts, which consist of five regulations and three directives. As per the EU 

definition: „A "regulation" is a binding legislative act. It must be applied in its entirety across the 

EU”, while „A "directive" is a legislative act that sets out a goal that all EU countries must achieve. 

However, it is up to the individual countries to devise their own laws on how to reach these goals.” 

Directives are implemented in the local legislation as per each Member States, how it sees it fit. 

Thus, there might be a difference in the interpretation and application of the requirements set out in 

the directives. In the meantime – regulations must be taken and applied as is, without interpretation 

by each Member State. 

The EU legislation. The main EU regulations, which are in force and are applied on national level 

are: 1) Prospectus regulation No. 2017/1129 with aim to harmonize and set uniform requirements 

across EU and attract more diverse source of capital to the issuers; 2) Benchmark regulation No. 

2016/2011.  It sets rules applicable to benchmark administrators and its target is to properly manage 

and calculate performance for index/funds; 3) Regulation No. 600/2014 or Markets in Financial 

Instruments Regulation (MiFIR), which targets to protect not only investors but also securities market 

in the EU and the investment providers et al. This regulation clarifies reporting procedures and sets 
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it to be more detailed and unified across EU Member States. It attempts to create more transparency 

in trading and for the investors, where in trading separating who has made the investment decision 

compared to who has made the execution decision; 4) Regulation No. 596/2014 also known as 

prevention of market abuse regulation. It targets to increase the investor protection against market 

manipulation and increase integrity of securities market, it is applicable to broader platform base 

compared to previous regulations and is updated to reflect recent changes in the investor and market 

related community behavior; 5) Finally, regulation No. 236/2012 or known as short selling regulation, 

because it is in general applicable to regulate dealings in short selling and credit default swaps. 

Intention is to provide more transparent pre-and post-trade data available to the public (investors) 

i.e., bid and offer prices and other information by the trading venues. Target is to reduce risk on 

uncovered short selling and settlement (Fig. 2).  

 
Source: Authors’ constructed and derived based on ESMA, FSA, FCMC, Nasdaq Baltic, Regulation (EU) 2017/1129, 
Regulation (EU) 2016/1011, Regulation (EU) No 600/2014, Regulation (EU) No 596/2014, Regulation (EU) 
No 236/2012, Directive 2014/65/EU, Directive 2003/71/EC, Directive 2014/57/EU,  Estonia: Securities Market 
Act, Estonia: Commercial Code, Latvia: Finanšu instrumentu tirgus likums, Latvia: Komerclikums, Lithuania: Law 
on Securities, Lithuania: Law on Companies, Lithuania: Law on Markets in Financial Instruments, Nasdaq Baltic 
rules and regulation for Tallinn, Nasdaq Baltic rules and regulation for Riga, Nasdaq Baltic rules and regulation for 
Vilnius. 

Fig. 2. The Main EU and National Regulatory Framework of Stock Market in the Baltic States as 
of 01.01.2019. 

Authors have identified three main existing directives (Fig. 2), which are in force as of 01.01.2019, 

with most important being No. 2014/65/EU or know as Markets in Financial Instruments Directive 2 

in short MiFID 2 (replacing MiFID or previous directive No (2004/39/EC)). It sets definition of terms 

and increases regulation of financial markets and improves investors’ protection via more transparent 

pricing, especially splitting of commissions charged for the analyst research and trading, increase 

standards for the investment related products. Long in force directive is also known as Prospectus 

directive No. 2003/71/EC. It is crucial for the companies planning to raise capital via public offering 

or to be admitted to trading, as well as to all involved parties, who help with prospectus and to local 

supervisory body, since this directive sets single and uniform general requirements for prospectus 

drafting, content etc. It also establishes publishing and validity of prospectus rules. Its main target 

is to have uniform standards, so the prospectus can be easily passported to other EU countries. 

Despite fact that regulation No 2017/1129 is repealing this directive, it is still in force. Third directive 

is No. 2014/57/EU to reduce market abuse. Both MiFID II/MiFIR are applicable only from 3 January 

2018 according to ESMA.  

Authors conclude that with changing investor and market behavior, the EU focus is now towards 

reducing market abuse (recent new regulation and directive) and setting uniform and more 
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transparent standards and requirements for the prospectuses and investment bank/brokerage 

pricing, deal execution and insider information handling.  

National level legislation. A. Kein (1998) emphasized that „the capacity and incentive of 

institutional investors to exercise ownership rights and intervene in portfolio-companies' 

management, is largely determined by the existing legal framework”, and since the EU level 

legislation is unified across Member States, then role of national legislation is crucial and can make 

stock market attractive. There are two main impacting state laws in Estonia and in Latvia, while three 

in Lithuania. All companies must be first registered in commercial register as Joint Stock Companies 

(JSC) or in the process before listing converted to JSC. Only JSC shares can be listed, this is common 

rule among all three Baltic States. Commercial Code or Law on the Companies is the main company 

setting up and share issue regulating state level act in all three Baltic States (terms used slightly 

differs: Public Limited Company: AS in Estonia, Stock Company: AS in Latvia, Public Liability 

Company: AB in Lithuania). Authors are using term JSC as a form describing this type of companies, 

which is or can be listed.  

Common company related rules among all three Baltic States are following:  

 Setting legal form of company as JSC, requirements of establishing, board, articles of association, 

setting rights for preferential shares, employee shares and running the company;  

 Setting number of management and supervisory board members;  

 Prohibition to acquire own shares, with few specific exceptions (Fig. 2). 

Authors considers that there are two main most important differences for company formation and 

capital increase in the Baltic States law: 1) Different minimum amount of nominal share capital 

required for public JSC. The smallest is EUR 25000 in Estonia, EUR 35000 in Latvia, while the highest 

required is in Lithuania – EUR 40000; 2) Possibility of conditional share capital increase registration 

is only in Estonia, this usually speeds up process for investors after company has done the initial 

public offering (IPO) or secondary offering, to have new shares traded sooner.  

Authors conclude that in Estonia the main law already sets it apart based on the least 

requirements for JSC, and in case of becoming solely listed or via the IPO route, it has the fastest 

bureaucratical route to start of trading due to possibility of the conditional share capital increase.  

Second main state law is Securities Market Act (SMA) in Estonia, Law on the Financial Instruments 

Market (LFIM) in Latvia and Law on Securities (LoS) in Lithuania. These laws deal with setting rules 

and regulation in respect to dealing, issuing and trading of various securities, which the company 

can have.  

Authors concluded that the most important features for stock issuers and investors are three 

clauses: 

1. Setting in all countries when an offering is not qualified as public, main aspects are applicable 

if the offering is directed to solely qualified investors, or an offer addressed to fewer than 150 non-

qualified investors per contracting country, or nominal value of one stock is equal or larger than 

100 000 EUR. This is important, since then there is No need to make prospectus and offering public, 

thus significantly reducing the costs of the capital raising or listing process.  

2. They set in all three countries rules, when listed companies’ major shareholders are gaining 

controlling authority, and when they can express voluntary takeover bid, or when they are obliged 

to express mandatory takeover bid to the minority shareholders. This part also sets the price 

calculation mechanism for mandatory takeover bid price per offer share, thus serves as a protection 

of minority shareholders of the listed company.  
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3. And setting the criteria for qualifying as a small or medium company, it is also exactly stated 

in the prospectus regulation (must fulfill two out of three criteria, net turnover does not exceed EUR 

50 million, average number of employees below 250, total assets below EUR 43 million). This is 

helpful when in the course of the offering if the company qualifies, they must fulfill minimum 

requirements set in the prospective directive and regulation, rather than the full set. Thus, it is less 

costly. According to the European Commission (2019): „small and medium-sized enterprises (SMEs) 

represent 99 % of all businesses in the EU.” 

In Lithuania Law on Markets in Financial Instruments addresses mainly supervisory set up and 

financial brokerage firm organization and operation, thus has less impact on listed companies. From 

listed company perspective in Lithuania there are two main legal acts: Law on Companies and Law 

on Securities, as authors discussed above.  

Lower significance though important are supervisory institution issued rules and regulations in 

each country. Market supervisory rules are the main rules of supervision, set mainly for banks and 

for fund managers, rather than specific rules for the issuers and investors. Specific rules for the 

issuers and investors are issued by market organizer Nasdaq, as is discussed below. 

Market organizer rules and regulations. The EU and national legislation set high level requirements 

for the companies, while market organizer specifies in detail how and what a company must do to 

become listed and maintain the status of a listed company. In early 90-ties, while stock market in 

the Baltic States was only in the process of formation, it transitioned from unregulated and 

spontaneous stock market to regulated market with clearly set expectations and rules to follow by 

the market organizer. Market organizer Nasdaq Baltic has issued rules and regulations for each of 

three Baltic States. They set listing requirements and explain the process and requirements of listing 

as well as the organization of Nasdaq competent authorities, and process in case there is a breach 

of rules. Additionally, it sets out trading and settlement procedures and required disclosures by the 

issuers (Table 1). Authors discovered that Nasdaq Vilnius listing rules are available only in Lithuanian, 

thus stock market in Lithuania is at disadvantage compared to stock market in Latvia and in Estonia. 

Table 1 

Listing Requirements for the Issuers on the Baltic Stock Exchange Lists as of 
01.01.2019. 

Indicators 

The EU Regulated Market Alternative Market 

Baltic Main List 
Baltic Secondary 

List 
Baltic Alternative First 

North 

Market 
capitalization/ 
equity value 

Market value of shares should 
be equal or above EUR 4 
million*. 

At least EUR 1 million. Not required. 

Free-float 
At least 25 % of shares 
belonging to public*. 

Enough shares 
belonging to the 
public. 

Not required. 

History of 
performance 

Last 3 years annual audited 
reports according to 
international financial reporting 
standards (IFRS). 

Last 2 years annual 
audited reports 
prepared according to 
IFRS. 

Last 2 years annual audited 
reports prepared according to 
local accounting principles or 
IFRS. 

Prospectus Prospectus. Prospectus. 
Prospectus or company 
description prepared with CA. 

Certified 
Adviser (CA) 

Not required. An agreement with CA. 

Ownership  Disclosure of shareholder ownership above 5 %. 
Source: Authors’ constructed based on Nasdaq rules and regulations in the Baltic States.  

In the Baltic States there are three lists where the companies can get listed (Table 1). Baltic Main 

List and Baltic Secondary List – both are the EU Regulated Market, while third list: Baltic Alternative 
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First North is an Alternative Market, it is not considered as regulated market per se, however, Nasdaq 

and supervisory institutions do regulate and supervise it, thus it has some attributes of the regulated 

market, though with less strict requirements. Smaller companies or companies, which do not meet 

or prefer not to follow the strict requirements of the regulated market, can get listed on the 

alternative market and get access to the investors. Long term institutional investors had preference 

for larger stocks, while recently it is changing, according to M.E. Blume and D.B. Keim (2012) state 

„that institutions have gradually increased their holdings of smaller stocks and decreased their 

holdings of larger stocks relative to market weights”. Baltic Main List has the strictest requirements 

for admission to listing and requires company to be larger in size, though companies in Baltic in 

general are SME, which is micro companies when compared to the ones listed on the stock markets 

in the Europe or USA. Requirements for being listed on the Baltic Secondary List is lower and thus 

these shares present higher degree of risk than shares listed on the Baltic Main List according to 

Nasdaq. Existence of three lists, allows the issuers and investors to choose the most appropriate one 

meeting their needs and requirements. For shares to be considered for listing, they need to be freely 

transferable and in addition to company being JSC, the shares must be registered with the depository. 

Once company becomes listed, each of the lists set reporting and disclosure requirements for the 

issuers (Table 2). The least requirements are for the companies listed on Baltic Alternative First North 

list.  

Table 2 

The Main Reporting and Disclosure Requirements for the Listed Companies on 

Stock Market in the Baltic States as of 01.01.2019. 

Indicators 

Regulated Market Alternative Market 

Baltic Main List 
Baltic Secondary 

List 
Baltic Alternative First North 

Financial reports 
Audited annual report and interim reports of 3, 
6, 9 and 12 months. 

Audited annual report and 6 months 
interim report. 

Disclosure 
requirement 

Any economic or significant information of the issuer or its subsidiary if it is No less 
than 10 % of the issuer. 

Corporate 
governance code 

The issuer must inform if it complies or not. Not required. 

Other 

Number of shares owned by management and 
supervisory board and their connected persons. 

Number of shares owned by 
management and supervisory 
board, CA and their connected 
persons. 

Information on share transaction performed by 
persons of or linked to the issuer. Report significant transactions 

above 10 % of the issuer’s share 
capital. Trade and price statistics for the reporting 

period. 

Decision of share capital increase/decrease or dividend payment, any share related 
action. 

Source: Authors’ constructed and derived based on Nasdaq rules and regulations in the Baltic States.  

Conclusions, proposals, recommendations  

 The institutional organization for stock market in the Baltic States is rather similar, with exception 

that in Estonia and Latvia, there is a separate organization, which performs supervisory duties, 

while in Lithuania these functions are delegated to the Bank of Lithuania.  

 National laws have two main differences across the Baltic States, one is for setting the minimum 

nominal value required for setting up JSC, where in Estonia this requirement is the lowest, and in 

Lithuania it is the highest. Other difference is that in Estonia it is possible to have conditional 

capital increase, which speeds up the trading process of new shares, while in Latvia and in 

Lithuania, it is not possible.  
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 Despite having a unified and known as the Baltic stock market, the issuers need to get registered 

and follow local stock market rules and regulations issued by three market organizers: Nasdaq 

Tallinn, Riga and Vilnius, where in last, listing rules for stock market is only in Lithuanian. Authors 

recommend to consider on the market organization level to have one common legal entity instead 

of three. It needs to be further investigated what are the obstacles to have that and whether 

benefits outweigh costs and risks. 
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Abstract. Business angels are one of the main sources of financing for innovative start-up companies. In this 

regard, it has been discussed in the existing literature that policy-makers and stakeholders are in great need for 

a tool to measure the level and scale of the development of the business angel market. It has been also mentioned 

that business angel activity in different countries is highly heterogeneous.  

However, so far in the existing literature the comparison of the level of business angel activity in the countries of 

Northern Europe has not been made. Therefore, the aim of our research is to compare the level of the visible 

business angel market activity in Northern European countries. To conduct a comparative assessment of the 

business angels' activity, we used the Business Angel Activity Index calculation methodology developed by us. In 

this methodology, we justified the set of indicators and the weight of indicators for the calculation of the composite 

index. We have discovered that in 2016 – 2017 Estonia and Finland demonstrated the highest level of business 

angel activity among the countries of Northern Europe. We have also established that population size, the size of 

economy and GDP per capita rate in the Northern European countries are not the main factors that have a 

considerable impact on the level of business angel activity. Moreover, we confirm that business angel activity in 

the countries of Northern Europe is highly heterogeneous. We have also found that high scores of the ratio of the 

number of business angels to the working population in particular countries do not guarantee high level of 

business angel investment activity in these countries.  

The paper also discusses the number of factors ensuring high business angel activity.  

Keywords: business angels, business angel activity, business angel investment, Northern Europe. 

JEL classification: G24, E22, C18. 

Introduction 

Business angel (BA) investment is the most significant source of risk capital for new and emerging 

entrepreneurial businesses (Mason, 2008; Harrison et al. 2010; The European Confederation of Angel 

Investing, 2015). The vast majority of early stage investments are made not by venture funds, but 

by business angels (Aridi, 2018). According to EBAN (2017), the amount of BA investment in Europe 

in 2017 constituted 55.3 % of the total amount of early stage investment.  

Therefore, policy-makers and other stakeholders urgently need a tool to measure the level and 

scale of BA market development (Mason and Harrison, 2008). It is important to monitor not only the 

size of the market, but also other parameters and factors that characterize activity and efficiency of 

BAs, as well efficiency of the state policies aimed at promotion of BA activity (Wang et al., 2016).  

Researchers note that there are several methods to obtain information on the invisible BA market 

activity, although each of them has certain limitations and some methods come at a considerable 

price (Mason, 2016). Although visible BAs constitute only the smallest fraction of all BAs, the data 

on the investment of BA networks and groups provide unique and valuable information on the BA 

investment trends (Mason, 2016). European Business Angel Network (EBAN) statistics on the visible 

BA market are based on the data of BA networks (EBAN, 2017).  In addition, EBAN statistics on the 

visible BA market activity are in open access and in 2017 they provided the data on the number of 

BAs and the volume of their investment for 38 European countries. Despite certain limitations of the 

visible BA market statistics, they are used by the European Investment Fund (Kraemer-Eis et al., 

2018). 

Analysing of the existing literature it may be concluded that comparing the level of BA activity or 

measuring the BA market such indicators as the ratio of the number of BAs to the working or adult 

population, total investment amount, and the share of investment in a country’s GDP are used most 
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frequently. There are only a few studies that specifically address the comparison of informal investor 

and/or BA activity in at least some countries of Northern Europe, for example, Bygrave (2009), Diaz-

Moriana and O’Gorman (2013), Owen and Mason (2019). 

However, the existing literature does not provide the answer to the question whether higher BA 

activity is characteristic of the countries with larger population, with higher GDP, or of the countries 

of „new Europe” and „peripheral” economies. In addition, researchers do not agree on whether 

certain differences in GDP per capita are the factor having an impact on the number of BAs. Such 

comparison has not been made, thus, respectively, so far it is difficult to say which countries of 

Northern Europe demonstrate higher BA activity. 

Considering the above-said, the aim of our research is to compare the level of the visible BA 

market activity in Northern European countries considering several research questions. Firstly, the 

research aims to determine the degree of heterogeneity of the level of BA activity in the countries of 

Northern Europe; secondly, whether the level of BA activity is higher in the countries with higher 

GDP, GDP per capita and larger population aged 18 – 64 years; thirdly, whether the number of BAs 

is the factor having a significant impact on the volume of BA investment. And fourthly, what is the 

level of BA activity in the countries of „new Europe” and countries with peripheral economies as 

compared to other Northern European countries. 

Based on the methodology for comparative assessment of BA activity we have developed 

(Prohorovs et al., 2019), we have presented empirical evidence that GDP, GDP per capita, and 

population aged 18 – 64 years are not the main factors having an impact on the visible BA market 

activity. Moreover, we have found that categorization of a country into a group of countries of the 

so-called „new Europe” (EU13), that is, the countries with post-communist economy or into a group 

of countries with peripheral economy, is not a factor limiting BA activity either. 

In terms of structure, the paper consists of the following sections: In the first section, we reflect 

on the results of previous research, in the second section, we consider the research methodology. In 

the third sections, we compare BA activity indicators of the countries of Northern Europe for 2016 – 

2017. In the fourth section, we present the results of index assessment and classification of BA 

activity of the countries of Northern Europe. In the last two sections, we discuss the obtained results, 

draw conclusions and make recommendations for further research.   

1. Literature review  

The BA market is changing under the impact of various factors. Thus, the interest of venture 

capital funds to seed financing has decreased (Kraemer-Eis et al., 2013), BAs started to unite into 

syndicates (Mason and Botelho, 2013; Carpentier and Suret, 2015; Mason et al., 2016; IFF Research, 

2017). In some countries, BA activity has been to a certain extent influenced by the financial crisis 

(Mason and Harrison, 2015; The European Confederation for angel investing, 2015). 

Researchers find that BA market activity is highly heterogeneous in different countries (Burke 

et al., 2008; Landstrom and Mason, 2016; Prohorovs et al., 2019).  Researchers of BAND network 

(2015) observe that BA markets are diverse and are characterized by different degree of maturity. 

Thus, the UK, France and Germany are the most developed BA markets in Europe, whereas in Eastern 

Europe most countries are still at a very early stage of development. In a recent publication, Finland 

was included into the group of European countries with developed BA activity, together with France, 

Germany, the UK and Spain (Kraemer-Eis et al., 2018). The level of BA activity in different Central 

and Eastern European (CEE) countries also varies considerably, Estonia being the country with the 

highest BA activity among CEE countries (Prohorovs et al., 2019). When compared to GDP, total BA 
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investment amounts are relatively high in Estonia and Finland (Kraemer-Eis et al., 2018). Owen and 

Mason (2019) find that insufficient BA investment is an essential barrier to development of a wider 

equity finance market for small peripheral economies and that BA community in Estonia is possibly 

weaker than its counterpart in Finland.   

Most frequently, researchers compare countries considering the number of BAs (Karaomerlioglu 

and Jacobsson, 2000; Mason, 2006; Centre for Strategy & Evaluation Services, 2012) and the 

amount of BA investment (Mason, 2006; Centre for Strategy & Evaluation Services, 2012; 

Avdeitchikova and Hans Landström, 2016). Some researchers use the number of BAs as percentage 

of adult or working population for measuring BA activity (Wong and Ho, 2007; Centre for Strategy & 

Evaluation Services, 2012; Diaz-Moriana and O’Gorman, 2013). At the same time, some researchers 

use such indicator as investment as percentage of GDP (Karaomerlioglu and Jacobsson, 2000; Wong 

and Ho, 2007). Mason and Harrison (2008) point out that measuring BA activity the main focus in 

data collection should be primarily made on the investment activity rather than on investors per se. 

Burke et al. (2008) point out that higher GDP per capita rate in a country has a positive impact 

on the possibility of emergence of business angels. This statement might have appeared reasonable 

because one of the preconditions for becoming a business angel is that a person should be a high 

net worth individual (Mason, 2008). However, the existing literature does not answer the question 

whether certain differences in GDP per capita rates are the factor having an impact on the number 

of BAs (Mason, 2008).  

Summarizing the literature review, we would like to point out that the existing literature does not 

provide any comparative analysis of the BA activity in the countries of Northern Europe.   

The great majority of researchers use absolute or relative BA investment and BA number 

Figures as the main indicators to measure the size of BA market.  

The authors agree that the BA market is highly heterogeneous. Moreover, it is often mentioned 

in the literature that the highest level of BA market development is recorded in the UK, France and 

Germany, whereas in Eastern Europe most countries are still at a very early stage of development.  

Although the question whether certain differences in GDP per capita rates are the factor 

influencing the number of BAs has been discussed in the existing literature, the researchers have not 

reached agreement on this issue yet. 

In the literature we have reviewed, such issues as heterogeneity of the level of BA activity 

depending on the size of the economy (GDP) and population size, as well as depending on the fact 

whether a country is classified as a country with peripheral economy, have not been considered. 

2. Methodology and data  

To compare the level of ВА activity in the countries of Northern Europe we have analysed which 

parameters researchers use to measure BA activity or BA market. For that purpose, we have selected 

twelve most frequently quoted papers on BA activity or BA market. The indicators that the 

researchers use for assessment of BA activity or BA market most frequently are the number of BAs 

and BA investment volume. 

In order to compare BA activity indicators of different countries, we compare the relative rather 

than absolute indicator figures. Thus, in the present research, we will use the following indicators for 

assessment of BA activity: BA investment as percentage of GDP, investment rate as proportion of 

population aged 18 – 64, and the number of business angels as proportion of population aged 18 – 

64. Inclusion of two BA investment indicators (both as a ratio to GDP and as a ratio to population) 
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into comparison of BA activity of different countries will adjust for possible disproportion in terms of 

GDP or population size. 

Moreover, to make the assessment of ВА activity of Northern European countries more accurate, 

we suggest introducing an additional, the fourth indicator – BA investment activity indicator. This 

indicator shows the amount invested by all visible BAs calculated per one BA.  

To conduct comprehensive assessment of ВА activity we have used the Business Angel Activity 

Index (BAAI) calculation methodology (Prohorovs et al., 2019), which substantiates the set of 

indicators and the weight ascribed to each indicator in the calculation of the composite index. Each 

of four indicators was given equal weight. This methodology implies using the data on the visible BA 

market for calculation of the indicators included in BAAI. To normalize all four indicators for 

calculating the composite BAAI index, we applied the Max normalization. BAAI was calculated as the 

average of normalized values of all four indicators. 

As BA investment is characterized by certain cyclicality (Mason and Harrison, 2015), to increase 

validity of the obtained results all indicators used to compare the number of BAs and BA investment 

volume were calculated as mean for 2016 – 2017. In order to ensure symmetry of the calculations 

all indicators that were used in comparison of the number of BAs and BA investment volume were 

also calculated as mean for 2016 – 2017. 

To obtain information on the number of BAs and BA investment volume the data of EBAN Statistics 

Compendium for 2016 and 2017 were used. To obtain information on GDP and population aged 18 

– 64 years we used Eurostat data for 2016 and 2017. 

Ten European countries are included in the group of Northern European countries, however, there 

is No valid source of information on the quantitative indicators of Iceland’s BA market, for this reason, 

Iceland was not analyzed in this research. 

3. Comparison of the business angel activity indicators of the countries of 

Northern Europe for 2016 – 2017   

In order to analyse the data used for comparison of BA activity, in Table 1 we present relative 

values of the compared indicators and the ranking of Northern European countries based on the 

indicator scores.  

The conducted analysis attests that the visible BA market of Northern European countries is highly 

heterogeneous. Depending on the type of indicator, indicator scores of the first and the ninth country 

(according to ranking) differ in the range from 4.2 to 31.7 times. With regard to the ratio of the 

number of ВАs to adult or working population, the difference was 4.2 times, the ratio of ВА 

investment to GDP – 31.7 times, the ratio of ВА investment to adult or working population – 14.9 

times, and the ratio of visible BA investment to the number of BAs – 8.5 times. Significant differences 

in the ranges among the scores of four indicators may confirm the view that application of only one 

or two indicators most frequently used by the researches – the number of BAs and amount of 

investment to GDP – are not sufficient to make an accurate assessment of BA activity.  

Considering the data presented in Table 1, it may be observed that the high relative indicator 

score of the number of BAs does not ensure high value of any other considered indicator: ratio of ВА 

investment to GDP, ratio of ВА investment to population (18-64) and the ratio of the visible BA 

investment to the number of BAs. This may signal that the number of BAs is not the main factor 

determining the volume of visible BA investment, which supports the opinion of Mason and Harrison 

(2008) that measuring BA activity the focus in data collection should be made on investment activity, 

but not on the investors themselves.  
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Table 1 

Data and ranking of the BA activity indicators of the countries of Northern 
Europe for 2016 – 2017 

Country/ 

Indicator 

Ratio of the 
number of ВАs to 

population  
(18-64) 

Ratio of ВА 
investment to 

GDP  

Ratio of ВА 
investment to 
population  
(18-64) 

Investment BA 
activity (ratio of 

visible BA investment 
to the number of 

BAs) 

score, % ranking score, % ranking score, 
EUR 

ranking score, thous. 
EUR 

ranking 

Denmark 0.0065 8 0.0084 4 6.98 3 106.6 1 

Estonia 0.0152 4 0.0444 1 12.34 1 81.5 2 

Ireland 0.0263 1 0.0052 5 5.04 4 19.1 6 

Latvia 0.0062 9 0.0102 3 2.18 7 35.1 4 

Lithuania 0.0066 7 0.0037 8 0.83 9 12.5 9 

Finland 0.0187 3 0.0182 2 12.17 2 65.1 3 

Sweden 0.0137 5 0.0048 6 3.79 5 27.7 5 

United Kingdom 0.0200 2 0.0043 7 2.58 6 12.9 8 

Norway 0.0093 6 0.0014 9 1.45 8 15.7 7 
Source: developed by the authors based on the data: EBAN Statistics Compendium, European Early Stage Market 
Statistics (2016 and 2017); Eurostat, Population on 1 January by age and sex (2018c); Eurostat, GDP and main 
components (2018a) 

The analysis of each of the four BA activity indicators that we have conducted attests that the top 

four countries by the number of visible BAs to population aged 18 – 64 years includes Ireland, UK, 

Finland and Estonia. With regard to the ratio of the visible BA investment to GDP, the top four 

countries are Estonia, Finland, Latvia and Denmark. In terms of the ratio of visible BA investment to 

population aged 18 – 64 years, it is Estonia, Finland, Latvia and Denmark. Finally, in terms of the 

ratio of visible BA investment to the number of visible BAs, it is Denmark, Estonia, Finland and Latvia.  

Having applied relative rather than absolute indicator scores in our analysis, we may observe that 

among the countries with the highest GDP and largest population, the UK was included in the top 

four by each indicator only once, whereas Sweden did not appear in the top four even once. If we 

had compared the absolute Figures of the number of visible BAs, the UK would have been ranked 

first and Sweden – second, whereas considering the amount of BA investment – first and fourth, 

respectively. At the same time, considering the absolute Figures of the number of visible BAs among 

the countries of Northern Europe, the UK 10.3 times surpasses Ireland, the country that was ranked 

first according to the relative value of this indicator, although judging by the relative score of the 

number of BAs, Ireland outperforms the UK by more than 31.5 %. 

The case becomes even more evident if we compare the UK – an incontesTable leader by absolute 

Figures of BA investment volume – with the ratio of BA investment to GDP of Estonia’s BAs. The 

value of this relative indicator of Estonia’s BAs is 10.3 times higher than that of the BAs from the UK. 

The ratio of ВА investment to population aged 18-64 years in Estonia is 4.8 times higher than in 

the UK. 

The indicator of BA investment activity in Denmark (investment volume per one average BA) is 

8.3 times higher than the corresponding indicator in the UK. 

Out of nine analysed Northern European countries, the UK may be considered a large country 

both in terms of population and GDP. Sweden can be considered if not a large country but at least 

not a small one, as Sweden is ranked second after the UK among the countries of Northern Europe 

both in terms of population (about 10 million) and GDP, which significantly exceeds the corresponding 

indicators of other Northern Europe countries. However, neither the UK nor Sweden was ranked 
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higher than fifth according to any of the three indicators characterizing the level of investment BA 

activity. 

Table 2 presents the values and the rankings according to GDP per capita and the ratio of the 

number of BAs to population in the countries of Northern Europe. 

Table 2 

Score and ranking by GDP per capita and by the ratio of the number of ВАs to 
population  

Country/ 

Indicator 

GDP per capita 2017  
Ratio of the number of ВАs to 

population (18-64) 

score, EUR ranking ranking 

Norway 67,100 1 6 

Ireland 61,200 2 1 

Denmark 50,800 3 8 

Sweden 47,200 4 5 

Finland 40,600 5 3 

United Kingdom 35,300 6 2 

Estonia 18,000 7 4 

Lithuania 14,900 8 7 

Latvia 13,900 9 9 
Source: developed by the authors based on the data: EBAN Statistics Compendium, European Early Stage Market 
Statistics (2016 and 2017); Eurostat, Main GDP aggregates per capita (2018b) 

GDP per capita in Norway is 1.65 times higher than in Finland, 1.9 times higher than in the UK 

and 3.7 times higher than in Estonia. At the same time, the ratio of BAs to population aged 18 – 64 

years in Norway is 1.63 times lower than in Estonia, 2.01 times lower than in Finland and 2.15 times 

lower than in the UK. The comparison of the GDP per capita rates and the data on the number of 

BAs as percentage of population aged 18 – 64 years we have conducted demonstrates that in the 

countries with higher GDP per capita, higher GDP per capita rate does not have any positive impact 

on the number of BAs. 

The differences in the ranking of the countries depending on the use of absolute or relative 

measurement units testifies that the researchers using absolute values in their measurements 

address the issue of the size of BA markets. The researchers using relative values measuring the BA 

market consider the level of BA (market) activity, which can also be considered as the level of 

efficiency of both BA community of a particular country and the entire ecosystem where this BA 

community operates.  

Five main conclusions can be made considering the results of our analysis. Firstly, the visible BA 

market of the Northern European countries is highly heterogeneous. Secondly, in the countries of 

Northern Europe, the size of the economy, GDP per capita and population size are not the main 

factors determining the visible BA market activity. Thirdly, the number of BAs is not the factor that 

has a determining impact on the total investment amount of the entire visible BA community. 

Fourthly, to assess the level (and, to a certain extent, efficiency) of BA activity in definite countries 

the measurements should be made in relative values. And fifthly, the application of only one or two 

indicators most frequently used in research – absolute or relative indicator of the number of BAs and 

investment amount as percentage of GDP – is not sufficient to provide objective assessment of the 

level of BA activity. 
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4. Index assessment of business angel activity in the countries of Northern 

Europe 

In the previous section, we have considered four indicators characterizing BA activity and the 

rankings of the countries of Northern Europe in accordance with the scores of each indicator in 

question. None of the countries demonstrated the same ranking by all four indicators.  For two 

countries – Finland and Sweden – the difference in the ranking by different indicators constituted 

only one point, for other countries, the difference in the indicator rankings was two and more points, 

in case of the UK and Latvia this difference was six points. As the heterogeneity among the rankings 

by different indicators of BA activity of one and the same country was high, in order to make 

comparative assessment of BA activity of the countries of Northern Europe we used the methodology 

that we developed for comprehensive measurement of BA activity. This methodology is based on the 

calculation of the composite index – BAAI (Prohorovs et al., 2019). Normalized values of four 

indicators, the scores and ranking of the countries of Northern Europe according to the composite 

index of BA activity are presented in Table 3. 

Table 3 

Normalized values of the indicators, BAAI rates and the ranking of BA activity 
of the countries of Northern Europe for 2016 – 2017  

Country/ 

Indicator 

Ratio of the 
number of 
ВАs to 

population 
(18-64)   

Ratio of ВА 
investment 
to GDP  

Ratio of ВА 
investment 

to 
population 
(18-64)  

Investment 
BA activity  
(ratio of BA 
investment to 
the number of 

BAs)  

BAAI 
value 

BAAI 
ranking 

Estonia 57.57 100.00 100.00 76.42 83.50 1 

Finland 71.04 40.94 98.61 61.07 67.91 2 

Denmark 24.87 18.99 56.53 100.00 50.10 3 

Ireland 100.00 11.71 40.79 17.95 42.61 4 

Sweden 52.07 10.75 30.70 25.94 29.87 5 

United Kingdom 76.12 9.78 20.87 12.06 29.71 6 

Latvia 23.55 22.92 17.63 32.93 24.26 7 

Norway 35.17 3.07 11.75 14.70 16.17 8 

Lithuania 25.26 8.33 6.73 11.73 13.01 9 
Source: developed by the authors based on the data: EBAN Statistics Compendium, European Early Stage Market 
Statistics (2016 and 2017); Eurostat, Population on 1 January by age and sex (2016 and 2017); Eurostat, GDP and 
main components (2016 and 2017) 

The obtained results of the complex assessment are to a great extent unexpected, since in the 

existing literature Estonia is not included in the list of countries with the developed BA market or 

high level of BA activity. Moreover, Estonia is a small country, both in terms of the size of economy 

and population, and as noted by Owen and Mason (2019), both Estonia and Finland are peripheral 

economies. 

Based on the results of a rather detailed comparison of each of the four indicators included in the 

composite index we made in the previous section, we can make several conclusions concerning the 

final ranking of BA activity of the countries of Northern Europe for 2016 – 2017. 

Among the countries of Northern Europe, Estonia is the smallest economy, whereas the UK, 

Sweden     and Norway are the 1st, 2nd and 3rd largest economies, respectively, however, the UK was 

ranked sixth, Sweden – the fifth and Norway – the eighth in the BA activity ranking. This may indicate 

that the size of economy is not a significant factor determining the level of BA activity of a country. 

Estonia takes the seventh place among the countries considered in the present research according 

to per capita income, and this indicator in Estonia is twice as low as the corresponding indicator of 
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the UK, which takes the sixth position by GDP per capita among the considered countries. Comparing 

Estonia with the countries where GDP per capita is higher than in the UK, the differences in the score 

of this indicator are even greater, for example, the difference with Norway is 3.7 times. This may 

indicate that GDP per capita is not a significant factor influencing the level of BA activity of a particular 

country. 

In terms of population aged 18 – 64 years, Estonia is the smallest country in the selection. In 

turn, the UK and Sweden take the first and second position according to this indicator among 

Northern European countries; moreover, population Figures aged 18 – 64 years in the UK and 

Sweden are several times higher than in any other country considered in this research. However, in 

the final ranking of BA activity of the countries of Northern Europe for 2016 – 2017, the UK takes 

the sixth position and Sweden takes the fifth. This suggests that population aged 18 – 64 years, that 

is, the working population, is not a factor having a considerable impact on the level of BA activity of 

a country. 

According to the calculated composite indicator of BA activity of Northern European counties, the 

BA activity of the countries of Northern Europe in 2016 – 2017 may be classified as follows: Estonia 

and Finland – very high level of BA activity; Denmark and Ireland – high level of BA activity; Sweden 

and the UK – average level of BA activity; Latvia, Norway and Lithuania – BA activity below average 

level. 

5. Discussion and conclusion 

Until recently, the literature did not provide any evidence that BA activity Figures in Estonia are 

higher than in the countries of „old” Europe, which have higher level of economic development, as 

well as longer history of BA community development. On the contrary, it was noted that the UK, 

France and Germany have most developed BA markets in Europe, whereas in Eastern Europe most 

countries are still at a very early stage of development (BAND, 2015). It was mentioned that Finland 

and Estonia may be classified as small provincial economies and that BA community in Estonia is 

possibly weaker than that in Finland (Owen and Mason, 2019). Only in a recent study, Finland was 

added to the group of European countries with high BA activity, which includes also the UK, and it 

was mentioned for the first time that when compared to GDP, total BA investment amounts are 

relatively high in Estonia and Finland (Kraemer-Eis et al., 2018). Earlier it was mentioned in the 

literature that the level of BA activity in Estonia is higher than in Latvia (Prohorovs, 2014) and that 

it is the highest among CEE countries (Prohorovs et al., 2019). But BA activity rates in Estonia in 

2012 were significantly lower than the corresponding indicators in Finland or Sweden in 2012 

(Prohorovs, 2014). Considering the above-said, the obtained results of the comprehensive 

assessment of BA activity in Estonia may appear totally unexpected. However, indicator scores and 

the positions of Estonia in the ranking of BA activity by each of the four indicators – two first, one 

second and one fourth place – attest that the first place Estonia takes in the ranking of BA activity 

of the countries of Northern Europe is not caused by a possible mistake in the design of the composite 

BAAI. All the more so, two fist and one second place Estonian BAs take in the ranking of the compared 

indicators characterize specifically investment BA activity in Estonia. This is in agreement with the 

opinion of Mason and Harrison (2008) that measuring BA activity the focus in data collection should 

be made on investment activity rather than on the investors themselves.  

Let us consider the changes in the indicator scores from 2012 to 2017 resulting in a considerable 

increase of investment activity of the Estonian BA community in five years’ time.  
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In 2012, the ratio of the number of BAs to population in Estonia was 2.6 times lower than in 

Finland and 2.8 times lower than in Sweden. In 2016 – 2017, the ratio of the number of BAs to 

population in Estonia was only 1.23 times lower than in Finland and 1.11 times higher than in 

Sweden.  The changes in the scores of this indicator occurred due to a very rapid growth of the 

number of BAs in Estonia – in the period of five year, the number of BAs in Estonia grew 2.98 times, 

in Finland – 1.47 times, and in Sweden it decreased by 5 %. 

From 2012 to 2016 – 2017, investment BA activity rate in Finland increased by 3 %, in case of 

Sweden’s BAs it increased by 1 %, and investment activity of Estonia’s BAs grew 3.5 times. Amount 

of investment per one average BA in Estonia in 2016 – 2017 was EUR 81.5 thousand per year, which 

is 1.25 times higher than the corresponding indicator of the BA community of Finland and 2.94 times 

higher than that of the BA community of Sweden.  

If in 2012 the ratio of BA investment to GDP in Estonia was 2.5 times lower than the respective 

indicator of BAs in Finland, then in 2016 – 2017 this indicator in Estonia became 2.43 times higher 

than in Finland.  

The results of our analysis demonstrate that the rapid increase of the investment BA activity in 

Estonia in the period from 2012 to 2017 occurred both due to increase in the number of BAs and due 

to increase of the investment volume per one average BA. 

Let us consider possible reasons for such considerable growth of BA activity in Estonia. BA activity 

in the European countries is potentially connected with more successful exits observed in Europe 

(Kraemer-Eis et al., 2018). According to Kraemer-Eis et al., it can be expected that the key 

stakeholders of the companies that exited successfully will become business angels and will offer 

their knowledge and financing to start-up companies. We also find that successful exit opportunities 

business angels may use to exit from investment could have become one of the main factors 

promoting significant growth of BA activity in Estonia in recent years. We would like to substantiate 

this point of view with some evidence. Skype, acquired for $2.6 billion (BBS News, 2005), is one of 

the most characteristic examples to the point. „Skype has put the Estonian startup ecosystem on the 

map. Its founders – dubbed the Skype Mafia – have become active angel investors in the community, 

created angel groups, and gone on to found other companies” (Startup Angels, 2019). For example, 

former employees of Skype established Transferwise, which attracted $116 million in venture funding 

(Startup Angels, 2019). Moreover, all three founding partners who established Karma Ventures – an 

early-stage venture capital firm, specialized in late seed and A round investments in promising tech 

startups – are former Skype engineers (Startup Angels, 2019).  

Nevertheless, we consider that there are other important factors apart from the factor mentioned 

by Kraemer-Eis et al. (2018) that may promote growth of BA activity of a particular country. In our 

view, high valuation of start-up companies in the last investment round when exit has not yet 

occurred, that is, business angels have not yet earned money for further investment, may be another 

important reason promoting growth of BA activity.  Transferwise and Taxify may be mentioned as 

examples of such companies in Estonia.  May 2018 funding round with a $175 million investment 

from Daimler, Didi and others led to a 1-billion-dollar valuation for the company (Taxify), making it 

a unicorn (Nair, 2018). The fact of high valuation of such companies as Transferwise and Taxify by 

venture investors is a psychological factor for BAs and may be related to the realm of the behavioral 

finance (Barberis and Thaler, 2003). This factor has a positive impact not only on BAs, but also on 

the potential BAs, because it demonstrates that angel investment may bring return with high 

multiplier. Although some researchers point out that in crisis periods BAs implement a more active 
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investment policy than VC funds, with certain caution it may be assumed that the impact of this 

factor is more explicit in the positive phase of a business cycle. However, the period from 2012 to 

2017 is not considered the crisis period either in the world, Europe, or Estonia. In addition, the EU 

monetary policy in the considered period was favourable to investment rather than savings. Thus, 

the presence of the companies with Estonian roots that received high valuation by international 

investors could have had a significant impact on the increase of both the number of BAs in Estonia 

and their investment volume. 

There is another possible reason for such significant rise of BA activity in Estonia. It has been 

discussed in the literature that venture investors may not succeed unless they participate in the 

international cooperation (Lerner, 2009). Estonia has demonstrated that a rapidly institutionalized 

network of business angels may establish international contacts and ensure leverage in private 

investment (Owen and Mason, 2019). Owen and Mason report that 43 % of investments of Estonian 

BAs were made outside Estonia either in Estonian enterprises that relocated to other countries or 

through international investor links, largely enabled by close ties with angel networks in Finland 

(FiBAN), St. Petersburg (SoBA), and Latvia. EstBAN unites not only BAs from Estonia, but also 

international investors from other European countries and the United Sates (Owen and Mason, 2019). 

In Estonia, apart from EstBAN, there are also several other BA unions, including SuperAngel Fond 

(Estonian Startup Leaders Club, 2019), and Ivar Siimar has been included in Top 40 Business Angels 

that are rocking Europe and help startups grow (EU Startups, 2017). The story of Taxify is another 

interesting fact about international cooperation of Estonian BAs. Prior to announcing a strategic 

partnership with Didi Chuxing, Taxify had raised over EUR 2 million in investment capital from 

Estonian and Finnish angel investors (Estonian World, 2014). In our opinion, bearing in mind the 

territorial proximity of Estonia and Finland, certain trans-border „clustering” of BA communities of 

these two countries has occurred, which is to a certain extent attested by cross-contribution and 

close cooperation between EstBAN and FiBAN (EstBAN, 2019; FiBAN, 2019). Moreover, taking into 

consideration that Estonia and Finland take the leading positions in the field of BA activity among the 

countries of Northern Europe, it may be assumed that „clustering” of BA communities of these 

countries is another factor that promoted BA activity in these countries.   

In the conducted research, we provided comprehensive assessment of the visible BA activity of 

the countries of Northern Europe, and based on the obtained data we may consider the results 

achieved and make the following conclusions: Firstly, we have found that the visible BA market of 

Northern European countries is highly heterogeneous. The data we have obtained confirm the opinion 

of numerous researchers, for example, Burke et al. (2008), BAND (2015), Landstrom and Mason 

(2016), about high heterogeneity of BA market activity of different countries. That is, high 

heterogeneity of the market activity in Northern European countries is consistent with the global 

trend. 

Secondly, we have discovered that in the countries of Northern Europe, the size of economy, GDP 

per capita and population size are not the main factors determining visible BA market activity.  With 

regard to our statement that GDP per capita rate is not the factor determining the level of visible BA 

market activity in the countries of Northern Europe, the empirical data we have obtained confirm the 

findings of Mason (2008), at the same time contradicting the opinion of Burke et al. (2008). As 

regards the impact of population size and GDP rate on the BA market activity, we have not found 

any previous research addressing this issue, and thus our data may become the starting point for 

further research.  
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Thirdly, the results of our research demonstrate that the countries of Northern Europe with the 

highest ratio of the number of visible BAs to working population (Ireland and the UK) demonstrated 

only the fourth and the sixth largest value of the „Ratio of ВА investment to population aged 18 – 64 

years”.  Ireland   and the UK took the fifth and the seventh position according to the „Ratio of ВА 

investment to GDP”, and according to „Investment BA activity” – the sixth and the eighth position. 

Considering the obtained results, it may be concluded that high scores demonstrated by a country 

with regard to the „Ratio of the number of ВАs to the working population” do not guarantee it will 

reach high scores of the visible BA market investment activity. 

We would like to point out that since in this research we aimed at comparison of the level of visible 

BA market activity in the countries of Northern Europe, we considered only some factors having an 

impact on BA activity relevant for our research.  

The results of our research also show that in order to assess the level and to a certain extent the 

efficiency of BAs of particular countries the measurements should be made in relative values. In 

addition, application of only one or two indicators most frequently used in analysis – absolute and 

relative values of the number of BAs and investment volume to GDP – is not sufficient to provide an 

objective assessment of the level of BA activity. 

The data presented in our research may be not completely accurate due to the following reasons. 

First, EBAN statistics on the visible BA market are not sufficiently precise (Centre for Strategy & 

Evaluation Services, 2012), as EBAN statistics may leave out the data on investment by some BA 

clubs and groups that are not members of the national BA networks or EBAN. The conducted analysis 

proves that the level of deviation reported by Centre for Strategy & Evaluation Services (2012) is 

not that substantial.  Moreover, in recent years, the quality of statistics on the visible BA market has 

considerably improved.  Therefore, even if there are certain differences in statistics on the visible BA 

market, which were mentioned in the research by Centre for Strategy & Evaluation Services (2012), 

the overall picture of BA activity in the countries of Northern Europe we have presented would remain 

the same. Second, possible insignificant deviations could have been conditioned by the fact that we 

conducted analysis of the data for a two-year period, and that, taking into consideration certain 

cyclicality of BA investment, perhaps is not sufficiently long research period.  Thus, considering the 

above-said, we believe that our findings on the results of BA activity in the countries of Northern 

Europe relatively objectively reflect the existing trends concerning the level of BA activity in the 

countries of Northern Europe. 

Recommendation for future research 

In view of considerable growth of BA activity in Estonia in the period from 2012 to 2017, it may 

be expedient to identify and study in detail the factors having an impact on the increase of BA activity 

in Estonia and the factors influencing BA activity in other countries.  

Bearing in mind that the number of countries considered in our research was limited to the 

countries of Northern Europe, in further studies of BA activity it may be practical to increase the 

number of countries analysed. It is also recommended to analyse countries from different geographic 

regions and the countries with even greater differences in the level of their economic development, 

considering in the analysis the countries with larger economies and larger population. 
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INFLUENCE OF INFLATIONARY TAX ON THE REGIONAL ECONOMY OF GEORGIA 

AND THE NATIONAL BANK'S MONETARY POLICY 
138 

Vazha Verulidze, PhD in Economics, Professor  
Faculty of Economics and Business, Batumi Shota Rustaveli State University 

Abstract. Georgian economy is facing many challenges, including the high degree dependency of the consumer 

market on the import and inflation caused by the depreciation of the national currency.  

Such situation has become permanent and has acquired the function of hidden tax burden, which significantly 

delays the development of the real economic sector of the region.    

The aim of the research is to identify the influence of inflationary tax on the regional economy and their connection 

with monetary policy, to analyse the inflationary targeting mechanism, to identify the specifics of anti-inflation 

regulation and the role of the National Bank in the process of price stabilization. 

Theoretical and empirical methods used in the article reveal that correlation between national currency 

depreciation against USD and inflation has established. The article highlighted that despite the monetary policy 

of the National Bank being implemented in the mode of inflation targeting and undergoing in the terms of a 

floating exchange rate, the inflationary pressures caused by the depreciation of the national currency continues 

to be, particularly, on the goods of the primary consumption. Bloomberg Electronic Trading System in order to 

determine the exchange rate doesn’t not function properly in the country.  

To ensure sustainable development of the economy, the National Bank should considerably improve the 

mechanism of exchange rate determination through the Bloomberg Electronic Trading System, and in order to 

reduce dependency on imports, it is crucial to elaborate mechanisms to develop and stimulate the production 

process based on the local resources.  

Key words: regional economy, Exchange rate, inflation, Bloomberg Trading System. 

JEL code: E31, E58.  

Introduction 

This paper discusses inflation caused by default of the national currency exchange rate on 

condition of the open economy. This process itself is stipulated by the dependence of the inner market 

on the import. Research of this phenomenon has been significant for Georgia due to the current 

processes in regional economy that have been observed during the last 10 years and their results. 

Merely, it confirms that macroeconomic stability has not been maintained with the help of the 

economical mechanisms been applied so far. Slowed down economic development is obvious and 

reformation of the regions is not performed. An increase in the primary costs of local production and 

realization expenses has become of irrevocable nature.  For instance, in 2017, compared to 2013, 

the national currency was devalued 1.55 times while the Consumer Price Index increased by 1.2 

times and the total cost of production and realization of products increased by 1.63 times.  

The aim of the research is to determine the main causes of the unsTable macroeconomic 

environment that delays the development of the country's regional economy.  

In the terms of inflation, the NBG is limited to a change of the refinancing rate and to the 

interventions carried out in the case of imbalance between the demand and supply of the currency 

market as well as to direct participation in the process of trading.  

With the increase of the refinancing rate, NBG withdraws the surplus money from the economy, 

however, it doesn’t achieve the price stability as inflation is stipulated not by the excess of money, 

but a fall in the exchange rate of the national currency in relation to foreign currency. For a fragile 

economy like Georgia’s, leaving of a separate segment of the market including the currency market 

in the self-regulation mode seriously damages macroeconomic stability of the country. The 2008 

global economic crisis has actually confirmed the necessity of regulating the economy in order to 

prevent the crises.  
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Inflation caused by the changes in the current exchange rate has become significant since the 

example of Georgia over the years proved that the approach of targeting inflation in the regime of 

monetary policy applied worldwide didn’t ensure price stabilization. It has also been confirmed that 

the Bloomberg Electronic Trading System introduced in many developed or developing countries has 

not been successful in all economic conjunctures. 

The main challenge of the NBG is the essential revision of the monetary policy and development 

of the effective anti-inflation policy. 

To minimize the negative external trade balance and inflationary pressure, it is necessary to 

ensure the legislative regulation to stimulate local production.  

In these conditions, it is especially important to ensure effective use of the resource potential of 

the regional economy in order to improve export-import imbalance. 

Results 

For regional economics of Georgia, price increases on the product and service, caused by inflation, 

which occurs in the form of hidden inflationary tax, is the same burden for economic agents budgets 

as tax burden, it is unpredicTable in most cases and hinders taking preliminary preventive measures. 

Inflationary tax is additional expense, which should be paid by the economic agents under the 

conditions of inflation that weakens the regional economics of the country even more. Therefore, the 

subject of current analysis is such widespread economic phenomenon in Georgia as the burden of 

inflation, caused by the change of exchange rate. 

Regional economy, for its part, is the weakest link of the national economy; as „72 % of the total 

business sector turnover comes from Tbilisi-based companies, being 2.5 times larger than the 

turnover of the companies operating in all other regions of Georgia. Tbilisi companies have created 

63 % of all jobs in Georgia.”  (Decree of the Government of Georgia, 2018). 

The increase of the raw material prices due to inflation and the increase in the excise rate in 2017 

have resulted in rise of total expenses for production and sales (Table 1) that is observed annually 

in all regions (Entrepreneurship in Georgia, 2018). For example, in the autonomous republic of 

Adjara, this indicator increased by 1.94 times in 2017 compared with 2013.  

The price rise, caused by the increase of tax rate, especially on the consumer goods, took place 

in 2017 in Georgia, because since the 1st of January 2017 the excise duty has significantly increased 

on the gas of oil products and on natural gas as well as on oil products and oil distillates (Tax Code 

of Georgia, 2017). This was carried out in parallel to profit tax reform, which meant to exempt from 

the profit tax in case of profit reinvestment by the economic agents and the possibility to leave the 

above-mentioned amount with them or in the economics. However, finally it led to the situation that 

more money came out from the economics by increasing the excise duty, than it was left from the 

exemption of profit tax in the economics. 



Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 52 
Jelgava, LLU ESAF, 9-10 May 2019, pp. 324-331 

DOI: 10.22616/ESRD.2019.138 

 326 

Table 1 

Total expenses for production and sales By region, mln GEL 

Region 2013 2014 2015 2016 2017 

The city of Tbilisi 29185.7 33407.6 38270.5 42710.9 47700.0 

Abkhazeti  AR - - - - - 

Adjara AR 2487.8 3209.6 3818.7 4499.7 4849.8 

Guria 182.1 220.1 292.5 387.1 399.7 

Imereti 1920.6 2252.4 2173.7 2634.1 3049.8 

Kakheti 824.6 978.3 992.7 985.6 1161.5 

Mtskheta-Mtianeti 539.2 615.3 638.2 636.2 808.1 

Racha-Lechkhumi and Kvemo 

Svaneti 
35.4 30.2 42.3 55.4 61.8 

Samegrelo-Zemo Svaneti 1480.7 1575.6 1768.0 1965.9 2285.6 

Samtskhe-Javakheti 483.2 521.8 593.4 674.5 821.2 

Kvemo Kartli 2518.1 2570.0 3141.2 3315.7 3783.4 

Shida Kartli 840.0 940.7 1094.4 1215.7 1296.6 

Source: National Statistics Office of Georgia 

In accordance with the analysis of statistical data of the National Bank of Georgia, it has been 

determined that in most cases, the changeability of the national currency did not have prerequisite 

and basis. For example, from the 25th of August, 2017 till the 29th of September 2017, the rate of 

national currency suddenly fell down with 7 points against the US Dollars and with 20 points - from 

24th of October till the 30th of November, 2017 (National Bank of Georgia, 2018). While there was 

No negative influence of seasonal factor on the national currency and the oil price had increased on 

the world market, that in fact should be the provocative factor of increasing the rate of national 

currency. The situation in the foreign exchange market had a negative impact on the consumer 

market in the conditions of the information vacuum. Therefore, on the 2nd of November 2017, 

National Bank of Georgia released an explanation about the situation existing on the currency market 

that: „average and long-term factors, acting on the rate, are positive. Recently, especially in autumn, 

the change of GEL rate has caused the high expectation of depreciation. Despite the fact that this 

expectation does not have the real fundamental basis, it has still made an influence on the short-

term dynamics of GEL rate  under the conditions of floating rate, increased the demand of foreign 

currency”( National Bank of Georgia, 2017). 

We see that in dynamics the rate of the national currency in relation to the foreign currency is 

more and more falling down (Figure 1). The current situation in the Georgian foreign exchange 

market has proved that a large amplitude of fluctuations in the national currency is not connected 

by seasonal factors, nor by the expectation of society or nor external factors (for example, oil prices 

on the world market).  

In such situation, there is a background to assume that in a developing country with a small 

economics like Georgia, problem can be to use the Bloomberg trading system in order to determine 

the exchange rate of the national currency. This assumption is also justified by the fact that the 

National Bank of Georgia, since the 5th of January 2018, was forced to make changes in the rule of 

determining the rate, where it has been marked out that: in the manner existing till now, if in 
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Bloomberg trading system on the interbank market the volume of the trade had not exceeded 3 

million US Dollars, in calculation of the official rate of GEL the previous day deals also participated. 

 
Source: National Bank of Georgia   

Fig. 1. Dynamics of the exchange rate of the national currency 

That is why, there were rare cases when official and market rates were significantly different from 

each other, the reason of which was the low activity on the market on a concrete trading day. With 

the mentioned amendment, the above mentioned limit will be halved (till 1.5 million US dollars), as 

a result of it, official rate will be much closer to the market rate (National Bank of Georgia, 2018). 

This explanation of the national bank actually means that on interbank market, in case of small 

volume of trade, it may form such rate of GEL, which will be in conflict with the current processes in 

economics and it will provoke inflation. Importers react quickly on depreciation of GEL and increase 

the prices and this is reflected negatively on the activity of economic agents.  In this case, the 

Bloomberg trading system needs to be improved because, this system only works correctly for large 

volumes of trading in the interbank market. 

The National Bank of Georgia cannot manage to stop the inflationary pressure with monetary 

policy in short-term period, caused by depreciation of the national currency. Accordingly, to increase 

financial stability in long-term period, it uses the rate of monetary policy for the purpose of prevention 

of the expected inflation, which is now equal to 6.75 % (National Bank of Georgia, 2008-2018). The 

tight money policy prevents providing the economics with the required money. Therefore, society 

tries to adapt under the conditions of inflation, when the consumer price index is increasing annually 

(National Statistics Office of Georgia, 2010-2018), (Figure 2). 

The main challenge of the economy of Georgia is a high degree of dependence on the import, 

which increases sensitivity towards the changes of the exchange rate. According to the data of 2016 

of the payment balance of Georgia, 15.1 % of the import is hold by the investment product, 41.6 % 

– the product of the intermediate consumption and 43.3 % the product of consumer product (Balance 

of Payments of Georgia, 2016). 

The negative consequences caused by inflation affect the regional economic agents, insofar as 

„Trade, repairs of motor vehicles and personal and household goods, transport and communication 

alongside construction sectors are the key drivers of growth in Tbilisi and AR Adjara” (Decree of the 

Government of Georgia, 2018). 



Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 52 
Jelgava, LLU ESAF, 9-10 May 2019, pp. 324-331 

DOI: 10.22616/ESRD.2019.138 

 328 

 
Source: National Statistics Office of Georgia 

Fig. 2. Consumer Price Index (2010 average=100) 

The problem is complicated by the fact that the choice of access on money resources for economic 

agents reduced by the undeveloped securities market, that creates the fertile soil to establish unfair 

rules of game by the bank sector, and due to inflation, they rose interest rates on loans. The author 

shares the opinion about the connection between the development of financial markets and economic 

growth, which was concluded by R. King and R. Levine. In particular, they noted that „there is strict 

and sustainable relationship between the level of the development of financial markets and long-run 

rate of the economic growth” (Danilov, Pivovarov, 2018). 

For the sustainable development of regional economics of Georgia, financial stability of the trading 

partner countries has also great importance, because border regions mainly depend on the import. 

„Adjara AR, Guria and Samtskhe-Javakheti are the least industrialized Georgian territories. Share of 

industrial GVA in total GVA in those regions is meagre 8 %, 6 % and 5 % respectively” (Decree of 

the Government of Georgia, 2018).  Financial stability in these regions also associate with events in 

Turkey, where inflation has recently exceeded 15 % (DAILY SABAH, 2018). In such situation, the 

depreciation of the national currency in Georgia will stimulate the import, and hinder weak local 

production.  

In Georgia, it is empirically proven that, there is a similar correlation between the inflation and 

price rise as between the introduction of new taxes and price rise. Therefore, whether the price rise 

is stipulated by inflation or increase of tax burden, it has one and the same negative influence on the 

real economics of the country. 

„As analysis shows, Georgia has two sectors in which brand products are already developed: 

tourism and agriculture” (Decree of the Government of Georgia, 2018). Agriculture is the field, the 

share of which in GDP has not increased for the last 10 years. The country is not able to provide its 

own population with agricultural products, but  the government of Georgia has a vision in terms of 

regional development and thinks that „national, sectoral and regional development policies and 

strategies must be formulated with reference to the needs and development potentials of regions 

and territories, encompassing comprehensive territorial analyses and the differentiation of policy 

interventions and public investments in territorial terms” (Decree of the Government of 

Georgia, 2018). 

Because of the dependence of the high degree on the import of the consumer market, the price 

rise in Georgia is mostly stipulated not by the existence of excess funds in the economy (the average 

rate of the monetization coefficient (M2) does not exceed 17.71), but by depreciation of national 

currency towards the foreign currency, in particular towards the US dollars.  Economics of Georgia 

turned out to be flaccid and very fragile during the impact of such factor as the change of currency 

rate is.  
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Discussion 

The National Bank of Georgia implements the monetary policy in the targeting regime of inflation. 

This means that price stability is considered as the main goal of monetary policy, however results 

are not achieved yet „Despite the widely used targeting regime of inflation in modern conditions, the 

discussions about the adequacy of inflation targeting under the conditions of financial crisis as well 

as about its use in various countries are still going on” (Pestova, 2018).   

According to the explanation of the National Bank of Georgia, the reason of such massive 

depreciation in the analysed period became the high expectation of depreciation in autumn and the 

influence of all other factors was evaluated only positively from its side. The explanation of such 

content of the national bank does not have the fundamental background because the past experience 

and analysis of statistical information makes clear that the expectation of depreciation in society  did 

not begin in August-September but in December, because the increase of demand on the foreign 

currency was mainly caused in this period by the importers.  

„In the case of emerging and transition economies, as the exchange rate exerts an influence on 

external and internal macro stability, clean floating is not a desirable option. Exchange rate 

depreciation may lead to inflation or negative balance sheet effects in financially dollarized/euroized 

economies. As a result, countries tend to adopt dirty floating, which assumes (in)direct manipulating 

fluctuations, although the exchange rate is not targeted per se”  (Josifidis, Allegret, & Pucar, 2011).   

The current situation on the currency market of Georgia confirmed that  the fluctuations with a 

large amplitude of the national currency, in most cases, are related neither to seasonal factor nor 

the expectation of society and the external factor (for example, oil price on the world market). That’s 

why it is difficult and almost impossible to predict the burden inflationary tax in advance for the 

economic agents, which creates unbalanced economic environment in the country.  

One difficulty involved in switching to inflation targeting is the introduction of a floating exchange 

rate regime, in which significant fluctuations in the national currency’s exchange rate may have a 

negative effect on inflation dynamics. However, these fears are not always justified. Inflation 

targeting noticeably reduces exchange rate pass-through to inflation, thus causing fluctuations of 

the national currency’s exchange rate to have only a slight effect on consumer prices.  Moreover, 

international experience shows that an inflation targeting regime is compatible with a managed 

floating exchange rate regime (Kataranova, 2010).  But, it should be noted that, the international 

experience, which permits, the compatibility of the targeting regime of inflation with floating 

exchange rate, failed in Georgia and the mentioned regime cannot slow down to increase the 

consumer prices.  

Food inflation has a direct contemporaneous effect on total inflation because food comprises 

approximately 30 % of the consumption basket. Higher food inflation implies higher relative prices 

of food items, and thereby higher total inflation. Indirectly, food inflation may affect inflation 

expectations (Gomez, Gonzalez, Melo, 2012). In Georgia, the increased price of the food products, 

is perceived with an extreme acuity, and it should unambiguously be said that it causes the 

inflationary expectations.    

As the winner of Nobel memorial prize Joseph E. Stiglitz points out „it is awfully important planning 

the reforms and consequentiality of the rhythm for the development of economics. For example: if 

the market is opened very quickly for the competition (while strong financial institutions are formed), 

work places will be cancelled faster than new ones are created” (Stiglitz, 2012). As for reform 

planning and rhythm in Georgia, process started in the 90-ies of the last century and the result is 
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that the market of the country is actually opened, but still local production is not ready to compete 

the import product. „Agriculture delivering 9 % of GDP, but at the same time being the main 

occupation for more than a half of the country’s population” (Decree of the Government of 

Georgia, 2018). 

Chronic inflation ended in Brazil and Argentina after battling with it for long years. Assuming that 

the economic strategies to deal with inflation have been standardized and widely known, this paper 

focused on the political conditions that facilitate successful stabilization. It is argued that, if there is 

already an adequately designed disinflationary program at hand, political support from broad sections 

of the society is the most important factor for successful stabilization (Ozdemir, 2015). It should be 

noted that, in Georgia, proper use of public support and the resource of positive mood has not been 

made since the date of its moving to the market economy and the first reason of it is that, under the 

conditions of high confidence from the public, state had not fully had realized the scale of the reforms, 

to be implemented and the second reason is that when government formed its decision, public 

support had already become very weak. Accordingly, the reforms, started in the economics, are 

incomplete or the most important economic reforms have not begun yet.   

The country needs systemic economic reforms, which at first will make the real sector of 

economics stronger, and then the market will be open for foreign companies and not on the contrary, 

which is taking place now. 

Despite the current situation in the Georgian economy, there is still a possibility of its 

development. „There are segments of potential growth, of the goods and service in low-rate 

developing countries” (Kondrat’ev, 2018). In Georgia, processing sector of agricultural production 

can be considered as such segment, on which it is possible to increase the demand, because its 

primary raw materials will be ecologically clean agricultural products. 

Conclusion 

This study analysed the connection between the depreciation and inflation of the national 

currency, which in turn was stipulated by the high dependency of the country’s consumer market of 

the country on the import. The results of the study prove that the depreciation of the national 

currency is not often caused by the fundamental economic factors. Therefore, it is unpredicTable and 

results in an increase in the prices of imported goods. The current situation is particularly severely 

reflected on the regional economy as it increases the cost of goods and services, and accordingly the 

prices, the prime costs of which have the component of the imported goods. The analysis revealed 

that the monetary policy of the NBG can not maintain the stability of the prices. According to the 

research outcomes, for the country with such a small economy like Georgia where the currency 

market turnover is also low, determination of the national currency rate through the Bloomberg 

Trading System is distinguished with its weaknesses and can not ensure the sustainability of the 

monetary market that causes inflation. 

The results of the analysis enabled us to draw the following conclusions  

 Inflation is stipulated by the depreciation of the national currency rate and the high dependency 

of the domestic market on the imports. Therefore, for the sustainable development of the regional 

economy it is necessary to reduce the inflationary burden on economic agents and create various 

opportunities to develop production based on the local resources that would gradually reduce 

dependence on imports. For this purpose, it is necessary for the National Bank to change the 

currency exchange rate mechanism through the Bloomberg Electronic Trading System. Thus, that 
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would eliminate the fluctuation of the national currency rate due to non-fundamental factors in 

the currency market and the stability of the currency market would be achieved.  

 To stimulate national production, differential legislative interventions are required according to 

regions that would ensure efficient use of existing resources. Excessive and unused resources of 

the most regions are represented in agriculture. To develop this sector, in the conditions of an 

open economy, tax privileges are to be imposed. Namely, the companies processing the 

agricultural products should be exempt from the VAT. It would facilitate development of the real 

sector of the country's economy. 
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Abstract. The innovativeness of the green economy can be considered both in relation to total innovation and 

eco-innovation. The aim of the research is to assess the level of innovation of enterprises operating in the green 

economy sectors, with particular emphasis on eco-innovation. The research was carried out in 2017, using CATI 

(Computer Assisted Telephone Interviewing) technology, among 578 randomly selected enterprises of the SME 

sector directly related to the green economy, located in the Warminsko-Mazurskie Voivodeship. The analyzes 

were carried out in relation to data on innovativeness of enterprises collected by the Central Statistical Office and 

Eurostat data regarding the development of this sector in EU countries. 

The analyses show that the level of innovativeness of companies in the green economy sector in the Warminsko-

Mazurskie Voivodship is low and process innovations are the ones that are most often introduced which are related 

to the search for resource-efficient production technologies and services (eco-innovation). Authors’ research and 

literature review indicate that there are No universal recipes for increasing innovation and competitiveness of 

economies; however, the high level of innovation, including eco-innovativeness is characterized by the economies 

of countries that invest in research and development, human and social capital and mobilize various institutions 

around common purposes. 

Key words: green economy, innovation, eco-innovation.  

JEL code: R11, R58. 

Introduction 

The "green economy" in recent years has become synonymous with the necessary changes related 

to the search for new directions of economic development including ecological aspects, and in 

particular the so-called low-emission technologies (Green Growth 2017, Gorka Luszczyk 2014, 

Unmünßig 2012). It is not only about the reduction of gas and pollution emissions, but also about 

increasing the efficiency of energy and raw materials use, protecting biodiversity and the ecosystem, 

while increasing income and employment. In this context, the ability of green economy enterprises 

to implement innovative solutions is particularly important. 

The aim of the research is to assess the level of innovation of enterprises operating in the green 

economy sectors in the Warminsko-Mazurskie Voivodeship. The research was carried out in 2017, 

using CATI (Computer Assisted Telephone Interviewing) technique, among 578 randomly selected 

enterprises of the SME sector directly related to the green economy, including those engaged in agri-

food processing, provision of services, production and rural tourism (according to the PKD section). 

The size of the research sample was calculated using the following formula: 
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where: 

n  - size of the research sample, N  - population size, 

d  - margin of error, z  - critical value for the confidence level. 

A confidence coefficient of at least 95 % was assumed and a maximum estimation error of not 

less than 5 %. Survey research concerned the assessment of innovativeness of enterprises in the 

green economy sector according to the areas of their economic activity. 

                                                   
1 Corresponding autor tel.: 48895233923; E-mail address: katarzyna.brodzinska@uwm.edu.pl  
2 Corresponding autor: E-mail address: zbr@uwm.edu.pl  
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The research hypothesis assumes that enterprises in the green economy sector are innovative. 

Own research was analysed in relation to data on innovativeness of enterprises collected by the 

Central Statistical Office in Poland, which allowed to evaluate the innovative activity at the level of 

individual voivodships. In the international context, the Eurostat secondary statistics on selected 

green growth indicators and data collected by the Eco-Innovation Observatory were analysed.  

Research results and discussion 

Determinants of green growth 

The concept of green economy, as a pragmatic approach to the implementation of sustainable 

development, implemented by EU countries brings tangible results. The Eurostat data shows that 

green sectors generate increasingly more turnover and create more jobs because they are labour-

intensive (e.g. organic farming). 

Sectors included in the green economy include in particular renewable energy, low-emission 

transport, energy-efficient construction, clean technologies, improvement of waste management, 

sustainable agriculture, forestry fishing (Hamdouch and Depret 2010, UNEP 2011), but in fact 

virtually all areas of human activity can be included here that affect the natural environment in any 

way. The background to the deliberations on the possibilities of stimulating green growth is the 

innovative activity in the broad sense of innovation, as well as in relation to eco-innovations, which 

have a beneficial effect on economic development, environmental protection and create the 

foundations of sustainable development. Their introduction is supported by business, social and 

environmental factors (Romanczyk 2010, Wegrzyn 2013). Five types of eco-innovations are the most 

common in the literature: technological eco-innovations (products and production processes), social 

eco-innovations (behaviour change, consumption habits), organizational eco-innovations (eco-

audits), institutional eco-innovations (cooperation platforms, informal groups, networks established 

to deal with environmental issues), marketing eco-innovations (eco-labels) (Sinclair-Desgagne et al., 

2003). 

Among the EU countries, Scandinavian countries as well as Germany and Luxembourg have the 

highest ability to build eco-innovation. According to Eco-Innovation Observatory data1, in 2017 Eco-

innovation index was Sweden - 144, Finland - 141, Germany - 139, Luxembourg 139. Latvia in this 

ranking was on the 22nd position (eco-innovation index - 73), and Poland in the 26th position (59), 

ahead of Cyprus (45) and Bulgaria (38) (Eco-innovation ...). The high level of eco-innovation of the 

Scandinavian countries results mainly from high expenditures on eco-innovations, undertaken 

activities, achieved results, and in the case of Sweden, also achieved environmental effects. In 

countries with low eco-innovativeness ratios such as Poland and Latvia, the area of socio-economic 

effects and achieved results is the strongest (Fig.  1). 

                                                   
1 Eco-innovation at the heart of European policies https://ec.europa.eu/environment/ecoap/indicators/index_en 

Access 28.01.2019 
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Source: Data of Eco-Innovation Observatory 

(https://ec.europa.eu/environment/ecoap/indicators/index_en Access. 25.01.2019.) 

Fig. 1. Eco-innovativeness index (5 areas) in selected EU countries 

The unfavourable position of Poland in the ranking may result from many factors, including among 

others financial barriers on the part of entrepreneurs and consumers, low level of awareness in the 

scope of benefits resulting from the implementation of ecological innovative technologies or low 

expenditure on R&D (Kulyk, Gasiorek-Kowalewicz, 2018). The analysis of expenditures incurred for 

research and development in the years 2002-2016 indicates that the greatest potential for innovation 

development is created in Sweden, and the important aspect of it is that the level of expenditure has 

been maintained in this country at a high level since 2002 and is gradually increasing. In turn, in 

Finland, expenditures on research and development activities were at a lower level in this period, 

and since 2011 they have been showing a downward trend. Poland in this ranking is ranked 20th 

among the 28 countries of the European Union. Despite the observed trend of successive expenditure 

growth from USD 73.7 per capita in 2002 to USD 264 in 2015 (No data for 2016), this is a relatively 

low amount, although still much higher than e.g. in Latvia ( 113 USD) (Tab. 1). 

The process of economic changes aimed at increasing resource efficiency, improving efficiency 

and minimizing the negative impact of economic activities on the natural environment requires, as 

already mentioned, adequate financial outlays for research and development and time. On the one 

hand, it is about the time that is needed to develop pro-environmental technologies and, on the 

other, the re-evaluation of priorities in which environmental protection will be as important as the 

company's financial result. The low level of expenditure on research and development in Poland is 

accompanied by a low level of innovation in the economy. 
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Table 1 

Gross domestic expenditure in research and development activity (R&D) - per 
capita (USD) 

Country 
2002 2010 2011 2012 2013 2014 2015 2016 

USD per capita  

Sweden 1161 1 339 1 422 1 468 1 510 1 464 1 564 1592 

Austria  644 1 147 1 187 1 355 1 417 1 498 1 523 1559 

Denmark 748 1256 1308 1336 1389 1396 1440 1408 

Germany 716 1 084 1 194 1 250 1 276 1 353 1 395 1439 

Luxembourg  871 1 286 1 343 1 165 1 241 1 276 1 304 1269 

Finland  931 1445 1480 1389 1357 1314 1218 1191 

Belgium  576 822 893 968 1 021 1068 1 124 1159 

Netherlands 601 768 877 906 951 973 993 1027 

France  621 784 821 840 885 914 920 930 

Ireland 372 690 701 730 763 786 831 853 

United Kingdom  470 599 613 604 648 678 796 720 

Slovenia 292 571 698 744 769 730 691 655 

Czech Republic 200 369 448 518 579 637 646 583 

Italy 311 425 435 454 469 484 491 493 

Estonia  82.7 341 565 551 473 414 428 381 

Spain 234 431 425 412 414 417 425 432 

Portugal  147 419 390 365 370 371 367 388 

Hungary 143 246 272 292 340 345 357 322 

Slovakia 74.9 153 171 215 230 255 347 241 

Poland 73.7 150 168 207 213 238 264 b.d. 

Greece 11.7 169 176 177 212 224 258 266 

Latvia 41.2 107 138 141 139 164 153 113 

Rumania  27.1 77.65 89.2 91.6 76.8 78.8 105 111 

Bulgaria  ? n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Croatia ? n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Cyprus  ? n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Lithuania ? n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Malta ? n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
Source: http://stat.gov.pl/statystyka-miedzynarodowa/porownania-miedzynarodowe/tablice-o-krajach-wedlug-
tematow/nauka-spoleczenstwo-informacyjne-innowacyjnosc/ (Access: 25.01.2019) Explanation: n.d. - No data. 

Innovation of enterprises in Poland 

Large diversification of the level of innovation in the economy in Poland (Fig.  2) may result from 

the so-called contextual conditions that have a significant impact on the ability of enterprises to 

undertake innovative activities. The most important factors include the settlement network, 

population density, as well as the natural conditions that create material and non-material 

components of enterprises and their ability to create innovative solutions (Brodzinski, Brodzinska, 

2018). It is also worth emphasizing that innovations are rarely found in isolation, it is a highly 

interactive process of cooperation between companies most often through partnership, alliances and 

joint ventures with external entities or by concluding contracts for conducting R&D works or 

purchasing a license. The cooperation most often includes research institutes, universities, consulting 

companies, private R&D institutions, other companies belonging to the same group of enterprises 

(Weresa 2014, Kisielnicki, 2016). 
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In the innovation ranking covered by the research, the Warminsko-Mazurskie Voivodeship is on 

the last position. This applies to both the percentage of innovation-active industrial and service 

enterprises as well as the share of revenues from the sale of new or significantly improved products 

in the value of total sales revenues, which is also the lowest in the country. Low innovativeness of 

the economy in the Warminsko-Mazurskie Voivodeship can be explained by the low level of socio-

economic development and the low share of industrial enterprises. The cooperation of enterprises in 

the field of innovative activity is related to the size of the enterprise, i.e. the larger the enterprise, 

the more often it cooperates in the field of innovative activity. The percentage of large industrial 

enterprises (250 and more people) that cooperated in innovative activities was almost three times 

higher than smaller enterprises (from 10 to 49 employees). In relation to the above, it is obvious 

that the regions in which large industrial enterprises dominate are higher in the innovation ranking. 

 
Source: Innovative activity of enterprises in years 2014-2016 p. 20 
https://stat.gov.pl/files/gfx/portalinformacyjny/pl/defaultaktualnosci/5496/2/15/1/dzialalnosc_innowacyjna_
przedsiebiorstw_w_latach_2014-2016.pdf Access. 04.02.2019. 

Fig. 2. Industrial and service innovation active enterprises in the years 2014-2016 by 
voivodships ( %) 

Barriers to innovation in enterprises in the green economy sector - results of 

authors’ research 

The low level of innovativeness of the economy in the Warminsko-Mazurskie Voivodeship is 

reflected in the results of research conducted among entities included in the green economy in the 

rural areas of this region. As it was observed, the general trend of the surveyed companies was 

passivity in the area of innovation implementation, as many as 78.4 % of enterprises did not 

introduce any innovative solutions. The low level of innovation of companies included in the green 

economy may indicate their more traditional approach to the issue of resource management and a 

lower competitive position in this respect. It is also worth emphasizing that in the future this may 

lead to the deepening of the differences in the development of green economy in individual regions 

of the country. 

Among the enterprises that declared the implementation of innovations, the ones that noticed 

were: product, process, and organizational innovations (Olso Manual). Product innovations which are 

understood as the introduction of a new product or service or its significant improvement. 

Innovations in the production processes of a product / service were most often introduced to reduce 

production or delivery costs, increase quality, increase production efficiency. In turn, organizational 

innovations were perceived most often as a certain additional element or as solutions ensuring 

adaptation of technical and technological innovations in the enterprise. However, it is worth 
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emphasizing that in recent years, the entrepreneurs' approach to organizational innovations has 

changed and is also treated as a significant source of growth in the efficiency of the company's 

operations. This applies to a large extent to companies from the SME sector, which in the category 

of low-cost organizational innovations may perceive important opportunities and opportunities for 

development (Lachiewicz, 2014). 

Observed tendency regarding the low level of activity in the field of innovation implementation by 

the enterprises of the green economy operating in rural areas of the Warminsko-Mazurskie 

Voivodeship that were covered by the research concerned basically all enterprises - regardless of 

their area of economic activity. The percentage of enterprises that have not been active in the field 

of innovation implementation, ranged from 64.2 % in manufacturing enterprises to 80.2 % in service 

enterprises. 

Production companies (including those producing wooden products, furniture, boilers, etc.) most 

often implemented innovations in the field of modernization of product manufacturing processes 

(20.0 %) and product innovations (18.3 %) (tab.2). In enterprises from the renewable energy sector, 

mainly process innovations aimed at improving energy storage systems were introduced. Renewable 

energy is the least sTable source of energy, and it is the potential interruptions in its supply that are 

the biggest problem of this sector in the dissemination of renewable energy. In the enterprises from 

agri-food processing covered by the research, 21.4 % of enterprises implemented innovative 

solutions, which included both product and process innovations (14.3 % each). 

In the tourism industry which is very important for the region covered by the research, 20,5 % 

of enterprises implemented innovative solutions. The changes introduced most often had the 

character of product innovations (12.8 %), less frequently process (7.7 %). To a small extent, they 

concerned modern solutions in the scope of work organization (5.4 %) and customer service (5.1 %). 

From the point of view of the tourism sector, strong competition and the need to adapt companies 

to changing conditions requires undertaking frequent innovative actions. It must be remembered 

that an important aspect of innovation as a factor of competitiveness is their social usefulness. Better 

satisfaction of the needs and expectations of the modern tourist translates into achieving better 

efficiency of tourist activities (Mielcarek, Szalczyk, 2013). 

The low level of innovation in the tourism industry in the region as attractive as the Warminsko-

Mazurskie region is difficult to explain in principle. The level of innovation of other service enterprises 

was close to the tourism industry and was at the level of 19.8 %. Most often, enterprises in this 

industry introduced innovations in the scope of a new service, as a product (8.8 %) and work 

organization (7.3 %). Few introduced innovations regarding service delivery processes (5.2 %) and 

customer service (4.9). 

Table 2 

Types of innovations according to areas of economic activity of enterprises 
[ %] 

Specification 
Agri-food 
processing 

Service-
providing 

Production 
Renewable 
energy 
sources 

Tourism 

Product innovation 14.3 8.8 18.3 0.0 12.8 

Process innovation 14.3 5.2 20.0 25.0 7.7 

Organizational innovation 0.0 7.3 5.8 0.0 5.1 

The company didn’t introduce 
innovation 78.6 80.2 64.2 75.0 79.5 

Source: authors’ research 
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Conclusions, proposals, recommendations  

There are No universal recipes for increasing innovation and competitiveness of economies. 

However, it is known that the economies of the countries which are at a high level of innovativeness, 

attach great importance to improving the efficiency of public administration, invest in human and 

social capital and mobilize various institutions around common goals. The system of financing 

research and development activities as well as cooperation between industry and research centres 

plays a large role in this respect. 

The percentage of companies in the green economy sector surveyed in the Warminsko-Mazurskie 

Voivodeship which implement innovative solutions ranged from 19.8 % (service companies) to 25 % 

(RES enterprises). The low level of innovativeness of these companies, regardless of the areas of 

economic activity may indicate the traditional way of their management and low innovation potential 

of these companies. Therefore, there is a justified concern that this may lead to further deepening 

of the differences in the ability to create innovative solutions in  the green economy in the region 

covered by research in relation to other regions of Poland. 
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SMART SPECIALIZATION STRATEGY MONITORING: THE BIOECONOMY 
140 
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Abstract. To achieve the goal of the Latvia 2030 strategy – to be the leader in the EU in terms of preservation, 

replenishment and sustainable exploitation of natural capital –, it is required to address the role of the bioeconomy 

in Latvia. In order for the Bioeconomy Strategy of Latvia 2030 (LIBRA strategy) of Latvia to be sustainable and 

ensure efficient use of natural resources, it is necessary to apply an integrated approach to knowledge-based 

growth as well as to symbiotically integrate the other areas into agriculture, forestry and fisheries, observing the 

basic principles of a circular (sustainable) economy. Accordingly, under the Bioeconomy Strategy of Latvia 2030 

the rural areas and regions have prospects for development. The research aim is to identify the proportion of the 

bioeconomy in the economy of Latvia at municipality level.  

Key words: smart specialization strategy, bioeconomy, innovation.  

JEL code: R11; O31; P48. 

Introduction 

The existence of a national strategy for smart specialization is an ex ante conditionality for the 

use of the European Union (EU) Structural Funds from 2014 to 2020. The aim of the strategy in 

Europe is to become competitive in the global economy by concentrating resources in research and 

innovation (R&I) and linking them to priority economic areas. The main aim of the smart 

specialization strategy (RIS3) in Latvia is to increase innovation capacity and to create an innovation 

system that promotes and supports technological progress in the economy (Informativais zinojums 

„Par ..., 2013). RIS3 is a strategy of economic transformation towards higher added value, more 

efficient use of resources, specialisation of the existing resources of territories. According to the 

previous research studies (Gemma, Vitolina, 2017; 2018), Research and Innovation Strategy for 

Smart Specialisation (RIS3)-based overall growth (in national priority areas) is quite vague, as 

No total correlation and effects on the national economy are observed.  

The research examined the situation at bioeconomy enterprises (as one the RIS3 knowledge 

specialization areas is Knowledge-intensive bio-economics) by employing the latest available data – 

Lursoft data for 2017. 

Lursoft is a database providing data of the information system of the Register of Enterprises in 

Latvia. It provides access to the general national legal information database and also supplies a range 

of services. The authors used data on industries and economic sectors. The data selected allowed 

identifying the main change in the growth of bioeconomy industries in municipalities and cities. 

The research aim is to identify the proportion of the bioeconomy in the economy of Latvia, based 

on the number of enterprises in municipality level. The specific research tasks are as follows: 1) to 

identify the number of enterprises engaged in the bioeconomy in 2017; 2) to calculate the proportions 

of bioeconomy enterprises in the total enterprises in the municipalities of Latvia; 3) to analyse the 

situation in accordance to the tendencies of the innovative entrepreneurship as one of the RIS3 

overall goals. 

The research employed the following methods: monographic, comparison, the graphical method 

and statistical analysis. The data acquired in the National Research Program 5.2. „Economic 

Transformation, Smart Growth, Governance and Legal Framework for the State and Society for 

Sustainable Development – a New Approach to the Creation of a Sustainable Learning Community 

(EKOSOC-LV)’’. 
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Research results and discussion 

The Sustainable Development Strategy of Latvia until 2030 (Latvia 2030) states that in Latvia, 

natural capital is in relatively good condition, yet it is insufficiently efficiently exploited and managed. 

To achieve the goal of the Latvia 2030 strategy – to be the leader in the EU in terms of preservation, 

replenishment and sustainable exploitation of natural capital –, it is required to address the role of 

the bioeconomy in Latvia. This issue is included both in the Smart Specialization Strategy (RIS3) 

measures and The Bioeconomy Strategy of Latvia 2030 (LIBRA strategy).  

LIBRA strategy envisages the promotion and preservation of employment in the bioeconomy 

industries, higher value-added of bioeconomic products and an increase in exports of the bioeconomic 

products. 

The bioeconomy is part of the national economy that exploits renewable sources to produce food 

and feed, industrial products and energy in a sustainable and prudent way (European Commission, 

2012). The bioeconomy industries are agriculture, fisheries, food manufacturing, forestry, wood-

processing, pulp and paper manufacturing as well as some segments of the chemical industry, the 

energy industry and the biotechnology industry. The world’s population is projected to increase, 

resulting in higher market demand, yet at present, the consumption of resources by mankind exceeds 

the capacity of the Earth to renew the resources in a sustainable way. This leads to global dependence 

on fossil resources, which could be reduced by broader use of bioresources and replacement of the 

fossil resources. The global demand for bioresources is surely projected to increase (Muller et al., 

2007). 

Being aware of the importance of bioeconomic development, more than 50 world countries, to a 

greater or smaller extent, support and contribute to bioeconomic development by means of various 

programmes, strategies, action plans and other policy documents. Most of these countries are EU 

Member States. In 2012, the EU designed a bioeconomy strategy Innovation for Sustainable Growth: 

a Bioeconomy for Europe and actively promotes growth in this sector. 

Accordingly, one more way how Latvia can distinguish this specialisation and make it a priority of 

the national economy is the European Union Smart Specialisation Strategy whereby the country can 

nationally prioritise the areas it is going to specialise at the EU level in the future in order to develop 

the national economic environment in conjunction with other areas. To induce the change and growth 

the RIS3 has outlined seven investment priorities and defined five specialization areas in Latvia. The 

investment priorities are: 1) High added value products; 2) Productive Innovation System; 3) Energy 

Efficiency; 4) Modern ICT; 5) Modern education; 6) The knowledge base; 7) Polycentric development. 

The knowledge specialization areas are: 1) Knowledge-intensive bio-economics; 2) Biomedicine, 

medical technologies, 3) Bio-pharmacy and biotechnologies; 4) Smart materials, technologies and 

engineering systems; smart energetics; 4) Information and communication technologies (ICT) 

In Latvia, the bioeconomy encompasses many industries, which might be divided into several 

groups (Table 1). The first two of these groups are considered to be traditional bioeconomy sectors. 

The kinds of economic activity registered by enterprises are specified by NACE codes. NACE is an 

abbreviation in French „Nomenclature statistique des activités économiques dans la Communauté 

européenne” or the standard classification of productive economic activities in the European Union. 

Every NACE code corresponds to some kind of business any enterprise is engaged in (What is a…, 

s.a.). 

By selecting the industries shown in Table 1 according to the corresponding NACE codes pertaining 

to the bioeconomy, the authors selected enterprises operating in 2017, which allowed assessing the 
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development of the bioeconomy based on the number of bioeconomy enterprises in Latvia. A 

comparison of the number of enterprises engaged in the bioeconomy between the RIS3 introduction 

year and 2017 (Table 2) revealed that the number of enterprises in the bioeconomy rose and this 

sectors gradually expanded.  

Table 1 

Classification of bioeconomic activities in Latvia 

Group Economic sector and NACE code 

Bio-resources primary production 

• agriculture (A01) 

• forestry (A02) 

• fisheries (A03) 

Bio-processing industry, where activity has largely 
or completely dependent on bio-resource 

• food and feed production (C10, C11, C12) 

• leather products (C15) 

• manufacture of products of wood and of articles of 
straw and plaiting materials (C16, C17) 

• manufacture of furniture (C31) 

Bio-processing industry in which bio-resources 
competes or is an alternative to other materials 

• textiles (C13, C14) 

• chemicals (C20) 

• pharmaceutical industry (C21) 

• energy (D35) 

Service industries which based on bio-resources 
• construction (F41, F42, F43) 
• catering (I56) 
• accommodation (I55) 

Source: authors’ construction based on Background study analysis…, 2017. 

Table 2 

Number of enterprises in the bioeconomy in 2014 and 2017 

Year Traditional Other In total 

2014 10001 14829 24830 

2017 9948 15075 27040 
Source: authors’ calculations based on Lursoft data 

Traditional bioeconomy sectors are first two groups of Table 1 - bio-resources primary production 

and bio-processing industry, where activity has largely or completely dependent on bio-resource. As 

other enterprises are the bio-processing industry in which bio-resources competes or is an alternative 

to other materials and service industries which based on bio-resources. 

In 2017 in Latvia, the number of enterprises engaged in the bioeconomy represented 43.6 % of 

the total enterprises. Figure 1 shows that the most bioeconomy enterprises were located in rural 

areas, and the absolute leader was Varkava rural territory where 80.5 % enterprises were engaged 

in the bioeconomy sector. Urban areas are industrialised, and the areas around the capital city – 

Riga – are industrialised as well. The contribution of traditional bioeconomy industries – agriculture, 

forestry, fisheries, food manufacturing as well as wood-processing – to the production sector 

accounted for 54 % of the total value-added of the goods-producing industries (Informativais 

zinojums „Latvijas…, 2017). This fact substantiates the concentration of the bioeconomy in rural 

areas.  

Rural areas as a necessary component of living space for the population is an increasing focus 

both in official documents of various EU institutions and in research investigations. Both the 

documents and the research papers stress the necessity to enhance and maintain the viability of 

rural areas. The viability of rural areas is ensured by employment opportunities and the readiness of 

residents for active and innovative economic activity (Rivza, Kruzmetra, 2017). Development in rural 

areas also maintains growth in the bioeconomy nationally.  
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At the same time, there is strong mono-centric development in Latvia, as concluded in the 

previous research studies (Gemma, Vitolina, 2017; 2018), and this creates unfavourable 

consequences in the environment for business in the regions.  

 
Source: authors’ calculations based on Lursoft data 

Fig.  1. Proportion of bioeconomy enterprises in the total enterprises in a municipality in 2017 

 
Source: authors’ calculations based on Lursoft data 

Fig.  2. Proportion of foreign-invested bioeconomy enterprises in the total enterprises 
in a municipality in 2017  

Even though the number of bioeconomy enterprises is very small in Pieriga region and major 

cities, foreign investments in bioeconomy enterprises in these administrative territories are 

considerable.  

This can contribute to the one of RIS3 priorities - Identification and specialisation of the existing 

resources of the territories, raising prospects for economic development, and directions, including 

leading and prospective business directions in municipal areas.  
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In 2017 in most of the municipalities, foreign investments were made in not more than 10 % of 

the total number of bioeconomy enterprises in the municipalities, and only in Rucava municipality 

almost a third of bioeconomy enterprises (29 %) or 9 out of 31 had 100 % foreign investment.  

Although there are favourable conditions for bioeconomic development in Latvia, the current trend 

indicates stagnation. In 2017 compared with 2014, personal income tax revenues from the 

bioeconomy industries rose by 8.3 % (in view of the fact that the total number of employees in the 

bioeconomy in the LIBRA areas in the analysis period declined by 7.4 %, totalling 202159) (authors’ 

calculations based on Lursoft data). This indicates that the total multiplier effect was larger and 

amounted to EUR 278054.6, yet this increase was insufficient to raise earnings, social guarantees 

and other determinant factors that would improve the overall wellbeing of bioeconomy employees. 

Bioeconomic development in Latvia requires a set of measures contributing to efficient use of 

bioresources. This is the case both for traditional bioeconomy industries that currently represent an 

economic pillar of the national economy and have large potential for growth and for new bioeconomy 

industries. Therefore, achieving the goals of the Bioeconomy Strategy involves five key integrated 

and complementary groups of measures: 

• attractive business environment for entrepreneurship in the bioeconomy; 

• result-oriented, efficient and sustainable resource management; 

• knowledge and innovation development in the bioeconomy; 

• promotion of production in the bioeconomy; 

• socially responsible and sustainable development (Latvian Bioeconomy Strategy 2030, 2017). 

RIS3 aim to foster the economic transformation of regions, building on regional competitive 

advantages. The planned outcome - increased capacity of innovations – includes increase in share of 

innovative enterprises in municipalities, shifting additional resources to both internal research and 

innovation capacity-building, and acquainting of technologies and knowledge on the outsourcing base 

in collaboration with research bodies, as well as by encouraging the formation of new innovative 

companies with rapid growth potential and attraction of funding in their early development phase 

(Knowledge capacity Assessment, 2013).  

The RIS3 monitoring shows quite slow progress towards the overall goals. During the three year 

period (2014-2016), the number of innovative companies increased by 0.06 % in high and medium 

high industries and by 0.71 % in knowledge intense service on average. As shown in Table 2 – the 

number of innovative companies is decreasing in 2017 compering with 2013, indicating that RIS3 

goals will not be achieved.  

Table 3 

RIS3 progress in Latvia 

RIS3 overall goals 
2013 

Base value 
2017 
Real 

Progress 2020 

Proportion of innovative companies ( % of all 
companies) 

30.4 23.4 66.9 % 40 

Proportion of high-technology and medium-
technology sectors in the export of Latvian gods 
( %) 

23.8 31.6 117 % 31 

Source: authors’ calculations  

Innovation and entrepreneurship are an important component of RIS3 and territorial 

development. Innovative entrepreneurship is one of the decisive aspects of the overall 

implementation of RIS3. In analysing the innovative enterprises in the municipalities of Latvia and 

comparing the situation with previous Figures one can conclude that those municipalities with high 

share of enterprises in bioeconomy have smaller share of innovative enterprises. In 2016 there was 



Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 52 
Jelgava, LLU ESAF, 9-10 May 2019, pp. 340-346 

DOI: 10.22616/ESRD.2019.140 

 345 
 

one municipality with zero innovative enterprises and 26 municipalities were number of innovative 

companies were less than 10 (in comparison – in 2014 there were 31 municipalities with less than 

10 innovative enterprises). 

 
Source: authors’ construction 

Fig. 3. Share of innovative enterprises in the total number of enterprises 
in municipalities, 2016, % 

This suggest that there is a lack of innovations in these municipalities that can lead to the 

stagnation in terms of sustainable development and economic growth. On the other hand – if 

municipalities will be able to foster the effective use of natural resources, implement principles of 

circular economics and focus on knowledge-based development, the specialization in bioeconomics 

can result in sustainable development. Figure 1 and Figure 3 shows the municipalities with the 

emphasis on bioeconomy have low levels of innovation. 

Conclusions, proposals, recommendations  

 The bioeconomy is part of the national economy that exploits renewable sources. The global 

demand for bioresources is surely projected to increase due to increasing population so there is 

a necessity to increase bioeconomy development. Bioeconomic development is mainly associated 

with the production, regeneration and efficient processing of bioresources. Exact the development 

of rural areas maintains growth in the bioeconomy nationally. 

 In Latvia in three-year period (2014-2017) the bioeconomy is slowly being developed. In 2017 in 

Latvia, the number of enterprises engaged in the bioeconomy represented 43.6 % of the total 

enterprises. However, bioeconomic development in Latvia requires a set of measures contributing 

to efficient use of bioresources. 

 Even though the number of bioeconomy enterprises is very small in Pieriga region and major 

cities, foreign investments in bioeconomy enterprises in these administrative territories are 

considerable. 

 The RIS3 monitoring shows quite slow progress towards the overall goals. The progress towards 

the innovation is insufficient and there is high possibility that in 2020 the planned goals will not 

be achieved, and Latvia will score low on the European innovation scoreboard threatening 

sustainable development and economic growth. 
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 The low level and monocentric trend of innovations in Latvia shows that there are significant 

weaknesses in the existing innovation system. The municipalities with the emphasis on 

bioeconomy have low levels of innovation. Strengthening the innovation capacity will improve the 

bad situation about monocentric development in Latvia. Also the regional policy must be priority 

in next policy planning period to stabilise the uneven development and foster balanced and more 

harmonised development of regions and country at all. 
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Abstract. In terms of Kyoto protocol, the reduction of CO2 emissions of the transport used in tourism is an 

important goal for Latvia. Based on a top-down and a bottom-up approach, the  CO2  emissions of tourism 

transport and its types were estimated, while analysing the relation between the CO2  emissions from tourism 

transport and the relevant input of the tourism transport as part of GDP and vice versa. The results concerning 

the period 2010 till 2017 showed that the CO2 emissions caused by tourism transport rose from 996.8 x 103 kg/km 

to 1527.3 x 103 kg/km.  The aviation transport associated with the increased tourism activity is the main cause 

for the increase of CO2
 emissions in Latvia. The connection between the CO2 emissions from tourism and the 

contribution of tourism transport to GDP is linear. The trend in increase of CO2 emissions in the tourism industry 

is similar to that of other industries.  

Key words: CO2 emissions, tourism, transport, GDP. 

JEL code: Q350, L830, R4, EO10.  

Introduction 

The European Commission has set a goal to decrease the greenhouse gases (GHG) emissions of 

the transport sector in comparison to 1990 by at least 60 % until 2050 (European Commission, 

2011). 

Unfortunately, the tourism industry tends to be an increasingly important contributor to the GHG 

emissions. In these settings the tourism has to comply with the global system for reduction of 

negative effects set in the Kyoto protocol i.e. the growth of the tourism industry has to be sustainable 

(WTO, 1996, 21). 

The analysis of the corresponding scientific literature indicates to one of the main impacts of the 

tourism industry: the CO2 emissions associated with the transport contribute to 65-73 % of the 

overall energy consumption within the tourism industry (Pigram, 1980; Hunter, 1995; Butler, 2000; 

Gosslings, 2002; Becken et al., 2003; Holden, 2007). 

There is a need to evaluate the CO2 emissions of the tourism industry, connection between the 

development of tourism and the GDP, thus allowing the policy makers to make the most appropriate 

decisions when provided with a timely and precise information, and the public and private transport 

providers to reduce the CO2 emissions. 

The CO2 emissions analysis of industries in Latvia does not separate the role of the tourism within 

from other industries, thus causing hardship for monitoring and policy of this industry in regards to 

emissions. Taking into account the lack of research on the connection between the CO2 emissions 

and the development of tourism industry, the authors set the following aim of the research: to 

determine the CO2 emissions (kg/km) of the tourism industry and their relation to the development 

of tourism industry in Latvia, i.e. the contribution of the tourism transport to the GDP growth. In 

order to reach this aim, the following tasks were set:  

1) to determine the CO2 emissions (kg/km) from the transport involved in provision of the tourism 

service;  

2) to evaluate the connection between the CO2 emissions (kg/km) tourism transport and the 

contribution of tourism transport in terms of GDP growth; 
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3) to estimate the connection between the contribution of tourism transport in GDP and the CO2 

emissions (kg/km) from tourism transport.  

The methods applied: The research is based on literature studies, the method of analysis as 

well as synthesis were used in the current study. The research methods are: monographic, 

comparison, abstract-logical method, synthesis and analysis, induction and deduction, statistic data 

analysis, top-down and bottom-up approach to determination of CO2 emissions (kg/km) from 

tourism, correlation and regressions analysis.  

Novelty of the study: Until now in Latvia No research has focused on CO2 emissions (kg/km) in 

relation to transport vehicles utilized in tourism, as well as No study has been carried out on the 

interdependence between the CO2 emissions and the number of tourists, as well as on the 

interdependence of CO2 emissions and the corresponding GDP.   

Research sources and materials: the research includes documents from the European 

Commission, EUROSTAT, STATISTA, CSB of Latvia, international organizations, other statistical 

materials and research has been carried out. The research is based on previously published reports 

and analysis the official statistics, as well as author research on emissions of CO2 and growth the 

tourism industry.  

Research limitations: The following factors, the partial availability of data on tourism transport 

trip distance for transport by its type, as well as the incoherence of data units, were taken into 

account. Since in Latvia in terms of the water passenger transport the dominant type of transport is 

sea fares and there are No data available on the transportation of passengers in the inner waters, 

only data on the sea transport passengers was used. The overall number of tourists was selected out 

from the total number, based on the percentage distribution of tourists by means of transport from 

the year 2017. The research includes data on years 2010 till 2017. 

1. CO2 emissions and transport 

The interrelationship between the transport and the tourism is one of the most important relations 

in tourism system (Lohmann, Duval, 2011). In Latvia tourists tend to use four types of means of 

transportation:  (1) railway (rail); (2) aviation (avio); (3) sea transport (sea) and (4) road vehicles 

(road). 

Railway connections (rail) are available from Russia, Belarus, Ukraine and Lithuania (LR Satiksmes 

ministrija, 2019a). Currently aviation is the mass transport industry which ensures connections 

between Latvia and the rest of Europe and other countries. The airport service (avio) in Latvia are 

carried out by the state capital company (SCC) „Starptautiska lidosta „Riga,”, SCC „Latvijas gaisa 

satiksme” and other service providers (LR Satiksmes ministrija, 2019b). 

The sea transportation (sea) fares in Latvia are mainly provided by the three largest harbours of 

Latvia in Riga, Ventspils and Liepaja. The main influx of tourists is provided by the ferries connecting 

Latvia with the harbours of Sweden and Germany (LR Satiksmes ministrija, 2019c). Regarding the 

road transport, the tourists mostly are transported by bus coaches, a segment in which from 2010 

to 2017 in total of 28 companies 410-438 licenced tour-operators from Latvia were present 

(Autotransporta direkcija, 2019). 

Since the CO2 emissions cause serious risks for the environment, it is important to examine the 

amount of CO2 emissions caused by the transport in tourism sector. The calculation of emissions 

commonly is pursued while following methods and parameters based on the guidelines by the 

Intergovernmental Panel on Climate Change (IPCC) (IPPC, 2018). 
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In order to estimate the quantity of CO2 emissions being produced from transport in tourism 

industry, researchers had commonly  used two approaches, namely, the top-down and the bottom-

up (DEFRA, 2007; Perch-Nielsen, Sesartic, Stucki, 2010; Peeters, Dubois, 2010; Tao, Huang, 2014). 

The authors chose to mainly use the bottom-up approach, i.e. to use the information acquired 

from the research area. The bottom-up approach allows for synthesis of the collected data from 

different regions when conducting similar studies in the future, which is important in Latvia's case. 

The top-down approach in the meantime allows to use the statistical data and other information 

based on European and global information sources and transport policy makers (Nicholls, Barnes, 

Acrea, Chen, Buluç, and Parker, 2015).  The authors describe the proposed approach as a hybrid 

approach between the bottom-up and the top-down approaches.  

Based on the analysis of literature, it was decided to estimate the CO2 emissions by the transport 

in tourism while using the hybrid approach (top-down and bottom-up) and a modified formula, based 

on Chen, Thapa, Yan (2018). The formula for estimation of CO2 emissions from tourism transport is 

as follows: 

 $%;& = ∑ �(
%)* %;& × ,%;&  (1) 

Where: 

$	%;& – the total CO2 produced by the transport in tourism during time t (year) according to the 

type of transport s (rail, air, road, sea), kg/km; 

�%;& – number of visitors (tourist) per each type of transport during time t (year) ; 

,%;& – CO2 emissions per one unit (per each type of transport), kg/pkm. 

Explanation: Passenger kilometre (pkm, is a unit of measure that represents the transport of one 

passenger by a particular mode of transport (road, rail, air, sea, inland waterway, etc.) that exceeds 

one kilometre (EUROSTAT, 2016). 

Literature studies indicated that for estimation of CO2 emissions the average emissions per one 

unit (transport vehicle) in g/km or kg/km can be used (Defra, 2007; Smith, Rodger, 2009). How 

ever based on information on the differentiation of the incoming international tourisms by types of 

transport the following percentage can be used: avio – 57 %, road – 37 %, sea – 4 % and rail – 2 % 

(Statista, 2017). 

2. CO2 emissions and growth the tourism industry   

In the energy economics, especially in countries like China, which was responsible for almost 

50 % of total global increase of CO2 emissions in 2018, the connection between the tourism growth 

and CO2 emissions is studied (CarbonBrief.org., 2018; Chen, Thapa, Yan, 2018). The studied 

literature indicate that there are different causality types: (1) unidirectional causal flow from tourism 

to economic growth (the tourism-led growth hypothesis); (2) unidirectional causal flow from 

economic growth to tourism (the growth led tourism hypothesis); (3) neutrality, where neither of 

the variables influences the other and (4) bidirectional causal relationship exists between tourism 

and economic growth, which is known as the feedback hypothesis (Squalli, 2007).  

Examples of the first type are as follows: Arslanturk and Atan (2012) use input-output analysis 

to examine the tourism and economic growth in Turkey. The study gives evidence that tourism 

significantly contributes to the growth of the economy. The study of Chiu and Yeh (2016) investigated 

the tourism development–economic growth nexus and found a linear positive impact of international 

tourism receipts on economic growth, which confirms evidence of the tourism-led growth hypothesis. 

However, the fourth types are the most commonly used (Table 1). 



Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 52 
Jelgava, LLU ESAF, 9-10 May 2019, pp. 347-354 

DOI: 10.22616/ESRD.2019.141 

 350 
 

Table 1 

Summary of main studies on carbon emission 
and tourism growth relationship 

Authors Variables Causality 

Lee, Brahmasrene (2013) 
• CO2 emissions 
• Tourism growth 

bi-directional 

Katircioglu et al. (2014) 
• CO2 emissions 
• Energy Consumption 
• Tourism growth 

bi-directional 

Paramati, Samsul, Lau (2018) 
• CO2 emissions 
• Economic growth 

bi-directional 

Chen, Thapa, Yan (2018) 
• CO2 emissions 
• Tourism growth 
• Economic growth 

bi-directional 

Tuggu, Topcu (2018) 
• CO2 emissions 
• Tourism growth bi-directional 

Source: author’s extrapolated based on Lee, Brahmasrene, 2013; Katircioglu et al., 2014; Chen, Thapa, Yan, 2018; 
Paramati, Samsul, Lau, 2018; Tuggu, Topcu, 2018. 

Summary of main studies on CO2 and tourism growth relationship (Tabula 1) indicate of an 

existing causality between the economic growth and CO2 emissions depending on the level of 

interdependence of the causality feedback. According to the tourism growth hypothesis, the tourism 

is the key growth component which should manifest in GDP growth. In order to check this assumption, 

the total amount of CO2 emissions from tourism transport in Latvia was calculated (Fig. 1).  

Research results and discussion 

The total changes to CO2 emissions (kg/km) from 2010 to 2017 were linear, which is depicted in 

(Fig. 1) the regression equation. The Fig. 1 shows an annual growth in CO2 emissions (kg/km) in 

sectors of tourism growth, with the exception of a moderate decrease in 2016, when in comparison 

to 2015, when due to economic factors the number of foreign tourists decreased by 0.7 %. The 

largest reduction in 2016 in number of tourists by countries was observed in tourists from Sweden 

(-37 %), Belgium (-34.6 %), the Czech Republic (-23.4 %) and Russia (-20.3 %) (LR CSB, 2016). 

 
Source: author’s calculations based on Defra, 2007; Smitt, Rodger, 2009; UNWTO, 2011, 2017; Statista, 2017; 
Autodirekcija, 2019; LR CSB, 2019; LR SM, 2019; World Bank Group, 2019 

Fig.  1. CO2 emissions from tourism transport in Latvia from 2010 to 2017, kg/km 

The changes to CO2 emissions  (kg/km) in tourism transport field in an annual comparison tend 

to be sTable – in 2013 in comparison with 2012 the increase in CO2 emissions (kg/km) in rail was 

4.49 %, avio – 4.54 %, road – 4.54 %, while sea – 4.53 %. In 2017 in comparison with 2016 the 

CO2 (kg/km) increase in rail was 13.69 %, avio- 13.66 %, road -13.66 %, while sea – 13.64 %. This 
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can be explained by not only the increase in number of tourists, but also with the comparably similar 

modernization trends in the given transport type industry. Meanwhile in 2016 in comparison to 2015 

CO2 emissions (kg/km) decreased in every transport type industry on average by 0.65 %, which can 

be explained by the decrease in the total number of tourists 0.65 %. 

In comparison with the 2010, in 2017 the total number of tourists using every type of transport 

increased by 53.20 %, meanwhile over this period the CO2 emissions (kg/km) increased by 53.22 %. 

In addition, the changes to both the number of tourists and the CO2 emissions were almost equal. 

Thus it can be concluded that the changes in number of tourists impact the total CO2
 emissions 

(kg/km) by different types of transport. 

When determining the interrelation between the CO2 emissions (kg/km) of tourism transport and 

the GDP of tourism transport growth (Fig. 2), i.e., between the factorial and resulting indication 

functionally strong linear connection was estimated (R2=0.939; R=0.969; F=93.042; p= 0.000) 

(Fig. 2).  Thus 93.9 % of total changes to CO2 emissions from the tourism transport emissions can 

be explained by a linear regression model, however since the F-test p-value is 0.000, then it can be 

concluded that the model is statistically relevant at the significance of 99.9 %. 

 
Source: author’s calculations based on Defra, 2007; Smitt, Rodger, 2009; UNWTO, 2011, 2017; Statista, 2017; 
Autodirekcija, 2019; LR CSB, 2019; LR SM, 2019; World Bank Group, 2019 

Fig.  2. Relationship between CO2 emissions (kg/km) of tourism transport and GDP of tourism 
transport at current prices (mln EUR) in Latvia from 2010 to 2017 

As a result, the dependence of CO2 emissions (kg/km) (Fig. 2) from the GDP of tourism transport 

growth can be expressed by the equation (1): 

 -& = 273.77 + 0.00472& 	,	  (2) 

Where: 

Yt – CO2 emissions in t (year) period, kg/km;  

2& - GDP of tourism transport growth in t period at current prices, mln euro;  

R – determination coefficient. 

When determining the causality between the GDP increase the tourism transport growth and the 

CO2 emissions caused by the tourism transport, the causality between the variables can be observed 

in a linear equation:  

 -& = −42135.487 + 198.3622& 		  (3) 

Where: 

Υt – CO2 emissions in t (year) period, kg/km;  

2& – GDP of tourism transport growth in t (year) period at current prices, mln euro; 

R – determination coefficient. 
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Despite the fact that the model indicates of an existing linearity, however when analysing the 

significance level of the free coefficient  and regression coefficient it was determined that the value 

for the free coefficient p =0.148>0.05. Thus it is to be concluded that the coefficient does not 

sufficiently explain the causality and further CO2 emissions estimations should be made.  

Such a causality found in this research gives evidence to the assumption that the GDP is an 

economic growth indicators, which was indicated by multiple authors, but which did not comply to a 

previously diagnosed causality (Table 1). Thus the acquired results on the causality further base the 

tourism growth hypothesis (Lee, Brahmasrene, 2013). Previous research indicates that the growth 

of tourism industry increase the CO2 emissions (Katircioglu, 2014). The results of this research did 

not prove the given assumption. Therefore, it is necessary in the future research to examine the 

reasons for such incompliance.  

However, although the increase in the number of tourists using transport vehicles increase the 

CO2 emissions, there are multiple ways for them to be reduced. The authors believe that due to the 

diversity and use of multiple research limitations and the use of specific methodology, that in the 

results could vary in different settings, however the research indicated the development trends and 

new field for possible future research. Altogether this research indicates of a necessity for the tourism 

policy planners to pay larger attention to the reduction of CO2 emissions in terms of development 

tourism transport policy.  

Conclusions, proposals, recommendations  

 Based on the case study of Latvia, this quantitative research estimated the CO2 emissions (kg/km) 

from the use of transport vehicles utilized within the tourism industry and it’s dynamic from 2010 

to 2017, which accounted for 996.8 x 103 kg/km until 1527.3 x 103 kg/km. The avio transport 

was the main source of increase in terms of CO2 emissions in Latvia. The CO2 emissions increased 

due to the increase in the number of tourists and possibly due to the lack of renewal of transport 

vehicles. 

  When analyzing the causality between the CO2 emissions from the tourism transport and the 

investments of tourism within the GDP a strong linear causality was observed – the increase of 

tourism contribution to the GDP increases the CO2 emissions (R2=0.939). The research approved 

that the increase of number of tourists in the use of transport further the increase of CO2 emissions 

in tourism transport. 

  The policy planners of tourism should pay more attention to the impact of CO2 emissions when 

preparing tourism development policy papers, thus ensuring a timely change for the use of less 

CO2
 emissions intensive vehicles within the tourism industry. 
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THE CHALLENGES OF BIOECONOMY IMPLEMENTATION CONSIDERING 

ENVIRONMENTAL ASPECTS IN THE BALTIC STATES: 

AN INPUT-OUTPUT APPROACH 
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Abstract. Bioeconomy is an important element of European Union political agenda. From all the three Baltic 

States, only Latvia has endorsed its bioeconomy strategy. However, these strategies and related discussions are 

mostly focused on the social and economic aspects of bioeconomy, but environmental aspects are not sufficiently 

addressed. One of the important elements of environmental sustainability of bioeconomy is resource efficiency. 

However, to the best of our knowledge, none of the researchers has analysed this aspect of bioeconomy. 

Therefore, in this study, we are aiming to evaluate the bio-resource usage and efficiency in the Baltic States – 

Estonia, Latvia and Lithuania in 2015 by applying the environmentally extended multiregional input-output 

analysis. The results showed that in Latvia and Lithuania half of the resources used in the production are bio-

resources, meanwhile in Estonia - only one third. Considering the consumption-based resource usage only one-

third of these resources (in Estonia only 19 %) were bio-resources. Referring to land footprint results, the biggest 

consumption and production based land footprint is associated with the forest land, followed by the cropland and 

the pastures. Furthermore, Estonia is a net-exporter of the land footprint, but in Lithuania the situation was 

inverse and the highest share of the produced land footprint was consumed nationally. The highest efficiency of 

the land footprint was also observed in Lithuania, meanwhile, in Estonia, the main challenge remains how to 

enhance the bio-resource efficiency. To improve sustainability countries should stimulate higher value-added 

bioeconomy activities at the national level, intensify the substitution of the non-renewable resources and improve 

eco-efficiency of bioeconomy. 

Key words: Bioeconomy, input-output, land footprint, bio-resources, efficiency. 

JEL code: Q57, R15. 

Introduction 

Bioeconomy is one of the main aspects of green growth and a key to sustainability (D’Amato et 

al, 2017; Loiseau et al., 2016). According to the conventional definition of bioeconomy, it comprises 

all economic activities related to the development of renewable resources and use of biological 

products and process (Loiseau et al., 2016; Ingrao et al., 2018; Nayha, 2019 and etc.). The 

development of bioeconomy contributes to food security, promotion of renewable resource, climate 

change mitigation, economic growth and job creation (EC, 2012; Wozniak and Twardowski, 2018; 

Balezentis et al., 2019; Budzinski et al., 2017; D’Amato et al., 2017; Ingrao et al., 2018 etc.).  

Bioeconomy first time was mention in the document „Biotechnology for sustainable growth and 

development” (OECD, 2009) in 2009. Meanwhile, in the European Union (EU), the European 

Commission launched a strategy „Innovating for sustainable growth: A bioeconomy for Europe” (EU, 

2012) in 2012. However, experts stated that the sustainable supply of biomass is not sufficiently 

addressed in bioeconomy strategies (European Bioeconomy Panel, 2014) and the scope of the actions 

of the bioeconomy strategy has to be refocused. Thus, the EU bioeconomy strategy has been renewed 

in 2018. Subsequently, many European countries published or are preparing a national bioeconomy 

strategy (Ladu and Blind, 2017). Considering the Baltic States, only Latvia accepted its bioeconomy 

strategy. In Lithuania and Estonia, such strategies are under development.  

Taking into account the goals of Latvian bioeconomy strategy, they are divided into three main 

groups: „1) advancement and retention of employment in the bioeconomy sectors for 128 thousand 

people, 2) increasing the value added of bioeconomy products to at least EUR 3.8 billion in 2030, 3) 

                                                   
1 Contacts to be added to the author, as a footnote at the bottom of the first page (6 point Verdana font) 
2 Contacts to be added to the author, as a footnote at the bottom of the first page (6 point Verdana font) 
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increasing the value of bioeconomy production exports to at least EUR 9 billion in 2030” (Latvian 

Bioeconomy Strategy, 2018). These goals reveal that in the strategical level the most attention is 

paid for the social and economic aspects. Considering that sustainable development encompasses 

economic, social and environmental areas, the ignorance of environmental aspects is blasting. 

Despite the fact that bio-resources are renewable, biomass supplies are not endless as it takes time 

for supplies to regrow. The increased demand for biomass in a growing bioeconomy is expected to 

create biomass scarcity at the global level (Borgstrom, 2018). Particularly it concerns the EU where 

a local biomass supply is limited (Sleenhoff et al., 2015; Henning et al., 2016). Therefore, a steep 

increase in the demand for biomass and unsustainable biomass consumption could hinder the 

sustainability of bioeconomy (Bezama, 2018; Hildebrandt et al. 2018).  

The evaluation of bioeconomy is very important because policymakers need to have baseline 

information representing the status of the bioeconomy at a certain time period when developing 

adequate policy measures. Evaluating the environmental aspects a large number of authors used 

land footprint approach (Hubacek and Feng, 2016; Schaffartzik et al., 2015; Bruckner et al., 2015; 

O’Brien et al.,  2015; 2017; Kastner et al., 2014) or life cycle assessment (Sieberet al., 2018; Martin 

et al., 2018). Other authors as Budzinski et al. (2017) applying multi-regional input-output analysis 

evaluated German wood-based economy, Asada and Stern (2018) assessed the bioeconomy sectoral 

competitiveness. In this paper by applying both input-output and land footprint analyses, we 

assessed the main environmental indicators embedded in consumption, production and trade in the 

Baltic States. 

Furthermore, seeking sustainability it is not enough to evaluate the tendencies of bio-resource 

usage. Schutte (2018), Scheiterle et al. (2017), Davaney and Henchion (2018) and Zabaniotou, 

(2018) stated that sustainable bioeconomy should focus on resource efficiency and biomass 

conversion must retain a high efficiency. The concept of the bio-economy has brought an objective 

to achieve higher efficiency in biomass usage, by maximising the value added of the produced goods 

(Ingrao et al., 2018). However, to the best of our knowledge, none of the researchers did analyse 

the bio-resource efficiency in bioeconomy sectors. Therefore, in this study we are aiming to evaluate 

the bio-resource usage and efficiency in the Baltic States – Estonia, Latvia and Lithuania in 2015, by 

calculating the main environmental indicators, coupling them with economic indicators - value-added1 

and employment. 

Methodology 

There are several tools available to perform a sustainability impact assessment of bioeconomy, 

e.g. cost-benefit analysis, input-output (IO) methods, life cycle analysis (LCA) methods, material 

flow analysis (MFA) and multi-criteria analysis (MCA) (Karvonen et al., 2017). In this research, we 

are using environmentally extended multi-regional input-output (MRIO) analysis, which is based on 

a globally harmonized set of input-output (IO) tables and bilateral trade data, taken from EXIOBASE 

3 database (Stadler et al., 2018), covering 165 industries, 200 products, 48 countries, and regions 

for the years 1995–2015. 

The basic linear input-output (IO) model is based on the classic Leontief demand-style modelling 

(Leontief, 1986) where the vector of total output x can be calculated using the following equation: 

 x = (I-A)-1y = L (1)  

                                                   
1 In Exiobase 3 Gross Value Added is decompose into 3 components: i) compensation of employee, ii) operating surplus, iii) indirect tax and subsidy 
on products.  
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where, y is the final demand vector, A - the inter-industry coefficient matrix and I - the identity 

matrix of A, and L is the Leontief inverse or total requirements matrix ((I-A)-1).  

To calculate consumption (Dcba) land and material input footprints, we extend the MRIO framework 

with a vector of direct sectoral land and material input intensities, e, and calculated consumption-

based emissions intensity matrix E: 

 E = e(I-A)-1 = eL (2) 

The total consumption-based footprints (Dcba) where calculated from the IO accounts by 

multiplying the consumption-based emissions intensity matrix E by the total expenditure on products 

that year: 

 Dcba= ELy  (3) 

The total territorial or production land and material input footprints (Dpba) where calculated using 

the following equation: 

 Dpba=F+G  (4) 

where F is a row vector of sectoral land and material input coefficients and G describe the impacts 

associated with final demand. 

Research results and discussion 

Here are the results of our analyses on land and material footprints in the Baltic States in 2015.  

Material flows  

Biological Raw Material Consumption (RMC) is one of the main indicators demonstrating 

environmental pressures of the industrial sectors of the bioeconomy. Our results demonstrate that 

bioeconomy is important resource consumer in all the Baltic States and biological resources 

embedded in production are generally bigger then resources embedded in the consumption, thus a 

big part of the biological resources are exported to other countries (Table 1).  

Table 1 

RMC of biological resources embedded in consumption, production and trade 
of the Baltic States in 2015 (volume in kt and percentage of biological 

resources from the total DMI) 

 RMC, kt 
The share of biological resources in the 

total RMC 

 Estonia Latvia Lithuania Estonia Latvia Lithuania 

Consumption  5 878 10 550 17 990 19 % 31 % 31 % 

Imports  3 870  4 720  7 986 24 % 27 % 22 % 

Production  9 562 18 725 19 469 33 % 58 % 52 % 

Exports  7 553 12 894  9 465 52 % 86 % 62 % 
Source: author’s calculations based on EXIOBASE 3 database 

For Latvia and Lithuania, biological resources account for more than 50 % of the total RMC 

embedded in the production, while in Estonia only 33 %. This result can be explained with the fact 

that in Estonia the share of agricultural land is only 23 % of all the land use, meanwhile, in Latvia 

and Lithuania it's 30 % and 47 % respectively. However, the forest area in Estonia and Latvia is 

more than 50 %, but in Lithuania only 34 %. Therefore, all the Baltic States has rather similar 

possibilities to develop bioeconomy and enhance bio-resource production, but the development of 

bioeconomy is only in the initial stage. Biological resources make also the main export flows for all 

the Baltic States. Forestry, logging and related service activities being the main biological resource 

export sector for all the Baltic States – accounting for 17 % of exported biomass in Lithuania, 32 % 

in Estonia and 45 % in Latvia. For Estonia and Latvia Forestry, logging and related service activities 
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are also the sectors with the highest land use embedded in the production. In Lithuania, Cattle 

farming comes out as the biggest production land use (for Estonia and Lithuania coming second).  

Consumption-based RMC footprints are much more diverse in all the three Baltic States. However, 

non-renewable resources conversion of renewable biological resources into food, fuel, chemicals and 

fibre is rather vague in the Baltic States. Main biological resource consumption sectors in Estonia are 

Processing of Food products nec, Processing of meat cattle and Construction (responsible for 29 % 

of all the biological RMC). In Latvia 3 biggest consumption sectors are Forestry, logging and related 

service activities, Processing of Food products nec and Processing of meat cattle (responsible for 

46 %), but in the Lithuania Cattle farming, Processing of Food products nec and Forestry, logging 

and related service activities are accounting for 30 % of the biological RMC. 

Land footprint 

Land footprint encompasses the main resources of biomass (cropland, pastures, and forests). This 

indicator has been defined as the land area used to produce the goods and services dedicated to 

satisfy the domestic final demand of a country (territory) regardless where this land was actually 

used (O’Brien et al., 2017). Table 2 demonstrates that production based land footprint is generally 

bigger than the land footprint embedded in consumption (Table 2). The smallest differences between 

these two are in Lithuania, which seems to be much more self-sufficient and have much smaller net-

trade. In the case of Estonia production based land footprint is even bigger the whole territory of the 

country. It could be explained with the fact that in Estonia significant part of the land-intensive 

national production is meant for export. However, consumption-based land footprints are significantly 

smaller. Thus, Estonia instead of development of bioeconomy at the national level is a donor of 

bioeconomy resources to other countries. 

Table 2 

Land footprint embedded in consumption, production and trade of the Baltic 
States in 2015 (km2) 

 Estonia Latvia Lithuania 

CONsumption 21 040 32 172 43 958 

IMPorts 11 884 16 490 19 653 

PROduction 52 263 61 762 56 714 

EXPorts 43 107 46 081 32 410 

Country territory  45 227 64 589 65 300 

Source: author’s calculations based on EXIOBASE 3 database 

Industrial sectors accounting for 90 % of the production-based land footprint are similar to the 

sectors consuming most of the biological resources (Table 2) – most of the land is embedded in the 

forest activities, cattle farming and milk production as well as cultivation of cereals and oilseeds 

(Table 3).  
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Table 3 

Main production-based land footprint sectors of the Baltic States in 2015 
(km2) 

Industrial sectors  Estonia Latvia Lithuania 

Forestry, logging and related service activities 35 960 39 933 26 169 

Raw milk 4 297  2 325 

Manufacture of wood and of products of wood and 
cork, except furniture 

2 531   

Cattle farming 1 908 4 603 6 095 

Cultivation of wheat 1 885 5 669 6 836 

Cultivation of cereal grains nec 1 700 2 599 5 376 

Cultivation of oil seeds  3 073 3 854 
Source: author’s calculations based on EXIOBASE 3 database 

The land footprint was allocated to the four land-use sectors contained in the Exiobase 3 sector 

classification – ‘cropland, ‘forest land’, ‘pastures’ and ‘other land’. If divided by these land type, the 

biggest consumption and production based lad footprint is associated with the forest land, followed 

by the cropland and the pastures (Fig.  1 left and right). 

 
Source: author’s calculations based on EXIOBASE 3 database 

Fig. 1. Consumption-based land footprint (left), production-based land footprint (right) in 
2015 (km2)  

Eco-efficiency indicators  

Bio-resources are not infinite and when developing the bioeconomy policymakers should also 

consider planetary boundaries and the capacity of ecosystem service. Thus, seeking the sustainability 

bio-resources should be used more effectively and in some cases cap on the bioresource use is 

inevitable. To measure the eco-efficiency of the bioeconomy in the Baltic States, we looked at the 

following indicators: 

• Material intensity per employees - kt DMC per 1000 employees; 

• Land intensity per employees - km2 land footprint per 1000 employees; 

• Material productivity - Gross Value Added (GVA) in mln. EUR per kt DMC and GVA in mln. EUR 

per km2 land footprint.  

There are significant differences among countries in terms of DMC per persons employed. Biggest 

resource intensity per employee in bioeconomy sectors is in Estonia – 53.2 kt/1000 p, but the 

smallest is also in Lithuania - 36.45 kt/1000 p. In Latvia, material productivity per employee in 

bioeconomy sectors is similar as in Estonia - 51.24 kt/1000 p. Then comparing bioeconomy sectors 

with the highest resource consumption, Forestry, logging and related service activities, in Lithuania 

DMC intensity per employee is 240 kt/1000 p, but in Latvia and Estonia it's only 493 and 465 kt/1000 

p, respectively.  
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Also when comparing land footprint per employee in the bioeconomy sectors situation is similar – 

Lithuania has the smallest land footprint intensity - 107 km2 / 1000 p, followed by Latvia with 166.4 

km2 / 1000 p and Estonia with 3 times higher land intensity than in Lithuania - 326.1 km2 / 1000 

p. The biggest land footprint sector in all three countries is Forestry, logging and related service 

activities and land intensity per employee in this sector in Lithuania is 1 540 km2 / 1000 p, in Latvia 

2 147 km2 / 1000 p, but in Estonia 3 179 km2 / 1000 p.  

Structure of value added shows that bioeconomy is the important economic sector in the Baltic 

States. In Lithuania, bioeconomy sectors contribute to 33 % of the GVA, but in Latvia and Estonia 

26 % and 21 % respectively. Nevertheless, resource intensity in the Baltic States is low – In Estonia 

its 0.62 mln. EUR/kt, in Estonia 0.45, but in Latvia only 0.35. Similarly, GVA per production based 

land footprint is the highest in Lithuania – 0.21 mln. EUR/km2; in Estonia it is 0.05 mln. EUR/km2, 

but in Latvia 0.1 mln. EUR/km2 (Table 4). 

Table 4 

Eco-efficiency indicators of the Baltic bio-economies 

 
DMC / 

EmplOYee 
Land-Use /  
EmplOYee 

GVA / 
DMC 

GVA / Land-Use BioE share in GVA 

EE 53.20 435.38 0.45 0.05 21 % 

LV 51.24 181.57 0.35 0.10 26 % 

LT 36.45 106.17 0.62 0.21 33 % 
Source: author’s calculations based on EXIOBASE 3 database 

Partly these differences can be explained by the fact that in all the Baltic States, but especially in 

Estonia and Latvia low added value sectors, e.g. Forestry, logging and related service activities and 

Cattle farming dominated the national bioeconomy production.  

Conclusions, proposals, recommendations  

 Analysing the production, consumption and trade based bio-resources usage we observed the big 

differences in the Baltic States. In Latvia and Lithuania, half of the resources used in the national 

production are bio-resources. Meanwhile, in Estonia it's only one-third. Furthermore, considering 

the consumption-based resource usage in all the Baltic States only one-third of resources (in 

Estonia only 19 %) were bio-resources. Thus, one of the suggestions for policymakers should be 

to intensify the substitution of the non-renewable resources with bio-resources. But it is also 

important to keep the bio-resource harvesting within the sustainable levels.  

 Latvia and Lithuania in term of land footprint almost achieved the country territory capacity. In 

the case of Estonia production-based land footprint is even bigger than the whole territory of the 

country and Estonia is a donor of bioeconomy resources to other countries. Therefore, Estonia 

should pay more attention to the development of higher value-added bioeconomy activities at the 

national level. In Lithuania, the situation was inverse and the highest share of the produced land 

footprint was consumed domestically. 

 The agriculture and forest sectors are mostly related to bioeconomy and the biggest consumption 

and production based land footprint is associated with the forestland, followed by the cropland 

and the pastures. However, when developing the bioeconomy, policymakers should also consider 

other commitments e.g. sustainable development strategy and climate change policy. 

Furthermore, the agriculture and forestry sectors are sensitive to climate change consequences. 

Thus, it is crucial to anticipate the impacts of climate variability for landowners to implement 

strategies to adapt or respond to it by using new more sustainable agricultural practices, e.g. no-

till farming, controlled drainage.  



Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 52 
Jelgava, LLU ESAF, 9-10 May 2019, pp. 355-362 

DOI: 10.22616/ESRD.2019.142 

 361 
 

 In the Baltic States the bio-resource efficiency differed significantly as well. In Lithuania, the land 

footprint efficiency was the highest, while in Estonia – the lowest. Furthermore, land intensity per 

employee was also highest in Estonia. Therefore, particularly in Estonia the main challenge 

remains how to enhance the bio-resource efficiency. One suggestion could be organic industrial 

waste reuse in biological processes for the generation of various bio-based products along with 

its remediation. O’Brien et al. (2015) emphasize the need for bioeconomy policies that support 

greater efficiency across the life cycle and reduce wasteful and excessive consumption practice. 

The investments in innovations and technologies and better adaptation to climate change are 

essential in order to increase the bio-resource efficiency as well. 
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DIFFERENTIATION OF THE ECONOMIC VALUE OF POLLINATION OF APPLE 

ORCHARDS DEPENDING ON THE METHOD OF ESTIMATION 
143 

Janusz Majewski1, PhD, Eng.  
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Abstract. Pollinating insects are an important part of the environment. Pollination is an environmental service 

that affects the yield and quality of entomophilous crops and biodiversity. The aim of the study is to determine 

the value of pollination of apple orchards in Poland in the years 2005-2017. The following methods were used in 

the calculations: crop value method, dependency ratio method and replacement costs method. 

The results obtained using each of the methods indicate an increase in the value of pollination of apple trees 

during the study period. In the case of the crop value method, the tested value increased from PLN 1.073 billion 

(USD 0.332 billion or EUR 0.267 billion) in 2005 to PLN 2.534 billion (USD 0.671 billion or EUR 0.595 billion) in 

2017, in the case of the dependency ratio method, pollination value was equal to 90 % of the value obtained by 

the crop value method. In the case of the replacement cost method including labour costs at the minimum wage 

level, the value of pollination increased from PLN 0.648 billion (USD 0.2 billion; EUR 0161 billion) in 2005 to PLN 

2.837 billion (USD 0.751 billion; EUR 0.666 billion) in 2017. The highest pollination values were determined using 

the replacement cost method, taking into account the labour costs at the level of an average wage. These 

Figures increased from PLN 1.82 billion (USD 0.562 billion; EUR 0.452 billion) in 2005 to PLN 6.054 billion (USD 

1.602 billion; EUR 1.422 billion) in 2017. Similar changes were noted in the case of pollination values per hectare 

of apple orchard. This indicates that the increase in the cultivated area was not a factor determining the increase 

in the global value of pollination of apple orchards in Poland. In the case of methods taking into account the value 

of production, the increase in pollination value over time was determined by the increase in apple prices (with 

significant differences between the years) and the volume of production. In the case of the replacement cost 

method, the increase in pollination value was influenced by an increase in wages and a gradual intensification of 

horticulture. 

Key words: beekeeping, pollination, apple orchards, pollination value. 

JEL codes: Q01, Q51, Q57. 

Introduction 

The Industrial Revolution in England triggered adverse environmental changes in the world. They 

intensified in the 20th century. This is manifested by environmental degradation, global warming and 

depletion of non-renewable natural resources. These changes have led to public interest in the need 

to maintain balance in the management of natural resources. Various development concepts have 

been drawn up for this purpose. One of the first was the concept of sustainable development 

(Poplawski, 2013). This concept concerns mainly rural areas and is related to their multifunctionality 

and the concept of bioeconomy, which can be defined as a human activity that makes rational use 

of natural resources for the benefit of people and their environment (Kukula, 2015). 

In addition to the possibility of replacing resources, agriculture and rural areas participate in the 

creation of public goods. When producing public goods, agriculture incurs the costs and does not 

receive any income from such production. In such case, the economic surplus flows from this sector 

to the external environment (Czyzewski and Kulyk, 2011). There is a visible market failure. 

Therefore, the creation of public goods by agriculture should be reflected in agricultural policy, 

including subsidies for fulfilling non-productive functions. This, in turn, means that the value of the 

public goods produced needs to be valued. 

The pollination of plants by insects, mainly by bees, is a public good. The economic value of 

pollination is difficult to estimate. This is due, among other things, to differentiated results on the 

impact of pollination on yields (Breeze et al., 2011; Gallai et al., 2009) and their quality. This can 
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lead to significant differences in the results obtained. The choice of the estimation method also has 

an impact on the estimated value of pollination of plants. The main methods used to determine 

pollination value include: market price method, crop value method (CV), dependency ratio method 

(DR), net income method, cost methods, including the replacement cost method (RC) and consumer 

surplus method (CS) (Hanley et al., 2015; Mburu et al., 2006; Melathopoulos et al., 2015; Winfree 

et al., 2011). 

The aim of the study is to estimate the value of pollination of apple orchards in Poland in the years 

2005-2017 using selected methods. An attempt was also made to evaluate the results obtained and 

to indicate the factors determining changes in pollination value over time. 

The selection of apple orchards for research resulted from their greatest significance for fruit 

production in Poland. The paper uses data from the Central Statistical Office (GUS), the National 

Bank of Poland (NBP) and literature on the subject. 

Research results and discussion 

The pollination of plants determines the possibility of obtaining crops. In Poland, about 78 % of 

plant species are pollinated by insects, among which the bee dominates. Beekeepers are generally 

not paid directly for pollination by bees. Beekeepers' bee products, including honey in particular, may 

be regarded as payment. The global honey market in the years 2008-2018 grew at a rate of 2 % per 

annum (Popovych, 2018). However, not all agricultural crops requiring pollination have high honey 

yields. Therefore, non-market forms of support for beekeeping are also important. A form of aid for 

beekeepers is the programme introduced by the EU in 1997 to support the beekeeping industry. 

These funds have had a positive impact on the development of apiculture in EU countries (Jarka and 

Trajer, 2018; Pawlowski, 2018; Popescu, 2018). 

Pollination of cultivated plants is a treatment increasing their yield-forming potential. This 

treatment may result in an increase in the volume of crops, as well as an improvement in their 

quality. Other measures, such as cultivation, fertilisation or spraying with plant protection products 

can only use the yield-forming potential of the plant. 

The difficulty of estimating the economic value of pollination of plants results from the difficulty 

of precise determination of the effects of this measure and the valuation of these effects. For this 

purpose, a variety of methods can be used, which can most generally be divided into market and 

non-market ones. Market methods use information available on the market concerning the issue 

under examination. If the pollination value is determined in this way, it is necessary to collect 

information on rental prices (in the case of bees) or purchase (in the case of bumblebees) of 

pollinating insects. The value of pollination in this case will be equal to the price of renting or 

purchasing insects for pollination. In Poland this value will be low. According to research conducted 

by Pizlo, among the owners of orchards in the Grojec region only about 3 % of them rented bees for 

pollination of orchards (Majewski and Pizlo, 2012). This indicates low interest in the paid pollination 

service, which may result from relatively good natural conditions in Poland, and perhaps also from 

the lack of knowledge among fruit cultivators about the impact of insects on the yields of fruit plants. 

Pollination value studies were carried out in many countries around the world (Table 1). For most 

of the studies the method of yield values obtained by pollination was applied. The results indicate 

that pollinating insects are of high importance for agriculture, ranging between GBP 121 and 165 

billion per year. When comparing the results of different authors, one can notice a significant variation 

in the obtained values. This is particularly true of research in the USA. In the case of Poland, the 

results did not differ significantly (Table 1). Significant differences in some of the results obtained 
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may result from different approaches to research, the adoption of different assumptions or 

consideration of different sizes determining the impact of pollinating insects on the yield of cultivated 

plants. This indicates the need for further research in order to improve testing methodology. 

Table 1 

Value of pollination service in selected countries and worldwide according to 
studies by various authors, in GBP billion in 2010 

Research Author(s) 
Publication’s 

year 
Country 

Pollination value, 
in GBP bln (2010) 

Method of 
estimation* 

Gill 1991 Australia 0.5–0.9 DR 

Brading et al. 2009 Egypt 1.30 DR 

Canadian Honey Council 2001 Canada 0.41 DR 

Matheson and Schrader 1987 New Zealand 1.83 CV 

Zych and Jakubiec 2006 Poland 0.52 DR 

Majewski 2014 Poland 0.61 DR 

Carreck and Williams 1998 Great Britain 0.32 DR 

Robinson et al. 1989 The USA 12.4 DR 

Southwick and Southwick 1992 The USA 2.5–8.3 DR, CS 

Morse and Calderone 2000 The USA 12.1 DR 

Losey and Vaughn 2006 The USA 2.3** DR 

Calderone  2012 The USA 10.6 DR 

Pimtel et al. 1997 World 165.7 DR 

Gallai et al. 2009 World 121.8 DR, CS 
* CS - consumer surplus method, CV - crop value method, DR - dependency ratio method. 
** Pollination value by indigenous bees. The pollination value of all pollinators was set at GBP 42.6 billion (Losey and Vaughn, 
2006). 
Source: Hanley et al. 2015; Majewski, 2014 

In order to indicate the differentiation of possible results on pollination values depending on the 

estimation method used, the value of pollination was determined using three methods, i.e. crop 

value, dependency ratio and replacement costs. In the case of the replacement cost method, the 

value was identified in two options, which differ in the way in which human labour costs are 

estimated. In the first option (RC min.), labour costs are set at the level of the minimum wage, and 

in the second option (RC ave.) at the level of the average wage. In addition, it was assumed that the 

costs of preparing the workplace, the costs of acquiring pollen for pollination and other costs were 

included in the pollinating person's wage costs. The data concerning the level of salaries were 

obtained from the National Bank of Poland. 

The pollination value was determined for apple orchards. Apples are one of the most important 

fruits in the world. They are grown on all continents where horticulture can be found. The choice of 

apple orchards also resulted from the importance of these crops in Poland and the possibility of 

applying the replacement cost method, as apple trees are pollinated by insects, mainly by bees 

(Cuthbertson and Brown, 2006). Information on the area of apple trees cultivation and apple prices 

was obtained from the Central Statistical Office in Warsaw. On the basis of the literature on the 

subject, the impact of pollinators on the apple tree yield was determined as 90 %. In the case of the 

replacement cost method, it was assumed that only men can serve as a replacement - this is the 

case in some parts of China (Mburu et al., 2006; Partap and Ya, 2012). In order to determine the 

number of people needed for pollination of apple orchards, it was assumed after Allsopp et al. (2008) 

that it takes on average about 45 minutes for 1 apple tree to be pollinated by a man. The pollination 

value was also given in dollars and euros to ensure the possibility of comparing the results with those 

of other authors. Average annual exchange rates from the National Bank of Poland were used for 

conversions. 
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Table 2 

Value of pollination of apple orchards by selected methods in Poland in the 
years 2005-2017 

Method 2005 2010 2011 2012 2013 2014 2015 2016 2017 

in millions of PLN 

CV 1 073.2  1 200.7  2 109.2  2 101.9  2 759.9  1 689.7  2 465.0  2 105.3  2 534.2  

DR  965.9  1 080.7  1 898.2  1 891.7  2 483.9  1 520.7  2 218.5  1 894.8  2 280.7  

RC min  648.5  1 224.1  1 461.8  1 735.0  1 959.6  2 005.6  2 274.8  2 506.5  2 837.1  

RC ave 1 819.6  2 998.0  3 584.6  4 073.9  4 469.9  4 514.8  5 070.1  5 484.6  6 053.9  

in millions of USD 

CV 331.8  398.2  711.7  645.3  873.2  535.5  653.8  533.9  670.8  

CR 298.6  358.4  640.5  580.8  785.8  482.0  588.4  480.5  603.7  

RC min 200.5  405.9  493.3  532.7  620.0  635.7  603.4  635.7  751.0  

RC ave 562.5  994.1  1 209.6  1 250.8  1 414.2  1 431.0  1 344.8  1 390.9  1 602.5  

in millions of EUR 

CV 266.6  300.6  512.0  502.2  657.5  403.7  589.2  482.6  595.2  

DR 240.0  270.5  460.8  452.0  591.8  363.4  530.2  434.3  535.7  

RC min 161.1  306.4  354.8  414.6  466.8  479.2  543.7  574.6  666.4  

RC ave 452.0  750.5  870.1  973.5  1 064.9  1 078.8  1 211.8  1 257.2  1 421.9  
Source: author’s own calculation 

The value of pollination of apple orchards in Poland, depending on the method used, in 2005 

ranged from PLN 0.65 to 1.8 billion, and in 2017 from PLN 2.23 to 6.05 billion (Table 2). The lowest 

values were obtained for the dependency ratio method and the highest for the replacement cost 

method - RC ave. In the case of the crop value method and the dependency ratio method, the 

resulting pollination value is mainly influenced by the crop volume and unit price of the manufactured 

product, and in the case of the latter also by an indicator determining the share of pollination yield 

in the total yield. In the case of the replacement cost method, the result is influenced by the time 

spent on pollination of the unit of area of the crop tested and the cost of employing workers.  

It should be noted that in the case of each of the compared methods there is No reference to the 

analysis of improvement (or deterioration) in the quality of the yield obtained, which also affects its 

value. Thanks to insects, visiting the same flowers many times for a few days, the resulting fruits 

are well-developed and healthy. The unit price of such fruit is usually higher than in the case of 

smaller fruit. On the other hand, pollen is usually supplied once for man-pollinated flowers, which 

can result in a poorer quality than if insects pollinated the crop. 

The estimated value of pollination of apple orchards in Poland in the studied period was 

characterized by an increase in subsequent years. The fastest growth rate (more than 4-fold 

increase) of the studied value was recorded in the case of the replacement cost method with the use 

of the minimum wage (RC min.), which resulted from the relatively high growth rate of the minimum 

wage and the number of trees to be pollinated. In the case of the replacement cost method with the 

use of the average wage (RC ave.), the value of pollination of apple trees more than tripled between 

2005 and 2017 and was twice as high as in the case of the RC min. method. In the case of the other 

two methods, the value of pollination increased more than twice during the considered period 

(Table 2). 

In the case of the pollination value given in EUR and USD, the trends in all the methods used 

were similar to the values given in PLN (Table 2). Also the variability of the value estimated in all 

currencies was similar and ranged from 25 to 36 %. 
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Table 3 

Average pollination value per hectare of apple orchard in Poland in the years 
2005-2017 

Method 2005 2010 2011 2012 2013 2014 2015 2016 2017 

in PLN per hectare 

PV 6 325.9 7 044.8 11 492.4 10 796.5 14 267.7 9 582.2 13 664.2 11 878.6 14 369.9 

DR 5 693.5 6 340.5 10 342.9 9 717.0 12 840.7 8 623.9 12 297.7 10 690.7 12 932.7 

RC min 3 822.6 7 181.9 7 965.1 8 912.1 10 130.3 11 373.8 12 609.8 14 142.0 16 087.7 

RC ave 10 725.6 17 589.5 19 531.8 20 926.1 23 107.5 25 603.5 28 104.9 30 944.8 34 328.5 

in USD per hectare 

PV 1 955.6 2 336.0 3 878.1 3 314.9 4 514.0 3 037.0 3 624.4 3 012.5 3 803.9 

DR 1 760.1 2 102.8 3 490.0 2 983.4 4 062.3 2 733.4 3 261.7 2 711.0 3 423.3 

RC min 1 181.8 2 381.4 2 687.9 2 736.3 3 205.1 3 605.1 3 344.8 3 586.7 4 258.5 

RC ave 3 315.6 5 832.4 6 590.9 6 424.9 7 310.8 8 115.2 7 454.6 7 847.6 9 086.9 

in EUR per hectare 

PV 1 571.5 1 763.6 2 789.6 2 579.8 3 399.1 2 289.5 3 265.9 2 722.9 3 375.1 

DR 1 414.7 1 587.0 2 510.8 2 321.8 3 059.4 2 060.9 2 939.0 2 450.4 3 037.7 

RC min 949.6 1 797.7 1 933.2 2 129.6 2 413.2 2 717.6 3 013.9 3 242.0 3 778.8 

RC ave 2 664.3 4 403.2 4 741.0 5 000.5 5 505.1 6 117.9 6 717.3 7 093.3 8 062.9 
Source: author’s own calculation 

In order to achieve comparability with other results and to better illustrate the changes in the 

pollination values of apple orchards, the pollination values per hectare of orchards were determined 

(Table 3). These values are characterised by a slightly lower trend (from 9 to 17 percentage points) 

in the increase in pollination value between 2005 and 2017 than in the case of the general data. This 

indicates that the increase in the value of pollination of apple orchards in the years under study 

resulted to a small extent from the increase in their area. It should be noted that in the case of 

estimates made using the replacement cost method, the value of pollination in most cases exceeded 

the value of production. 

Conclusions 

Pollination is an environmental service that is important from an agricultural and environmental 

point of view, as it ensures the maintenance of biodiversity. As a rule, the beekeeper does not receive 

any payment for its performance. This, in turn, causes their reluctance to place bee colonies close to 

agricultural crops with low honey yields, such as orchards. As a result, the yields of these plants can 

be low.  

Worldwide studies use many methods to value pollination. Their results may vary and depend on 

the assumptions and approach to the concept of pollination value. The methods used in the study 

give different results. However, for all methods there is a clear tendency for the pollination value to 

increase over time. The highest values were obtained in the case of the replacement cost method 

and adoption of labour costs at the level of the average wage in the Polish economy. The value 

obtained by this method was at least twice as high in most of the years under study as in the case 

of other methods. Relatively high pollination value in the years 2016-2017 was also obtained using 

the replacement costs method taking into account the costs of the minimum wage. This was due to 

an increase in the minimum wage and the gradual intensification of orchard production in Poland, 

which included planting density. 
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The increase in the value of pollination under the crop value method and the dependency ratio 

method resulted from the upward trend in apple prices, which, however, was characterised by 

significant variability in individual years, and the volume of crop production. 

It seems that the method that most fully reflects the value of pollination among the methods used 

is the dependency ratio method. The problem under this method may be the determination of the 

extent to which pollinators impact the amount and quality of crops, as pollination is only one of the 

many treatments that affect the amount of crops. Even in the case of good pollination of crops, the 

yield may be low due to unfavourable weather conditions, e.g. frost. On the other hand, the 

replacement cost methods is a hypothetical method because of the impossibility of replacing 

pollinating insects by humans, not least because of the short flowering period of apple trees and 

because of this need to employ a significant number of people who would have to deal with 

pollination. 

The conducted research indicates the importance of pollinating insects in fruit production. The 

estimated values may serve as a basis for determining possible support for beekeeping for the 

provision of orchard pollination services. It seems necessary to carry out further research to improve 

the methods of determining this value. 
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Abstract. Energy sources are a basic factor of economic development. Within the framework of the climate and 

energy policy of the European Union (EU), the rural areas that allow the use of renewable energy sources become 

more important. The aim of the article is to show the direct impact of contemporary EU policy in this area on the 

economic situation of states. At the same time, we are developing recommendations for the EU regarding future 

climate and energy policy by analysing empirical data developed by the world's largest organizations and 

institutions, such as the International Atomic Energy Agency, the World Nuclear Association, Eurostat and the 

International Energy Agency, and practices used by EU countries. The basis of the presented considerations and 

recommendations is a review of the subject literature and statistical analysis of empirical data. Conclusions are 

presented in accordance with the economic effectiveness of various energy sources and the principles of 

sustainable development. 

Key words: EU energy and climate policy, energy sources, economic effectiveness, renewable energy sources. 

JEL code: A11, C82, F5, F63, N5, O11, Q01, Q43. 

Introduction 

Energy mix is a combination of various types of energy production and consumption. Their 

diversity, i.e. various ways of generating and using energy, increases the security of a country in the 

event of a failure or depletion of one of the sources. The energy market operates according to 

economic rules, hence the possibility of choosing a source of energy, which undoubtedly contributes 

to an increase in competitiveness and a decrease in prices for end users. By promoting domestic 

energy resources, a country does not have to rely on energy imported from other countries, which 

has a number of economic and social advantages. Energy is supplied in the form of electricity, heat 

and fuel for operating machines and devices. In the case of electrical energy, primary energy 

produced from a particular source is processed so that it can be used and delivered to end users via 

an energy transmission grid. The case is similar with thermal energy, but a greater number of 

alternative sources of energy may be used for production, including regional resources, and its 

processing and transmission are less complex. 

Access to energy sources undoubtedly constitutes one of the basic factors of economic 

development. Europe is increasingly dependent on oil and gas imports, with a constantly growing 

demand for these raw materials. Therefore, the problem is the lack of diversification of energy 

sources, as well as the issue of security of its supply, directly related to the dimension of external EU 

activities. At the same time, there is a need for Member States to build competitive internal energy 

markets and increase energy efficiency. In addition, the Union responds to global problems that arise 

from climate change. Undoubtedly, all EU countries want to pursue the goal of reducing CO2 

emissions. However, they differ in how they should be achieved. First of all, the strategy of limiting 

negative climate change must be effective globally and cannot significantly limit economic 

development and the well-being of societies. Therefore, as part of the EU's climate and energy policy, 

priority should first be given to the objectives to be achieved in the first place, since all tasks in the 

short term until 2030 cannot be achieved, including due to the limited resources. The nature of 

challenges in the sphere of energy security creates an unprecedented platform for enhanced 

cooperation and co-shaping the EU's climate and energy policy. The EU strategy consisting in the 

                                                   
1 Ireneusz.miciula@usz.edu.pl, The project is financed within the framework of the program of the Minister of Science and Higher Education under 
the name "Regional Excellence Initiative" in the years 2019-2022, project number 001/RID/2018/19, the amount of financing PLN 10,684,000.00. 
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diversification of energy sources will contribute to the development of competition and will allow to 

take into account environmental protection requirements, and will also be the reason for balancing 

the interests of energy companies and energy consumers. However, attention should also be paid to 

the limitations and reality of EU plans for individual countries and the economic consequences that 

may occur as a result of introducing unfavourable processes forced by the EU. The impact of such 

activities on the functioning of economic entities will be huge. Therefore, it is necessary to take care 

of activities that will allow for the sustainable development of all EU member states and ensure 

energy security in a manner that will be based on the principles of rational and effective use of energy 

resources. 

Research results and discussion 

The charts below (Figure 1 and  Figure 2) analyse electrical energy mix around the world and in 

EU countries and specify the main sources of energy in this category. 

 
Source: author’s calculations based on (International Energy Agency, 2018) 

Fig.  1. Global production of electrical energy in 2016 (in percent) 

      
Source: author’s calculations based on (Eurostat, 2018) 

Fig. 2. Production of electrical energy in the European Union in 2016 (in percent) 

Given the depletion of coal resources in some EU Member States, the share of coal decreased to 

30 % and is 11 % lower compared to electrical energy mix around the world. In spite of the intention 

to satisfy the demand with domestic resources, which manifests itself in a higher proportion of 

nuclear energy and RES, the share of gas needed to guarantee energy supply in EU Member States 

is 9 % higher than globally. As for oil and hydropower, their share is higher in the global production 

of electrical energy than in the EU because of countries with rich oil resources, on the one hand, and 

those with natural geographic conditions conducive to the constriction of hydroelectric power plants, 

on the other. 
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Source: author’s calculations based on (Eurostat, 2018) 

Fig. 3. Electrical energy mix in EU Member States in 2016 (in percent) 

Figure 3 presents a detailed breakdown of electrical energy mix in individual EU countries in 2016. 

The average for the EU-25 is indicative of the changes concerning the main energy sources used for 

the production of electrical energy. Coal was replaced by gas at the top of the list, which means that 

the EU is now dependent on external supplies of this resource. It is possible to define the energy 

situation and strategy of particular countries in by analysing the energy resources used for the 

production of energy. For instance, many EU countries, due to the depletion of coal resources and 

the intention to use domestic resources without being reliant on external gas suppliers, opt for 

developing nuclear energy. These countries include: France (75 %), Lithuania (76 %), Slovakia 

(54 %), Belgium (52 %), Hungary (43 %), Sweden (38 %), and even Bulgaria (36 %), the Czech 

Republic (35 %), Slovenia (34 %) and Finland (32 %). Favourable natural conditions in Iceland and 

Austria allow for producing most of the energy in hydroelectric power plants, 71 % and 63 % 

respectively. Great Britain and Denmark have rich resources of gas and oil and countries such as 

Italy, Greece or Portugal do not produce nuclear energy due to lack of public support. Germany is 

currently moving away from nuclear energy because of concerns caused by the nuclear catastrophe 

in Fukushima, Japan, and replaces it with coal and RES. In spite of significant investments in RES, 

their share in electrical energy production in the EU-25 is only 5 % of. An analysis of the energy 

situation in Germany, which is mainly responsible for the direction of the current EU climate and 

energy policy, indicates there are many conflicts which can lead to abandoning EU objectives 

altogether. In spite of numerous controversies, at the last moment the government of Germany 

adopted an operating program, whose aim is to lower CO2 emissions according to EU arrangements. 

However, when adopting the program, Barbara Hendricks (SPD), Federal Minister for the 
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Environment, Nature Conservation, Building and Nuclear Safety, came to the conclusion that it would 

not be implemented due to the plan to abolish nuclear energy altogether, which will translate into a 

true renaissance of coal power plants. In the upcoming years, Germany – the global leader in brown 

coal mining – will produce over 50 % of electrical energy from this resource. This is why Poland, with 

its coal reserves, should also opt for coal and increase its extraction so that it can be exported to EU 

Member States, which currently increase their imports of this resource from non-EU countries 

(Stepien and Miciula, 2016). 

Given the vast reserves of gas in Great Britain and Denmark, and convenient access to external 

markets, countries such as Ireland, the Netherlands, Belgium, Italy, Spain and Portugal opt for gas 

as the main energy resource. However, it should be noted that gas, similarly to other main energy 

resources, is characterised by high emissions of greenhouse gases, as presented in Figure 4. New 

coal and gas technologies such as CCGT1 and CCS2 significantly contribute to a decrease in 

greenhouse gas emissions down to values similar to those associated with RES. This shows that the 

technology used for production and consumption, which affects efficiency, availability, emissions and 

financial costs, is of great importance in terms of selecting a source of energy (Balitskiy, Bilan and 

Strielkowski, 2014). Since there is a possibility of using various technologies, double bars in the 

Figure below correspond to minimum and maximum emissions for different plant constructions. 

 
Source: author’s calculations based on (International Atomic Energy Agency, 2018) 

Fig. 4. Greenhouse gas emissions by energy sources (grams per kWh) 

Forecasts indicate that the 21st century will see the beginning of diversification and due to the 

emergence of new technological possibilities, a new energy mix for operating machines and devices 

will be created. However, this will be a slow-paced process, because of the oil lobby hindering the 

development of alternative fuels. The second reason is the decrease in oil prices on the market 

resulting from the increasing extraction in Russia and the USA, where the ban on export is becoming 

less pronounced, and in Africa and North America, which at the same time caused a decrease in the 

share of OPEC in the global oil market from 50 % to 30 %. 

When analysing emissions in individual economies, the share of EU’s emissions in the global CO2 

emissions should be taken into account. The data below (Figure 5) clearly indicate that, although 

Germany ranks sixth in terms of global CO2 emissions, the entire EU does not have a significant 

impact on global emissions. This is why measures whose aim is to reduce CO2 emissions in EU 

Member States will not make any difference to global warming. The Figure 5 presents CO2 emissions 

                                                   
1 Combined Cycle Gas Turbine 
2 Carbon Capture and Storage 
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for individual economies, with the percentage of global emissions in brackets. The first eight countries 

account for 60 % of global carbon dioxide emissions. Responsible for 2.9 % of global emissions, 

Germany is the only EU country in the global top ten. Great Britain ranks second in the EU and 

fourteenth worldwide, with a 1.4 % share in emissions. Emissions generated by Poland constitute 

less than 1 % on the global market. Increasing energy effectiveness is an important tool in lowering 

CO2 emissions, whose effects can be verified with the use of indicators demonstrating the ratio of 

emissions to GDP or to the population of a given country. However, as with many other indicators, 

detailed analyses must be performed in order to draw the right conclusions. 

 
Source: author’s calculations based on (BP Statistical Review of World Energy, 2017) 

Fig. 5. CO2 emissions in top 10 and selected countries in 2016 (in millions of Mg1) 

Given the above analysis, there is No doubt that the EU energy and climate policy will have to be 

changed and the period from 2020 to 2030, i.e. the time when the majority of instruments will have 

been in place and achievement of goals will have been verified, will be pivotal in determining whether 

there will be a complete overhaul of the policy. Future goals should be based on specific statistical 

data and indicators to accommodate all major objectives included in the so-called triad of objectives 

to guarantee long term, safe and predicTable framework for investment in further development of 

diversified sources of energy according to market rules and having regard to protection of the natural 

environment. 

In the context of limited reserves of conventional resources in the majority of EU Member States, 

the EU needs to tackle two major problems: lack of energy safety and dependence on external 

suppliers, especially on a single supplier, e.g. Russia. At the same time, competitiveness is one of 

EU objectives as it would allow for lowering costs of energy production. Unfortunately, this is often 

contrary to the intention of becoming independent from external supplies as the cost of imported 

resources is lower than that of domestic sources. Therefore, in order for the policy to be coherent, 

priorities need to be determined. First, energy safety should be ensured, i.e. a particular country 

should have the necessary amount of energy at market prices (competitiveness) and only then should 

it pursue its own production objectives, provided that there is an economic justification for that. 

Especially that the energy market is undergoing constant changes and there is a tendency to create 

a market where the actual prices are those that charged at the moment of purchasing energy, as 

opposed to those specified in long-term contracts, which will be conducive to creating a market based 

on economic rules. Therefore, projects involving new sources of supply, new routes for transfer of 

                                                   
1 Megagram (symbol Mg) is a derived unit of mass in the International System of Units which equals one million grams (commonly referred to as a 

ton). Megagram is a standard unit used in legal regulations. 
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resources, and energy source diversification are implemented so that financial aspects will become 

decisive (The Economist, 2013). 

The below (Figure 6 and Figure 7) analysis concerns resources which satisfy a given country’s 

demand for energy in 80 %, i.e. solid fuels, oil and gas. In spite of increasing dependence on external 

supplies, the situation in the EU varies from country to country. Denmark, the major oil and gas 

exporter in the EU, is completely independent in terms of energy because of its rich natural reserves 

of these resources. The country has also the biggest share in the production of wind energy in the 

EU. It only imports solid fuels because it is financially beneficial. Great Britain also has access to oil 

and gas resources from the bottom of the North Sea, so it only imports solid fuels, which means that 

its dependence on import is as low as 10 %. Countries such as Poland, the Czech Republic, Estonia, 

Romania, Bulgaria, Slovenia, Greece and Germany have natural reserves of solid fuels, mainly coal, 

and therefore they are more independent in this respect than other EU countries, whose dependence 

on imports of solid fuels exceeds 90 %.  

 
Source: author’s calculations based on (Eurostat, 2017) 

Fig. 6. Dependence of EU countries on imports of conventional fuels in 2015 (in percent) 
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Source: author’s calculations based on (European Commission, 2010) 

Fig. 7. Share of imported fuels in total demand for energy products in the EU-25 and the 
forecast by the European Commission for the years 2020 and 2030 (in percent) 

Given the current state of technology, the global promotion of RES seems paradoxical because 

energy management in practice shows there is No justification for the use of RES when it is not 

profiTable (Miciula and Miciula, 2014). Moreover, the analysis demonstrates that the use of RES is 

not particularly conducive to climate protection for several reasons, namely: combustion of biomass 

and deforestation account for 10 % of greenhouse gas emissions, and smaller surface of forests 

means less CO2 purification. Moreover, transporting biomass also causes emission of CO2 to the 

atmosphere. Due to the current conditions, regulations implemented by the EU and financial reasons, 

there has been an increase in biomass transportation, which in turn increases CO2 emissions. The 

chart below (Figure 8) presents progress in reaching the targets for to the share of renewable energy 

in total consumption of energy, which are to be met by 2020.  

  
Source: author’s calculations based on (Eurostat, 2017) 

Fig. 8. Total share of energy from RES: electricity, gas and fuel and EU target (in percent) 

In 2012, the EU average was 14 %, so the EU would still need 6 % to meet the target. However, 

it should be pointed out that these shares would not have been achieved if it hadn’t been for EU 

subsidies, which means that the change is not permanent and most probably after the results have 

been assessed, the shares will start decreasing (Glachant, Finon and Hauteclocque, 2014). Moreover, 

some of the EU Member States will have problems meeting the targets and some of them will 

definitely not meet them, an example being the share of transport biofuels. Great Britain for instance 

is a country that has struggled with reaching this target. 

Conclusions, proposals, recommendations  

Moreover, the very fact of achieving the 20 % target cannot be treated as a success. A detailed 

analysis of data and effects of this task points to the conclusion that the costs of achieving this 

objective are high and entail a number of negative phenomena and, most importantly, that the result 
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is unstable. The intention to reduce CO2 emissions resulted in the introduction of subsidies for energy 

crops and then the obligation to co-fire biomass with fossil fuels in power plants. In practice, the CO2 

balance is significantly less advantageous than what follows from theoretical calculations due to 

emissions during processing (production of pellets) and transportation of biomass (The Economist, 

2013). Because of the insufficient supply and high prices in Europe, import of biomass from outside 

the EU e.g. from Africa, Asia and South America is the practical consequence of EU regulations, which 

undermines the benefits related to reduced emissions (Perez-Arriaga, 2014). Green policy and 

investments in RES lead to a number of unexpected paradoxes. 

 There is an increase in the share of "dirty" energy. For instance, German suppliers, in order to 

balance the costs of green energy, buy the cheapest electricity generated from brown coal. 

Efficiency-wise, Germany produces 30 % of their energy from brown coal and builds new units to 

ensure a permanent source of electricity in the event of fluctuations in the production from 

renewable sources. This is the so-called paradox of energy transformation, i.e. in spite of an 

increase of the share of RES in energy consumption, the CO2 emission is increasing (Research 

Institute Agora Energiewende, 2019). 

 Energy is expensive, i.e. technologies for producing RES will remain costly for a long time. In 

Germany, due to such heavy investments in RES the prices of electricity are the highest in Europe 

and Figures show that over 300 000 households are being disconnected from the grid for unpaid 

bills. This phenomenon is referred to as "energy poverty". 

 With some green technologies, the long-term carbon footprint is higher than that associated with 

old "dirty" technologies. For instance, due to the enormous number of batteries used, electric cars 

have a negative impact on the environment. 

 According to EU regulations, electricity generated by biomass (primarily wood) and coal co-firing 

is considered clean. Businesses in the energy sector have considered it a good business 

opportunity,  so now wood is imported in large quantities from other parts of the world to the 

extent that new sawmills are built in North America to handle exports to Europe. 

 Strategic aspects of energy safety in the new geopolitical situation require key investments, such 

as the Nabucco pipeline project, whose aim is to diversify supply sources and offer market-led 

possibilities to select energy sources. Significance of these investments reflects the dependence 

on Russia, which entails lack of security and competitiveness. Therefore, what should be done is 

use domestic resources and gain access to the entire market. 

 Countries which are world leaders in producing energy from coal are the ones that make most 

investments in green technologies. 

Therefore, the „3x20” plan will No longer be implemented so rigorously because it may turn out 

to be a pipe dream, at least when it comes to the 20 % decrease in energy consumption. The demand 

is certainly increasing and energy efficiency does correspond to ambitious EU plans. Commissioner 

Oettinger said that in order to remain competitive, the European industry needs cheap energy 

(Oetinger, 2011). Renewable energy sources are expensive, unsTable and require major investments 

in energy systems, especially in transmission grids. Therefore, while coal reserves are being 

depleted, many EU countries decide to develop nuclear energy, which is already the dominant source 

of energy in some of them.  

Bibliography 

 Balitskiy, S., Bilan, Y., Strielkowski, W., (2014). Energy Security and Economic Growth in the European 
Union, Journal of Security and Sustainability Issues, Vol, 4, No. 2, pp. 123–130 



Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 52 
Jelgava, LLU ESAF, 9-10 May 2019, pp. 370-378 

DOI: 10.22616/ESRD.2019.144 

 378 
 

 BP Statistical Review of World Energy, (2017). Retrieved: https://www.bp.com/en/global/corporate/energy-
economics/statistical-review-of-world-energy.html Access: 14.11.2018. 

 Eurostat, Retrieved: http://ec.europa.eu/eurostat/web/energy/statistics-illustrated Access: 20.11.2018. 

 European Commission, (2010). European Energy and Transport Trends to 2030 – update 2009, Brussels: 
EC. 

 Glachant, J.M, Finon, D., Hauteclocque, A., (2014). Competition, Contracts and Electricity Markets – a New 
Perspective, Firenze: Loyola de Palacio series on European Energy Policy. 

 International Atomic Energy Agency, Retrieved: http://www.iaea.org Access: 23.10.2018 

 International Energy Agency, Key World Energy Statistics 2016, Retrieved: 
http://www.iea.org/publications/freepublications/publication/ Access: 22.11.2018. 

 Miciula, I., Miciula, K. (2014). Energia odnawialna i jej aspekty finansowe jako element zrownowazonego 
rozwoju Polski (Renewable Energy and Its Financial Aspects as an Element of Sustainable Development of 
Poland), Prace Naukowe Uniwersytetu Ekonomicznego we Wrocławiu, No. 330, pp. 239 – 247 (Scientific 
Works of the University of Economics in Wroclaw, No. 330, pp. 239 – 247). 

 Oettinger, G. (2011). UE Proposes Tough Energy Efficiency Package, Brussels: News from Business Green.  

 Perez-Arriaga, I., (2014). Regulation of the Power Sector, Firenze: Loyola de Palacio series on European 
Energy Policy. 

 Research Institute Agora Energiewende, Retrieved: http://www.agora-energiewende.de/Paradox.pdf 
Access: 21.01.2019. 

 Stepien, P., Miciula, I., (2016). Liberalization of the Polish energy market and the EU commitments, Czech 
Journal of Social Sciences, Business and Economics, vol. 5 (2), no. 25. 

 The Economist, (2013). The fuel of the future: Environmental lunacy in Europe, Retrieved:  
http://www.economist.com/news/business/21575771-environmental-lunacy-europe-fuel-future Access: 
10.02.2019.  

 World Nuclear Association, Retrieved: http://www.world-nuclear.org/ Access: 15.01.2019. 

 



Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 52 
Jelgava, LLU ESAF, 9-10 May 2019, pp. 379-387 

DOI: 10.22616/ESRD.2019.145 

 379 
 

AGRICULTURAL AND ENVIRONMENTAL FUNCTIONS OF SUSTAINING LAND USE 

IN POLISH PROTECTED MOUNTAIN AREAS  
145 

Kamila Musial¹, PhD; Wieslaw Musial², Prof. 
¹National Research Institute of Animal Production, Department of Production Systems and Environment, ul. 

Krakowska 1, 32-083 Balice, Poland, email:kamila.musial@izoo.krakow.pl; ²University of Agriculture in Krakow, 
Department of Agricultural Economics and Organisation, Institute of Economic and Social Sciences, al. 

Mickiewicza 21, 31-120 Krakow, Poland 

Abstract. The main purpose of the paper was the analysis and evaluation of the economic and natural significance 

as well as the functions of protected areas within three mountain ranges in Poland. These are: Carpathians, 

Sudetes and Swietokrzyskie Mountains, where in total there are located 182 rural and rural-urban municipalities, 

that characterize different shares of individual forms of nature conservation. 
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Introduction 

The knowledge of environmental values of a specific area, gained through a thorough examination 

of their structure and resources, is the basis for the rational use of specific space for economic 

purposes, at the same time retaining its most precious natural elements. Although, Poland is 

described as a lowland country, with mountain regions located in the south, it is the latter that tend 

to have more valuable natural resources. For this reason, various forms of nature conservation have 

been established in such areas (Kondracki J., 2009; Musial W., and Musial K., 2017). 

The subject of study was evaluation of various legal forms of protected areas with regard to the 

assessment of significance of farmlands in rural and rural-urban municipalities in Polish mountain 

regions. The studied area included three main mountain ranges: the Carpathians, the Sudetes and 

the Swietokrzyskie Mountains. From the administrative point of view, they cover 5 voivodships. 

Analysis of data from the Main Statistical Office for the period 2012-17 covered a total of 182 

municipalities, with regard to the proportion of protected farmlands, with the indication of specific 

forms of nature conservation. The analysis included: national and landscape parks, nature reserves, 

protected landscape areas and those parts of the Natura 2000 network that are not included in other 

forms of nature conservation. The number of such forms and their share in the individual mountain 

ranges and voivodships was defined on the basis of data for the year 2019 shared by the General 

Directorate for Environmental Protection. What was noted was the role of these areas, the dominant 

types in individual voivodships and how the share of such areas changed in the period between 2012-

17.  

The analysis also covered the layout of these areas as regards the so called vertical distribution 

of the land use, especially in the areas where the landscape includes high altitudes above the sea 

level and major differences in relative altitudes. The evaluation covered a number of municipalities 

as well as the area and proportion of the legally protected land within individual mountain ranges, 

as well as their main agricultural and natural functions. Adjusting the study to the current institutional 

division mandatory in agricultural policy, the studied areas were broken down into: mountain areas, 

foothill areas and partial foothills (PROW, 2007-13). A mountain area is understood as an area where 

more than 50 % is situated higher than 500 m above the sea level, foothill area has more than 50 % 

of the area situated higher than 350 m above the sea level, but lower than 500 m above the sea 

level, while partial foothills have less than 50 % of the area below 350 m above the sea level. In 

order to illustrate a natural framework, these divisions were superposed on vegetation belts, within 

which it is possible to identify some economic layers as well. 
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The purpose of the paper was the analysis and evaluation of the economic and natural significance 

as well as the functions of protected areas within three mountain ranges in Poland. 

Research results and discussion 

1. Functions of mountain areas in Poland 

Although, agricultural production in the mountains used to provide a wide range of services, its 

significance in many regions is becoming gradually reduced. This inspires questions about a new 

place and position of agriculture in the mountain areas in Poland (Heldak M., 2008). It is possible to 

distinguish three main functions, which are important for mountains: economic, environmental and 

social (Czudec A., 2013). One of the reasons why the productive function of agriculture in the 

mountains is reduced is its low competitiveness, and this is due to difficult natural conditions, low 

intensity and lower cost-efficiency (Kata R., 2010). On the other hand, mountain areas in Poland are 

a valuable natural asset, and sustaining their economic functions is important also to maintain the 

proper role of natural environment. This meaning of functions is a specific sort of benefit, which 

follows both from the natural conditions and from the intentional management of the environment 

and agricultural production. These functions may be the same as those of other regions, or separate 

and characteristic of the individual areas: in this case, these are mountain areas. 

Among the most important agricultural functions, food production should be mentioned in the first 

place, both conventional and of a higher quality (Fig.  1). Since subregions of Carpathians are highly 

populated, livestock production is significant for the local and regional markets as well (Knapik J., 

and Musial K., 2017). This entails farming livestock of local breeds and livestock grazing in the 

mountains. Especially in the Carpathians, local breeds of cattle and sheep are maintained, adjusted 

to the specific local conditions. For many centuries, dairy and meat products have been produced 

here in the form of various traditional and local specialties, which is a result of keeping that ruminants 

(Molik E., Dobosz J., Kordeczka K., and Peksa M., 2017). Since the mountain areas in Poland are 

situated in the moderate climate zone and mostly on moderate altitudes, they are a good place to 

produce biomass for animal feed. The biomass comes in a variety of natural and seminatural 

grasslands and agrocenoses. In the foothills, the most important is production of usable legume 

species, cereal, fruit and vegetables grown, with the help of extensive technologies. This is why a 

significant problem is the maintenance of agricultural, open mountain areas in the production space, 

i.e. mountain areas shaped historically and environmentally, forming a kind of landscape with a high 

share of farmlands (Musial K., Szewczyk W., and Grygierzec B., 2015).  

Mountains also have important environmental functions, which constitute the daily experience of 

both, the inhabitants of these areas and tourists. Since the annual average precipitation is higher 

and water retention is low, these are spring areas for most of the major Polish rivers. Thanks to a 

variety of existing habitats, which follows mainly from the vertical shape of the area, an important 

environmental function of the mountains is maintaining high biodiversity. The most specific element 

of this diversity, which is a decisive factor of the natural identity especially in the Carpathians, are 

endemics (Mirek, Z., and Piekos-Mirkowa, H., 2009; Zemanek B., 2009). These taxa are usually 

species and subspecies, whose range is limited to a very specific, small area: in this case, it would 

be the Tatra mountains, especially their higher parts. From among 2500 local species and subspecies 

of the Polish vascular plants, 170 are endemics or subendemics, which makes up about 7 % of the 

national flora. Most of these are encountered in mountains, because in order to classify and identify 

them we need certain geographical barriers and spatial isolation (Piekos-Mirkowa, H., and Mirek, Z., 

2010). It is also a factor behind the existence of rare animal species. The total image is 
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complemented by the maintenance of the cultural landscape, which includes seminatural plant 

formations, such as pastures and meadows in the lower and upper montane belt. Their structure and 

physiognomy depend on the maintenance of ruminants, especially the local breeds (Musial K., and 

Kasperczyk M., 2013; Knapik J., and Musial K., 2017). 

Other functions of the mountains include: various economic services, social and demographic 

functions, and cultural and historical ones. Economic functions include i.a. obtaining and processing 

wood, the production of aggregates and construction materials, as well as providing location for non-

agricultural companies. Such activities are often opposed to the traditional understanding of 

agriculture and therefore give rise to conflicts of environmental and economic interests. Both in 

Poland and in most of the affluent countries in Western Europe, mountains are regions with 

considerable demographic burden, because people willingly inhabit such areas. However, it also 

happens that such regions are subject to depopulation, like the Sudetes in the second half of the 

20th century (Latocha A., 2009). People living in the mountain areas usually display considerable 

cultural distinctness, which is related to the fact that these areas used to be rather isolated in the 

past. Nowadays this is a factor determining the cultural capital of the region, often expressed in the 

attachment to the unique tradition (Musial K., 2018). This also entails strong attachment of the rural 

population to the land, which includes small farms, passed down from generation to generation 

(Musial W., 2017; Musial W., and Musial K., 2018). When confronted with the contemporary market 

economy, such behaviour is often reviewed, which impacts the way of using farmlands. 

 
Source: authorsʹ study, 2019 

Fig. 1. Main functions of mountain areas in Poland 

2. Significance of sustaining the agricultural use of land in protected mountain 

areas 

Apart from the high-mountain range of the Tatras which is of relatively small area, the Polish 

Carpathians cover the area of mid- and low mountains, such as Beskidy, Bieszczady and widespread 

foothills. The foothills are traditionally agricultural zone with a low proportion of woodlands (ca. 20-

30 % of the land). On the other hand, the Beskidy zone is situated on higher altitudes above the sea 

level. The dominant forms include steep slopes with a greater share of woodlands, i.e. between 30 

and 70 % (Starkel L., 1990; Bucala A., and Starkel L., 2013). The total area of the Polish Carpathians 

is ca. 19.5 thousand km², i.e. 76.8 % of the mountain area and ca. 6.3 % of the area of the whole 

country (Twardy S., 1993). The Carpathians spread over three voivodships: Lesser Poland, 

Podkarpackie and Silesian. The Polish part of the Sudetes, including the foothills, occupies ca. 9.3 

thousand km² within the Lower Silesian voivodship. On the other hand, the Swietokrzyskie 
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Mountains, situated in the Swietokrzyskie voivodship, include old, paleozoic fold structures. Since 

absolute and relative altitudes of this range do not match the definitions of mountains, its 

classification is about the geological structure rather than the actual landscape (Kondracki J., 2009). 

Since the Carpathians are the mountain range that occupies the largest area in Poland, they 

include 141 rural and rural-urban municipalities with a total area of 14.55 thousand km² (Tab. 1). 

The Sudetes include 34 municipalities with the total area of 3.98 thousand km², and the small range 

of the Swietokrzyskie Mountains includes 7 such municipalities, which occupy a total of 0.73 thousand 

km². With regard to the area of the farmlands covered with various forms of protection, the 

Figures are as follows: the Carpathians - 298.1 thousand ha, the Sudetes - 90.6 thousand ha, and 

the Swietokrzyskie Mountains - 28.5 thousand ha. In 2017, the total proportion of land subjected to 

legal nature conservation was respectively as follows: 76.0 %, 27.2 % and 92.6 %. 

Table 1 

Number of municipalities with their area and the share of farmlands legally 
protected in the mountain regions 

Studied area 

Total number 
of 

municipalities 

Total area 
(thousand 
km2) 

Area of 
farmlands 
subject to 

various forms 
of protection 
(thousand ha) 

Share of land subject to legal 
protection in the total area 

( %) 

2010 2010 2010 2002 2012 2017 

Carpathians - 
total 

141 14.55 298.1 74.6 % 71.4 % 76,0 % 

Mountain area 48 6.14 88.4 85.8 % 86.8 % 88,6 % 

Foothills 50 4.92 107.0 77.9 % 70.1 % 72,8 % 

Partial foothills 43 3.49 102.7 50.3 % 46.1 % 55,5 % 

Sudetes - total 34 3.98 90.6 31.0 % 25.2 % 27,2 % 

Mountain area 10 1.05 28.8 34.6 % 30.7 % 33,9 % 

Foothills 16 2.18 54.0 34.4 % 27.0 % 27,0 % 

Partial foothills 8 0.74 7.8 15.8 % 12.0 % 15,6 % 

Swietokrzyskie 
Mts. - total 

7 0.73 28.5 79.4 % 92.7 % 92,6 % 

Foothills 1 0.06 2.0 88.8 % 88.8 % 87,0 % 

Partial foothills 6 0.67 26.6 78.5 % 93.1 % 93,1 % 

Total mountain 
areas 

182 19.25 417.3 65.8 % 62.6 % 66,5 % 

Poland 2173 312.67 6113.0 33.0 % 32.5 % 32,5 % 
Source: authorsʹ study  (2019) based on: Musial W., Sroka W., further based on the Regional Data Base (GUS) and 
the National Agricultural Census (2012) 

On various types of farmlands in mountain regions, several forms of environmental protection can 

be found, the most important of which are: national parks, natural reserves and landscape parks. In 

the analysed Polish regions there are 9 national parks (Tab. 2) covering 7.3 % of a total area (Tab. 3). 

The largest share in the total size of the protected area, according to database of the Main Statistical 

Office (2012), is attributed to the areas of protected landscape together with the Natura 2000 

(56.5 %) and the national landscape parks (35.2 %). Although in the mountain ranges natural 

reserves account for the largest representation of protected areas (in total 124), they frequently 

cover smaller surfaces, and their total share in such regions is only 1 %. 
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Table 2 

Number of individual forms of legal protection within the mountain regions 

Studied area 

Number of individual forms of legal protection within the total 
area ( %) in 2012 

National 
parks 

Nature 
reserves 

Landscape 
parks 

Protected 

Landscape 
Areas 

Natura 

2000 
Areas 

Carpathians - total 6 93 14 16 66 

Podkarpackie voivodship 2* 31 7 10 30 

Lesser Poland voivodship 5* 43 4 5 30 

Silesian voivodship 0 19 3 1 6 

Sudetes - total 2 26 8 3 4 

Lower Silesian  voivodship 2 26 8 3 4 

Swietokrzyskie Mts. - total  1 5 0 0 1 

Swietokrzyskie voivodship 1 5 0 0 1 

Total mountain areas 9 124 22 19 71 
* Magurski National Park is situated in both: Lesser Poland and Podkarpackie voivodships 
Source: authorsʹ study  based on Directorate General for the Environment Protection (2019), the forms are quoted 
for the mountain regions together with foothills. 

Protected areas represent various shares in the area of the regions defined as mountains, foothills 

as well as partial foothills (Tab. 3). In case of the Carpathians and Sudetes, the largest share of 

national parks was found in the mountain regions: respectively 10.9 % and 7.4 %. The 

Swietokrzyskie Mountains which, in fact, are rather of the upland character, had only two regions of 

observation, foothill and partial foothill, accounting for respectively 9.6 % and 8.4 % of the share of 

particular forms of environmental protection, in contrast to the total area of protected mountain 

regions in Poland. 

Table 3 

Share of individual forms of nature protection in the total area of the 
mountain regions in Poland 

Studied area 

Share of individual forms of legal protection in the total area ( %) 
in 2012 

National 
parks 

Nature reserves 
Landscape 
parks 

Other forms* 

Carpathians - total 7.4 % 0.9 % 33.8 % 57.9 % 

Mountain area 10.9 % 1.0 % 33.6 % 54.4 % 

Foothills 4.3 % 0.7 % 35.1 % 59.8 % 

Partial foothills 2.3 % 1.1 % 31.3 % 65.3 % 

Sudetes - total 5.8 % 1.4 % 57.9 % 34.9 % 

Mountain area 7.4 % 2.0 % 61.9 % 28.7 % 

Foothills 5.8 % 1.2 % 55.6 % 37.4 % 

Partial foothills 0.0 % 0.5 % 58.7 % 40.7 % 

Swietokrzyskie Mts. - total 8.5 % 0.8 % 24.2 % 66.5 % 

Foothills 9.6 % 0.0 % 44.2 % 46.1 % 

Partial foothills 8.4 % 0.9 % 22.4 % 68.2 % 

Total mountain areas 7.3 % 1.0 % 35.2 % 56.5 % 

Poland 3.1 % 1.6 % 25.7 % 69.6 % 
* other forms embrace first of all the areas of protected regions and the areas covered by the Natura 2000, which are not 
included in other forms of the nature conservation 
Source: authorsʹ study  (2019) based on: Musial W., Sroka W., further based on the Regional Data Base (GUS) and 

the National Agricultural Census (2012) 

On average, within the mountain areas, farmlands covered by any form of the environment 

protection embraced approximately 62 %. The largest share of this type of land was to be found in 

the Swietokrzyskie Mts. (over 90 %), and slightly smaller in the Carpathians and Sudetes. Moreover, 

significant diversity was observed within the particular mountain ranges, both within the Carpathians 
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and Sudetes. And so, for the Carpathians, huge diversity was observed between their eastern part 

(Podkarpackie) and western part (Silesia), versus central regions covering areas within the Lesser 

Poland. In the first group almost in 90 % of all municipalities, more than 50 % of all farmlands are 

covered by some kind of environmental protection, whereas in the central part of the Carpathians 

the same share of municipalities with protected farmlands was considerably smaller. 

3. Rational land use on broad altitudinal range 

In all three  main mountain ranges, the total share of protected lands depends on the vertical 

location of municipalities. The higher and vaster the range is, the larger the share of protected area. 

This is related to reduced opportunity to implement activities connected with agriculture, but also 

with specific, frequently unique, landscape and natural values. On the other hand, the analysis of the 

farmlands covered by various forms of environmental protection showed a lack of strict relationship 

between the altitude of the municipalityꞌs location and the increase in the number and size of the 

areas with specific forms of nature conservation. In Carpathiansꞌ municipalities, which are situated 

especially on higher altitudes, the percentage of farmlands is comparatively lower. This is due to the 

high afforestation rate and concentration of protected sites. On the other hand, reverse trends can 

be observed in the Sudetes, where the majority of protected areas are situated on the farmlands. 

While analysing and estimating the agricultural use of land in mountain regions, including method 

of land development, intensity of agricultural production, and progressive changes, what should be 

considered in the first place, are the types of terrain and the vegetation belts, as these are strictly 

connected with the type of soil and intensity of precipitation. All these factors play a crucial role in 

shaping agricultural functions in mountain regions. They are diversified in relation to the three  

analysed mountain ranges. In order to present the schematic explanation of the general regularities 

of the rational land use in altitudinal range, there has been presented an example of the Carpathians, 

with a highest part - the Tatras (Fig.  2). In submontane belt, which is situated up to 600 m above 

the sea level, which according to the institutional division can be assigned as the part of the foothill 

region, vegetation type is similar to the vegetation of the surrounding lowlands. Above this altitude, 

there are only mountain belts, that in institutional division include mountain regions. These are 

composed of the two forest levels: lower montane belt (up to 1000 m) and upper montane belt (up 

to 1350 m), where in the Tatras, in the natural process develops the forest vegetation. In the lower 

montane belt dominate formations of deciduous trees, historically classified as Fagetum carpaticum 

- fertile Carpathian beech (Pawlowski B.,1977), currently classified as Dentario glandulosae-

Fagetum, which is a subendemic Carpathian plant association (Matuszkiewicz W., 2002). In the 

higher montane belt there is a coniferous forest, with the dominating Piceetum tatricum association. 

In the areas of human activity also seminatural vegetation can be found, which includes in both 

montane belts the hay meadows classified as endemic association of Gladiolo-Agrostietum capillaris. 

From the upper montane zone, typically highland vegetation start dominating, as the associations of 

Adonestyletum alliariae and Aconitetum firmii, in the subalpine belt (Matuszkiewicz W., 2002). 

In deciding to introduce agriculture to the mountain regions, humans were bound to adjust their 

ways to the general regularities of the stratified composition of the soils, climate and vegetation, 

therefore various types of the environment use have been arranged in the characteristic economic 

layers. In the Carpathians and the Sudetes, within their low and medium foothills which are the most 

valuable for agriculture, there is quite a wide range of choice between the agricultural production in 

the form of green farming and arable lands, where cereals and potatoes are grown. Lower mountain 

region is less important for agriculture, yet shepherding gradually begins to dominate there, while 
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the regions from the upper montane zone up to the peak level are beyond the agricultural interest 

and so are dominated by shepherding likewise. 

 
Source: authorsʹ study , based on Pawlowski (1972) and Starkel (1990) 

Fig. 2. Rational use of land in various types of: terrain, altitudinal range and within various 
vegetation belts (example of the Carpathians) 

Rational use of the land in lower foothills is balance or near-balance, therefore there should be 

ca. 50 % green farming and 50 % arable land (Starkel L., Pietrzak M., and Lajczak M., 2007). Forests 

may have quite a significant role when there is a considerable share of slopes and unfavourable 

terrain such as ravines and landslides. In case of the high foothills, the rational land use is valuable 

for both agriculture and shepherding. Recommended rates for the land use are: 30-40 % for the 

forests, app. 30-40 % for green farming and around 20-30 % for the crop rotary agriculture. In turn, 

higher mountain levels, in so called medium mountains, encompassing lower montane belt, increase 

unfavourable conditions for agricultural production with the use of plow. Therefore, the arable land 

account for only minimum share. Due to the existence of the associations of hay meadows, those 

areas are particularly valuable for breeding animals, including shepherding. In the structure of the 

farmland use, also where the landscape is dominated by forests accounting for 60-70 % of the area, 

there are various types of permanent grasslands. However, in recent years such proportions 

underwent considerable changes. With the decrease in the number of ruminants, some parts of the 

pastures undergo succession and visible changes occur in the borderline between farmlands and 

forests (Fatyga J., and Gorecki A., 2001). The final beneficiary of these changes are new woodlands, 

where progressive afforestation and growth of shrubs frequently approach residential areas. 

Conclusions 

The share of the areas covered with the various forms of nature conservation, in rural and rural-

urban municipalities, serve as the evidence to the fact that the natural potential of the mountain 

regions in Poland is significant. The role of protected areas is connected with the maintenance of 

specific landscape values and biodiversity. Yet, in the opinion of the inhabitants, the use of the 

farmlands especially those covered with environmental protection programme, mainly seminatural 

meadows and pastures, is a factor which impedes the functioning and development of the agricultural 

production. Moreover, considerable share of the areas covered with various forms of environmental 

protection means numerous limitations of the possible agricultural use of the land, which 
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consequently limits the economic growth of particular farms. Although the issues caused by the 

coexistence of various forms of nature conservation as well as economic and agricultural activities in 

the mountain regions are similar to those in other parts of the country, yet in the mountains they 

become increasingly more important due to their larger scope. 

Therefore, it is in those mountain regions, where such functions of economic benefits, brought by 

agricultural areas and those emerging from natural landscape beauty, should be implemented in a 

particularly reasonable way. Agricultural functions of mountains such as: biomass production, grazing 

ruminants and local food processing, are well adjusted to the priorities for the environmental function 

of the mountains. In order to ensure the environmental functions and the protection of the 

mountains, they are covered intensely by various forms of environmental and landscape protection. 

In the Polish mountain regions, up to 66.5 % of the area is covered by various forms of nature 

conservation, which constitutes twice the average value for the whole area of Poland. Apart from the 

forest areas, whose share is positively correlated with the height above the sea level, agriculture is 

still a crucial factor and the beneficiary of the mountain regions. Its important role, beside this of 

agricultural and economic nature, is to protect the seminatural ecosystems. Additionally, agriculture 

and in particular shepherding maintain the cultural landscape, prevent unfavourable changes on the 

borderline between farms and forests and foster biodiversity. Withdrawing the agricultural usage, 

particularly shepherding in the higher belt of the mountains, poses threat to the status quo of the 

agricultural and forest areas. 
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SIGNIFICANCE OF LEGUMES AS A FEED SOURCE  
146 
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Abstract. The European Union faces a challenge to increase the production of domestic protein crops in order to 

lower its economic dependence on imports of protein crops, soybeans in particular, and the fluctuation of global 

prices on food. To solve the problem of self-sufficiency of protein in the EU, encompassing all the agro-climatic 

zones typical of European agriculture and all-level supply chains at the EU level, increasing the output of domestic 

protein crops, including legumes (faba beans, peas, lupine, soybeans etc.) has been set as a strategic goal. The 

research examined the kinds of protein crops used for feed and the self-sufficiency of the crops in the EU. The 

research examined the area under legumes for seeds, the yields and the protein yields of the crops in Latvia. The 

research aim is to examine the key characteristics of production of feed legumes in Latvia. To achieve the aim, 

the following specific research tasks are defined: 1) to examine the characteristics of production of protein feed 

crops in the EU Member States; 2) to analyse legume production performance indictors in Latvia.  

Key words: protein feed, legumes, indicators.  

JEL code: Q22. 

Introduction 

European livestock production systems must face the challenge to meet world animal products 

demands. According to FAO Food Balance data (FAO, 2019), global food consumption considerably 

increased in recent decades; at the same time, global food demand rose on average by 1.7 % 

annually (OECD - FAO, 2018). This contributes to livestock production intensification and an increase 

in the demand for feed, incl. high protein content feed (Westhoek et al., 2011). The demand for 

protein feed of plant origin is increased by the restriction imposed by Regulation (EC) No 999/2001 

to use animal protein in feed to avoid the risk of spongiform encephalopathy as well as the limitation 

of EU support to oilseeds following the Blair House Agreement in 1992.  

In Europe and Latvia, food of animal origin accounts for approximately 45 % of the total value of 

agricultural output (Westhoek et al., 2011). Accordingly, a regular and guaranteed supply of feed 

plays a large role in the competitiveness of the EU livestock industry. Despite the high proportion of 

livestock production, the EU Member States face a deficit of domestically produced feed protein for 

their livestock industries (FEFAC, 2018; DG AGRI, 2018), which is offset by imports from third 

countries. In accordance with Regulation (EC) No. 178/2002, requirements for the production, 

labelling, traceability and control of feed have been designed and integrated into the relevant legal 

frameworks of the Member States. However, the same legal restrictions in the areas of the 

environment, health and GMO do not apply to imported protein crops produced outside the EU as 

they do in the case of products manufactured in the EU. At the same time, the trends in the world 

market show that the prices of protein-rich feed rose (DG AGRI, 2018), thereby considerably affecting 

the overall feed price level and therefore livestock production cost. Agricultural trade statistical data 

indicate that in recent ten years, the prices of protein feedstuffs have constantly risen. In the recent 

decade, the average price of soybean flour on commodity exchanges fluctuated from EUR 223 to 519 

per tonne, reaching EUR 317 per tonne at the end of 2018. The price on soybean flour imported from 

the USA rose from EUR 215 per tonne in 2007 to EUR 380 per tonne in 2018 (DG AGRI, 2018; 

IndexMundi, 2019). Overall, the prices on imported soybeans, rapeseed and sunflower flour rose by 

43-65 % in this period. In 2018, the price of domestic feed-grade wheat in the ES-28 was on average 

EUR 191, in Latvia - EUR 180 per tonne. A the end of 2018, the prices of feed-grade peas and beans 
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in the EU was on average 219 EUR/t and 240 EUR/t, respectively, while in Latvia the prices of the 

pulses was on average 198 EUR/t and 202 EUR/t (DG AGRI, 2018). 

In recent years in many countries research investigations into protein sources have been 

conducted, as a high protein content feedstuff is the most expensive component of a feed ration. The 

need for cheaper protein-rich feedstuffs has been referred to in a number of research studies owing 

to the problem of the high proportion of feed cost  (Czulowska and Zekalo, 2016). A lower production 

cost can be achieved if using domestic products – cereals as a source of nutritional energy and faba 

beans and peas as a source of protein – in animal feed. It has to be emphasised that providing 

farming with domestic feed ensures higher independence of the agricultural industry from feed price 

fluctuations in the world market and sustainable use of the agricultural area.  

The current agricultural intensification is oriented towards high productivity and is characterised 

by narrow specialisation (Emmerson et al., 2016), thereby contributing to a considerable decrease 

in the diversity of crops in the EU, which leads to a decrease in the area under legumes (Watson and 

Stoddard, 2017). At present, food-grade wheat and rapeseed dominate in the output of crops, while 

high-quality protein crops needed for livestock production are imported from third countries. Such 

an approach to agricultural production has negatively affected the self-sufficiency of feed protein as 

well as contributed to the degradation of ecosystems in the EU Member States.  

Thus, the EU faces a challenge to increase the production of domestic protein crops in order to 

lower its economic dependence on imports of soybeans and the fluctuation of global prices on food. 

To solve the problem of self-sufficiency of protein in the EU, encompassing all the agro-climatic zones 

typical of European agriculture and all-level supply chains – local, regional, national and EU level –, 

increasing the output of soybeans and other protein crops, including legumes (faba beans, peas, 

lupine, soybeans etc.) and papilionaceous crops (alfalfa), as well as recognising sunflower and 

rapeseed meal as an important component of feed have been set as a strategic goal.  

The EU Common Agricultural Policy (CAP) focuses on sustainable agricultural development. To 

achieve this goal, according to Davis et al. (2012), it is required to promote the diversification of 

crops. Zander et al. (2016) point out that the inclusion of legumes in crop rotation increases the 

economic efficiency of grain production, lowering the cost of agricultural chemicals by 20-25 % if the 

grains are grown as the aftercrop (Zander et al., 2016).  Watson and Stoddard (2017) stress that 

the regional (domestic) production of legumes reduces greenhouse gas (GHG) emissions, increases 

the diversity of crops in crop production systems, contribute to biodiversity, enhance soil fertility and 

supply the livestock industry with protein sources of domestic origin (Watson and Stoddard, 2017). 

Crotty et al. (2018) point out that legume forages are fundamental in the development of sustainable 

livestock systems, building soil fertility and providing local protein for ruminant livestock (Crotty 

et al., 2018).  

Livestock farming have built up experience in using legumes - in diets for pigs and poultry dried 

seeds (pulses) as a component of feed concentrate, in diets for ruminants in the form of both legume 

forage and pulses. However, a large role in the supply of feed protein is played particularly by legume 

seeds (pulses) and crops used mainly for oil extraction (e.g. soybean, rapeseed). The United Nations 

Food and Agriculture Organization (FAO) recognizes 11 types of pulses grown worldwide. Pulses are 

a type of leguminous crop that are harvested solely for the dry seed. Pulses do not include other 

feeds in the legume family, such as crops used mainly for oil extraction (e.g. soybean and 

groundnuts) and leguminous crops that are used exclusively for sowing purposes (e.g. seeds of clover 

and alfalfa). Historically, the use of pulses in animal feeds has been limited due to the presence of 



Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 52 
Jelgava, LLU ESAF, 9-10 May 2019, pp. 388-395 

DOI: 10.22616/ESRD.2019.146 

 390 
 

antinutritional factors (Sherasia, Garg and Bhanderi, 2017), yet, recent advances in plant breeding 

have helped to reduce the presence of the factors. When pulses were introduced as a protein feedstuff 

in diets for animals, new varieties were created, which had with low-tannin, low vicine-convicine and 

low-trypsin inhibitor contents. Smith et al. (2013) indicates that pulses have been suggested as an 

alternative protein source to soybean for livestock in Europe (Smith et al., 2013). Therefore, it is 

required to identify the situation in the production of protein feed crops in the EU and the prospects 

for this industry along with conventional protein crops used in livestock production.  

The research aim is to examine the key characteristics of production of feed legumes in Latvia. 

To achieve the aim, the following specific research tasks are defined: 1) to analyse legume 

production performance indictors in Latvia; 2) to examine the characteristics of production of protein 

feed crops in the EU Member States. The research examined the kinds of protein feed crops and the 

output of the crops in the EU. It also focused on the area under protein crops, including legumes, as 

well as the yields and the protein yields of pulses in Latvia. 

Methodology and data. Analysis, synthesis, logical and construction, induction and deduction 

were employed to execute the research tasks. Scientific literature review was used as well. 

Research results and discussion 

1. Areas and yields of pulses and protein crops  

At the EU level, political discussions have focused on the production of protein of plant origin and 

the agricultural and food industries, issues related to domestic inputs, particularly the use of domestic 

protein crops as feed as well as the sustainable preservation of soil fertility, with a special focus on 

growing papilionaceous crops and legumes. As the EU CAP 2014-2020 prescribed that each Member 

State has to allocate 2 % of its support payments for growing protein crops, interest in the production 

of protein crops, incl. legumes, increased, and the area under protein crops significantly expanded. 

In 2017 compared with the period before the CAP reform (2012), the area under soybeans in the EU 

doubled and reached almost a million hectares; besides, the area under legumes also increased 

(EUROSTAT, 2018). In the neighbouring countries – Lithuania and Estonia – the areas under legumes 

and protein crops increased 6-fold in the same period and reached 236.2 and 65.5 thousand ha, 

respectively (Figure 1). In this period in Latvia, the area under protein crops increased as well. 

Source: (EUROSTAT, 2018) Source: (RSS, 2019) 

Fig. 1. Areas under legumes and protein 
crops (for the production of grain, 

including seed and mixtures of cereals 
and pulses), 1000 ha 

Fig. 2. Areas cropped with legumes in 
Latvia in 2012-2018, 1000 ha 

In the period 2012-2017, the total area under faba beans rose about 13.7 times (from 2.9 

thousand ha to 42.2 thousand ha). The two main kinds of legumes grown in Latvia are peas and faba 

beans (Figure 2), some legume species such as lupine, vetch and soybeans are cultivated in Latvia 
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rarely or not at all. The area under peas increased 10 times (from 1.3 thousand ha to 14.2 thousand 

ha); the area sown with less known feed legumes – lupines – rose about 5 times (from 80 ha to 480 

ha) (RSS, 2019). Such a fast increase in the area under legumes was promoted by the EU’s policy 

on the protection and improvement of biodiversity on farms (Regulation (EU) No. 1307/2013), yet it 

is not enough to reduce the deficit of feed protein.  

Table 1 

Yields of pulses and the crude protein content thereof in Latvia in 2015-2017 

Feed 
materia
l/ 
Year 

Average yield,  
t ha-1 

Total yield,  
1000 t  

Protein 
content,  
kg t-1 

Protein yield,  
t ha-1 

Total protein yield, 
t 

2015 2016 2017 2015 2016 2017 min max 2015 2016 2017 2015 2016 2017 

Pea 3 2.6 2.1 11.8 23.1 29.5 198 230 0.65 0.56 0.45 2537 4967 6343 

Faba 
bean 

3.4 3.2 3.3 86.8 100.3 140.7 224 333 0.73 0.97 1.00 26344 30441 42702 

Lupin 1.1 1.4 0.4 0.2 0.30 0.20 300 430 0.24 0.51 0.13 73 110 73 

Soy* 0.68 1.61 1.21 0.07 0.07 0.26 288 337 0.21 0.50 0.38 21 21 83 
* Area under soybeans in 2015 – 98 ha; 2016 - 42 ha; 2017 - 219 ha, average yields, depending on variety, are in the range of 
0.28-2.04 t ha 
Source: authors´ calculations based on the CSB, 2019  

In Latvia, faba beans and peas are the most significant legumes grown for seeds. Of the total 

area cropped with legumes, 96-98 % was regularly harvested. An exception was the year 2017 when 

only 68 % of the area under peas and 89 % of the area under faba beans were harvested (CSB, 

2019), which could be explained by rainfalls and floods that hindered harvesting the crops. In 2015-

2017 in Latvia, the average yields for faba beans was 2.6-2.1 t ha-1 and 3.2-3.1 t ha-1 for feed peas 

(Table 1). 

The yields of pulses are determined by a number of factors: species, variety, climatic conditions 

as well as soil management quality. As regards legumes, some research studies state that the 

diversity of legume species and varieties is determined by the possibilities to grow them in vast 

climatic regions (Zander et al., 2016). Zimmer et al. (2016) explain the low proportion of the soybean 

area in the total area under protein crops in the EU by unfavourable climatic conditions for this crop 

in most of Europe (Zimmer et al., 2016). The data on the yields and crude protein contents of 

legumes grown in Latvia shown in Table 1 reveal that the highest protein yield per ha was produced 

by faba beans – in the range of 730 -1000 kg/ha and peas – 450-650 kg/ha. Experience in growing 

soybeans is small in Latvia, which is proved by the data, as the protein yield of soybeans was only 

210-500 kg/ha. 

According to the authors’ calculations, the area under both faba beans and peas declared for Rural 

Support Service (RSS) support payments in 2017 can produce about 48 thousand tonnes of crude 

protein for feed, which is only a small share of the necessary annual amount of crude protein for 

livestock farming. For example, approximately 120 thousand tonnes of crude protein were necessary 

for dairy cows (producing 1 kg of milk requires 100-140 g of crude protein) to produce the quantity 

of milk, as stated in the Report on Latvia’s Agricultural and Rural Development 2017 (1000 thousand 

tonnes). It should be emphasized that an increasing area cropped with pulses in Latvia can increase 

the proportion of domestically produced protein-rich feedstuffs, reduce protein feed imports and 

contribute to more efficient production. 

2. Supply of protein feed crops in the European Union 

In the EU, the consumption of feed annually increased. In the period 2015-2017, the total 

consumption of feed rose from 477 to 489 mln.t, of which 48 % were forages, 32.7 % industrial 
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compound feed, 10.8 % home-grown cereals and 8.3 % purchased feeding stuffs (FEFAC, 2018). 

The quantity of protein crops produced provided approximately 27 mln. t of crude protein needed for 

feed (DG AGRI, 2018), of which 34-35 % was used in pig production, 24-28 % in poultry, 14-18 % 

in milk and beef cattle production (Hou et al., 2016). 

To meet the demand for feed protein, the EU annually imports about 17 mln. t of crude protein, 

of which 13 mln. t comes from soybeans. An analysis of the self-sufficiency of crude protein reveals 

that a deficit is observed across almost all the categories of feedstuffs, yet the deficit considerably 

varies by kind of feed material (Table 2). 

Table 2 

Self-sufficiency for protein-rich feed materials in the EU-28 in 2016/2017 

Feed material 

EU 
production 
(mln. t) 

EU total 
feed use 
(mln.t)  

EU feed use  
of EU origin 
(mln. t)  

EU total feed 
use (mln. t 
proteins) 

EU feed use 
of EU origin 
(mln. t 

proteins) 

Self-
sufficiency 
of protein 

( %)  

Cereals 254.10 146.40 130.80 14.10 12.76 90 

Pulses 4.40 3.00 2.80 0.77 0.71 92 

Oilseeds 31.00 1.80 1.80 0.50 0.50 100 

Soybean meal 1.60 29.00 1.50 13.37 0.67 5 

Rapeseed 
meal 

10.90 13.20 10.40 4.36 3.43 79 

Sunflower 
meal 

3.90 7.70 3.60 2.43 1.02 42 

Source: DG AGRI, 2018 

In the EU, most of the sources of feed protein are represented by grain (130.8 mln. t of grain or 

14 mln. t of crude protein) with the self-sufficiency rate of 90 %, yet the rate for the second largest 

feed material – soybeans – is only 5 % (29 mln. t of soybeans or 13.37 mln. t of crude protein). It 

is known that soybeans represent a valuable component of feed mixtures, which is due to the high 

protein content (more than 40 %) and a balanced content of amiNo acids, yet the available research 

investigations indicate that also pulses contain moderately high levels of protein, and their amiNo acid 

profiles are generally comparable to that of soybean meals (Hanbury and Hughes, 2003; Nalle, 

2009). Therefore, pulses can partly replace soybean protein, yet to date their use as feed has been 

insignificant – only 3 mln. t or 2 % of the total feed protein consumed (Table 2).  

As intensification in the livestock industry increased, the output and consumption of industrial 

compound feed and protein feedstuffs rose as well. The market of industrial compound feed is 

convincingly the largest market of feed protein, yet it faces serious challenges in relation to the 

supply of inputs. To produce industrial compound feed, about a third of feed inputs are imported – 

mostly oil crop seeds and flour (incl. soybean) as well as by-products of the food and bioethanol 

industries (Table 3). 
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Table 3 

Industrial feed material consumption and imports in the EU-28, 2015-2017 

Feed 
material / 
Year 

Feed material 
consumption, 1000 t 

Proportion, % 
Feed material 
imports, 
1000 t 

Imports as % 
of 

consumption,  

2015 2016 2017 2017 2015 2016 2017 2017 

Feed cereals 75063 78049 79877 54.3 10700 12850 14600 18.3 

Co-products 
from food 
and 
bioethanol 
industry 

17221 17157 18559 12.6 3962 4056 4499 24.2 

Oilcakes 
and Meals 

42769 41616 41251 28.0 25844 24425 25358 61.5 

Pulses 2114 2259 2273 1.5 165 200 349 15.4 

Others 4962 4845 5117 3.5 2272 2414 2318 45.3 

Total 142129 143926 147077 100 42943 43945 47124 32.0 
Source: FEFAC, 2018 

As shown in Table 3, soybean flour contributes to 38 % of the total supply of protein (Table 2), 

while oil crop seeds and flour (incl. soybean) account for 28 % of the total amount of inputs needed 

in the production of industrial compound feed (Table 3); besides, most of them are imported. To 

reduce the large imports of feed protein, it is necessary to promote the domestic production of protein 

crops, as stated by the European Commission communication (COM(2018) 757 final) on the 

development of plant proteins in the European Union. In industrial compound feed, pulses make up 

only 1.5 % of the total amount of protein crops.  

According to available research studies, such pulses as faba beans and peas are highly productive 

crops and their economic role is large. Seeds of faba beans and peas are prime quality feed 

concentrate for poultry and agricultural animals (Koivunen et al., 2016; Sherasia, Garg and Bhanderi, 

2017; Harouna, Kawe and Mohammed, 2018), as they comprise 22–35 % protein (Nalle, 2009). An 

important feed quality indicator for ruminants is soluble protein that can produce the necessary 

amiNo acids in the organism one hour after the intake of feed. According to the results of tests done 

at the LLU Scientific Laboratory of Agronomic Analysis, a soluble protein content in the dry matter of 

faba beans grown in Latvia was, on average, 15.0 %, 12.5 % in peas and only 3.5 % in soybeans 

(Osmane et al., 2016). This means that protein-rich feed comprising peas and beans is better 

digested in the animal organism and can raise economic returns from feedstuffs in farming, i.e. 

higher productivity at lower or the same resource cost. According to research investigations, an 

optimum share of pulses in diets for animals of various species is estimated at 15-30 % (Nalle, 2009; 

Volpelli et al., 2012). This means that the use capacity of pulses allows considerably increasing the 

amount of pulses in diets and the self-sufficiency of protein in the European Union.  

Overall, two thirds of industrial compound feed in the EU-28 is used in poultry production (34 %) 

and pig production (32 %) and slightly more (28 %) in cattle production (incl. sheep, goats) 

(Table 4). In Latvia, industrial compound feed is mainly used in poultry production (58 %) and in 

cattle and pig production, 18 % and 19 %, respectively. In the analysis period in Latvia, the output 

of compound feed for poultry significantly rose (by 17 %), which could be explained by increases in 

the output of eggs (14 %) and poultry meat (13 %). In contrast, the output of compound feed for 

pigs decreased by 22 %, and stagnation was observed in the output of feed for cattle, with a trend 

to remain at the same level.  
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Table 4 

Industrial compound feed production in the EU-28 and Latvia in 2015-2017, 
mln.t 

 Indicators 
EU-28, mln.t 

2017/2015, % 
Latvia, mln.t 

2017/2015, % 
2015 2016 2017 2015 2016 2017 

Cattle 42500 43213 44937 5.73 57 55 64 12.28 

Pigs 50436 50310 51302 1.72 85 73 66 -22.35 

Poultry 52887 54360 54807 3.63 173 178 202 16.76 

Others 9191 8915 9086 -1.14 11 9 14 27.27 

TOTAL 155014 156798 160132 3.30 326 315 346 6.13 
Source: FEFAC, 2018 

Poultry and pig feed mainly consists of maize, wheat and soybean flour; therefore, any increase 

in the price of cereals and protein feedstuffs in the world market undoubtedly influence the production 

cost of poultry meat. In Latvia, poultry enterprises provide the necessary amount of protein in feed, 

including broiler chicken feed, by means of mainly imported crude protein-rich feedstuffs. They are: 

feed yeast, soya, sunflower meals, maize flour etc. According to an analysis of production costs, the 

cost of feed is the key component, yet, a detailed analysis of production costs indicates that the 

highest proportion of production costs relates to imported feed and its components. For this reason, 

opportunities for the use of domestically grown protein crops for feed have to be assessed in order 

to minimise the cost of diets for agricultural animals and poultry. 

Conclusions, proposals, recommendations  

 The key sources of feed protein are grain, soybean flour and rapeseed flour. In the period 2016-

2017, the consumption of protein by the livestock industry totalled 27 mln. t, of which 17 mln. 

were imported. Most of the imports were comprised of soybeans – 13 mln. t of crude protein, 

which was comparable to 25-30 mln. t of soybeans.  

 Pulses are little used as feed, making up only 2 % of the total feed protein and 1.5 % of the total 

industrial compound feed consumed. Research investigations into the use of pulses as feed 

showed that an optimum share of pulses in diets for animals of various species was estimated at 

15-30 %. This means that the use capacity of pulses could be increased at least 10-fold. 

 An increase in the area under protein crops was promoted by the EU’s policy on the protection 

and improvement of biodiversity on farms (Regulation (EU) No. 1307/2013). Overall, the area 

sown with protein crops in the EU-28 under the CAP reform increased on average 2-fold, yet the 

self-sufficiency of the crops was insufficient. In Latvia, the area under protein crops (legumes) 

increased on average 12-fold. 

 Faba beans and peas were the most significant protein feed crops produced in Latvia. The highest 

protein yield per ha was produced by faba beans – in the range of 730 -1000 kg/ha and peas – 

450-650 kg/ha. Experience in growing soybeans is small in Latvia, and the protein yield of 

soybeans was only 210-500 kg/ha. 
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Abstract. The work determines the range of variability in the price of maize in 2010-2018 using time series 

decomposition. The nominal price of maize increased from 512 PLN/ton in January 2010 to 713 PLN/ton in 

December 2018. The decomposition of the time series for maize prices indicates regular seasonal and cyclic 

fluctuations as well as irregular random fluctuations. The seasonal variability of maize prices is highly statistically 

significant. In 2018, lowest prices of maize (91.7 % of the annual average) were in October, whereas the highest 

(107.1 %) in August. Changes in prices of maize in 2010 – 2018 were characterized by a cyclicity of 2 to 4 year-

long cycles. Annually, on average, cyclic fluctuations amounted to 62 %, seasonal fluctuations 31 % and random 

7 % of the total price variability for maize. 

Key words: maize, price, variability, time series, seasonality, cyclic fluctuations. 

JEL codes: E 30, Q 11, Q 13 

Introduction 

The price variability is a key aspect of price risk for all market members: producers, processors, 

as well as consumers (Figiel et al. 2012). The price levels of agricultural raw materials are mainly 

influenced by: the biological-technical character of agricultural production, low short-term elasticity 

of supply, inter-market relations and relations to world prices (Hamulczuk and Stanko 2011). Price 

variability is inevitable, however, it is crucial to know the causes lying behind the variability, which 

may allow foreseeing or preventing sudden changes in price levels. Characteristic elements of the 

price variability in agriculture include annual seasonal fluctuations or longer, periodically repetitive 

cyclic fluctuations. Best known are pig cycles in pork production (Szymanska 2012). Despite 

numerous studies and a relatively well described mechanism, the occurrence of „pig cycles” has not 

been eliminated. 

Maize has increased economic importance in the word. In 90. of XX century it took third place 

after weat and rise (Czulowska 2017). The area of cultivation of maize plant develops the most 

dynamically from all plants in cultivation in Poland country. Maize is grown in our country mainly for 

fodder and for the spirits industry. When it comes to feed use, two basic directions can be 

distinguished: intended for grain and for silage from whole plants, which is prepared for ruminants. 

In 2014, grain maize was grown on the surface above 678 thousand hectares, of which they were 

collected 4.48 million tons, in 2017 year – respectively 1191 thousand hectares and 4.02 tons. Grain 

and livestock production are closely related (Mruklik i Jodz 2012). The chemical composition of maize 

in comparison to other cereals is characterized by the highest stability and low variability in years. 

The energy value is the highest of all cereals, this is due to the amount contained in the starch grain, 

the low fibre level and the relatively high level of fat. Maize grain compared to other cereals, is 

characterized by a relatively low concentration of protein. The amiNo acid composition of the maize 

protein is far from optimal due to the lack of lysine and tryptophan (Boczar 2018). This fact must be 

taken into account when composing doses with a high proportion of maize and replenishing both 

amiNo acids to the necessary level. Maize grain is characterized by the best availability of energy 

among all cereals. 

The aim of the paper is to present the type and the range of variability of maize prices in 2010-

2018. In case to achieve the main goal of the study following tasks were formulated: (1) 

                                                   
1 al. Mickiewicza 21, 31-120 Kraków e-mail: rrbanas@cyf-kr.edu.pl 
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characterized type of variability by calculation variability coefficient, minimal value and maximal 

value, maximal monthly change in price and the change in price indicator; (2) describe the type of 

price fluctuations using the time series analysis. 

Research material and methods 

The research material was monthly time series for prices of maize in 2010-2018. The prices came 

from the Integrated System of Agricultural Market Information (2019), whereas the level of maize 

production in Poland were obtained from the FAOSTAT Database (Faostat 2019). 

The range of price variability in a year was presented with a variability coefficient, minimal value 

and maximal value (interval), maximal monthly change in price (increase or decrease) and the 

change in price indicator (in %). The analysis of the price variability for maize was conducted with a 

price time series decomposition. A time series includes the following elements (Dittmann 2008): 

Developmental tendency – trend (T) – it shows the long-term tendency for one-way changes 

(increase or decrease) of the price. It is understood as the effect of the influence of a constant set 

of factors, 

Cyclic fluctuations (C) – they are formed as long-term, rhythmically repetitive price fluctuations 

around the developmental tendency in time intervals longer than one year, 

Seasonal fluctuations (S) – are price fluctuations of the observed variable (price) around the 

developmental tendency and repeat in a time interval not longer than one year. 

Random fluctuations – random element – (I). 

Given the mutual relation between the long-term trend (T) and cyclic fluctuations (C) formed by 

similar factors, the elements of the time series are treated in the paper as a whole trend-cycle 

element (TtCt). To describe the time series for maize prices, a multiplicative model was used in the 

form of the following formula (Stanko 2013): 

 ttttt
ISCTY =
   

where: 

Yt –price in time t, 

TtCt – long-term trend and cyclic fluctuations, 

St – seasonal fluctuations, 

It – random fluctuations. 

The Census II/X11 [Idzik 2009] method was used to determine the seasonality of indicators. The 

advantage of Census II/X11 is, among others, the ability to calculate seasonal fluctuations for each 

year separately, which allows for an analysis of possible changes in seasonality models in longer 

periods of time. In order to check the relevance of the seasonality indicators, a variance analysis was 

carried out for indicator values in particular months using the F test. 

The influence of particular components of the time series, such as: seasonality (S), random 

fluctuation (I) and developmental tendency (TC) on the general variability of maize prices was 

determined in relation to the duration of changes. To this end, the share of variances for particular 

components of the series in the total price variance was analyzed. The calculations were carried out 

with a forecasting and time series analysis packet included in the computer program Statistica 9.0 

(Kot et al. 2011). 
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Results  

Production of maize in Poland in last three decades increased twenty times from the level of 204 

thousand tonnes in 1988 to 4022 thousand tonnes in 2017 year (Fig. 1). The most intensive increase 

(187 thousand tonnes yearly) took place from 2000 year. 

 
Source: author’s calculations based on Faostat Database 2019 

Fig.  1. Production of maize in Poland in years 1998-2017 

Price of maize undergo significant fluctuations. Over last nine years, the nominal price of maize 

increased from 512 PLN/ton in January 2010 to 713 PLN/ton in December 2018 (Fig.  2).  

 
Source: author’s calculations based on Integrated System of Agricultural Market Information, 2019 

Fig.  2. Level of nominal prices of maize in 2010-2018 

The biggest monthly increase (14.1 %) took place in 2010, in which the price rose from 665  

PLN/ton in August to 759 PLN/ton in September. The biggest monthly drop (-32.5 %), however, took 

place in 2011, in which the price decreased from 904 PLN/ton in September to 610 PLN/ton in October 

(Tab. 1). 

In 2010-2014 the price variability coefficient in a year was ranging between 11.6 and 16.5 %, 

(except year 2012 7.3 %) whereas from 2015 prices in a year were subjected to lower fluctuations, 

and the variability coefficient was about 7 %. 
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Table 1 

Variability of maize prices in 2010-2018 

Year 

Average min max 
max/ 
min 

Variability 
coefficient 

 % 

Max monthly % Index of change 

PLN kg−1 
decreas

e  
increas

e  
yearly 

January 
2010=1 

2010 609 499 762 1.5 16.5 -7.4 14.1 1.5 1.5 

2011 865 610 1028 17 15.7 -32.5 9.2 0.9 1.4 

2012 855 752 928 1.2 7.3 -8.4 10.0 1.2 1.8 

2013 813 646 927 1.4 13.0 -17.7 1.7 0.7 1.3 

2014 675 552 795 1.4 11.6 -23.8 6.9 0.8 1.1 

2015 618 570 688 1.2 7.0 -3.3 8.5 1.2 1.3 

2016 652 565 720 1.3 7.5 -9.6 5.0 0.9 1.2 

2017 670 607 738 1.2 7.0 -15.3 4.9 0.9 1.2 

2018 686 618 744 1.2 6.1 -3.2 5.7 1.2 1.4 
Source: author’s calculations based on Integrated System of Agricultural Market Information, 2016 

The decomposition of the time series for maize prices indicates regular seasonal and cyclic 

fluctuations as well as irregular random fluctuations. The steady seasonality test results proved that 

the seasonal variability of maize prices is highly statistically significant  (p<0.0001, statistics value 

F=27.68). In the analyzed period there was a slightly change in the model seasonality and a decrease 

in the amplitude of seasonal fluctuations. In 2010 maize was cheapest (88.7 %) in November and in 

following months price gradually increased reached the peak (107.5 %) in September  (Fig.  3, 4). 

The amplitude of seasonal fluctuations amounted to 18.8 %. 

 
Source: author’s calculations based on Integrated System of Agricultural Market Information, 2019 

Fig.  3. Seasonal fluctuations of maize prices in 2010-2018 

In the following years, there was a slightly decrease in the fluctuation amplitude. In 2018, lowest 

prices of maize (91.7 % of the annual average) were in October, whereas the highest (107.1 %) in 

August. The share of seasonal fluctuations in a monthly horizon amounted to 46 % of the total price 

variability, in two-month horizon it was 49 %, and the share dropped under 30 % in a horizon longer 

than half a year (Tab. 2).  
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Source: author’s calculations based on Integrated System of Agricultural Market Information, 2019 

Fig.  4. Changes in the price seasonality model of maize in 2010-2018 

Table 2 

Share of seasonal, cyclic and irregular changes in the total price variability of 
maize in 2010-2018 

Horizon of changes 

(months) 

Changes % 

irregular cyclic seasonal 

1 27 27 46 

2 14 37 49 

3 7 45 48 

4 5 52 43 

5 3 58 38 

6 3 63 34 

7 3 69 28 

9 2 80 18 

11 2 94 4 

12 3 97 0 

Average 7 62 31 
Source: author’s calculations based on Integrated System of Agricultural Market Information, 2016 

Changes in prices of maize in 2010 – 2018 were characterized by a cyclicity of 2 to 4 year-long 

cycles (Fig.  5). Bottom turning-points occurred in: April 2010, December 2011, May 2015, October 

2016 and January 2018. Top turning-points (peaks) occurred in: May 20011, October 2012, 

December 2015 and July 2017. The value of MCD = 5.04 indicates that after five months of one-way 

changes a new cycle occurs. Cyclic fluctuations in a month horizon of changes amounted to 27 % 

and in a 4 month period their share constituted more than half (52 %) of the total variability (tab.3). 

Irregular fluctuations in a month horizon of changes amounted to 27 % of the total variability, 

whereas in a four month horizon their share was 5 %. Annually, on average, cyclic fluctuations 

amounted to 62 %, seasonal fluctuations 31 % and random 7 % of the total price variability for 

maize. 
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Source: author’s calculations based on Integrated System of Agricultural Market Information, 2019 

Fig.  5. Results of the decomposition of the time series for maize prices 

Discussion and conclusions  

Price variability is characteristic of the free market, functioning based on the rule of balance 

between supply and demand (Figiel et al. 2012). Significant price fluctuations frequent in agriculture 

are rooted in a relatively poorly flexible in price demand influenced by slow changes and practically 

fixed supply in short-term, often influenced by quite rapid changes. Figiel (2002) points out that the 

range of price fluctuations  depends greatly on the price efficiency of a given market, expressed as 

the ability to set a price quickly, objectively reflecting the demand-and-supply situation both at the 

present moment and in future determined for the given market. 

The work determines the range of variability in the price of maize in 2010-2018 using time series 

decomposition. The nominal price of maize increased from 512 PLN/ton in January 2010 to 713 

PLN/ton in December 2018. The decomposition of the time series for maize prices indicates regular 

seasonal and cyclic fluctuations as well as irregular random fluctuations. The seasonal variability of 

maize prices is highly statistically significant. In 2018, lowest prices of maize (91.7 % of the annual 

average) were in October, whereas the highest (107.1 %) in August. Changes in prices of maize in 

2010 – 2018 were characterized by a cyclicity of 2 to 4 year-long cycles. Annually, on average, cyclic 

fluctuations amounted to 62 %, seasonal fluctuations 31 % and random 7 % of the total price 

variability for maize. 
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BIOLOGICAL PROGRESS AND THE USE OF NITROGEN BY CEREAL VARIETIES 
148 

Ludwik Wicki1 
Warsaw University of Life Sciences – SGGW, Faculty of Economic Sciences, Poland 

Abstract. Nowadays, the need for sustainable development of agriculture is emphasized. The sector must not 

only supply enough food world population and provide income for farmers, but also reduce its impact on the 

environment. The possibility of achieving these two objectives together may result from the introduction of 

biological innovations in the form of new crop varieties, which use nutrients more efficiently or are better adapted 

to the production conditions. The aim of the work is to determine the changes in the level of nitrogen utilization 

from mineral fertilizers by winter wheat and rye varieties introduced for cultivation in Poland in 1998–2014. The 

results of varietal experiments carried out by RCCT were used in the research. The changes in the productivity 

level of nitrogen fertilization were determined for the tested varieties. It was found that newer varieties of winter 

wheat and rye were characterized by higher grain production per 1 kg of nitrogen in mineral fertilizers. Varieties 

from 2012–2014, compared to those from 1998–2000, were characterized by higher productivity by 4 kg of grain 

/ 1 kg of N and 10 kg of grain / 1 kg of N, respectively for winter wheat and rye. This could significantly contribute 

to the reduction of emissions from agricultural production, since the estimated reduction in the use of nitrogen 

fertilizers in cereal production was over 5 % for the volume of production from 2017. It was found that introducing 

new varieties that use nitrogen fertilization more efficiently can be an important factor leading to reducing 

emissions from agriculture and to increasing agricultural production without increasing pressure on the natural 

environment. 

Key words: biological innovations, external effects, bioeconomy, nitrogen emission, nitrogen productivity. 

JEL code: Q01, Q16, Q55. 

Introduction 

Economy, including agriculture, is changing constantly. For many years, innovations introduced 

in various spheres of agricultural activity have led to a constant increase in productiveness of the 

production factors engaged (Wicki, 2018a). Innovations involve the production technologies applied, 

machines, fertilizers, plant protection agents, as well as plants and animals. In plant production, 

biological progress is ensured by cultivation and selection for agricultural production of plant varieties 

that are constantly being improved. Over the long-term perspective, in developed countries, about 

50 % of increase in cereal yield has been achieved thanks to plant cultivation and new varieties 

(Duvick, 2005; Thirtle, 1995). In Poland, in years 2006–2017, introduction of innovations consisting 

of new varieties explained 20 to 60 % of increase in cereal yield, depending on the species (Wicki, 

2017a; 2018b). In new varieties, various features are developed, including those associated with 

better use of nitrogen and its contribution to yield. On the average, agricultural plants use only 33 % 

of available nitrogen (Raun and Johnson, 1999). Modern varieties e.g. of wheat, although not always 

characterized by better nitrogen utilization, are usually more capable of using its high doses, which 

results in high yield, including under conditions of low-intensity and organic farming (Guarda, 

Padovan and Delogu, 2004). The genes of these plants are adapted to better use of nitrogen (Van 

Sanford and MacKown, 1986; Ortiz-Monasterio at al. 1997; Le Gouis at al., 2000). Traditional varieties, 

adapted to low nitrogen content in the soil, can be used in extensive farming and constitute a valuable 

source of genes in plant cultivation (Dawson, Huggins and Jones, 2008). 

Increase in agricultural production is necessary due to the growing demand for food and limited 

land resources (Hitz, Clark and Van Sanford, 2017), which calls for use of high-yielding varieties 

(Stevenson at al., 2013) and engagement of high expenditures. This generates higher production 

costs and increases the risk of environmental pollution (Guarda, Padovan and Delogu, 2004).  

                                                   
1 corresponding author: e-mail: ludwik_wicki@sggw.pl; dr habil., WULS professor, ORCID: 0000-0002-7602-8902 
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At present, an important objective is to achieve a higher level of utilization of nitrogen from 

mineral and organic fertilizers, translating to higher yield per unit of fertilizer. To produce 1 ton of 

nitrogen fertilizer, about 870 cubic meters of natural gas is used. There is also energy used in 

transport and in the fertilization process, as well as fuel and labour expenditures. In order to limit 

the costs of fertilizing and reduce the potential negative environmental impact, it is necessary to 

search for new solutions. These include precision farming, plant breeding oriented at varieties, which 

make better use of nitrogen and are characterized by a positive response to more intensive 

fertilization (Dawson, Huggins and Jones, 2008). This may contribute to reduction of plant demand 

for nitrogen while maintaining a constant yield of grain and protein, which, however, does not relate 

directly to the impact of excessive nitrogen fertilization on the environment. Moreover, it has been 

estimated that expenditures for fertilizers amount even to 50 % of cost of cereal production (Klikocka 

at al., 2011), and nitrogen balance in agriculture depends mainly on fertilization level (Jankowiak at 

al., 2010; Tkaczyk at al., 2018). Higher plant yield, on the other hand, is also associated with greater 

sequestration of atmospheric carbon by plants, and thus total greenhouse gas emission may grow at 

a slower pace than production (Faber and Jarosz, 2018). According to Kopinski (2018), in Poland, in 

years 2002-2016, GHG emission from agriculture was reduced despite increase in production. Factors 

that contributed to this were increase in utilization of modern plant varieties and their yield potential 

(Wicki, 2016; 2017b), and application of proper production techniques in farming. 

The aim of improving effectiveness of use of fertilizers has some environmental aspects as well. 

At present, the level and causes of greenhouse gas emission from agricultural production is being 

analysed thoroughly, indicating the need to reduce emission (Lenerts at al., 2017; Naglis-Liepa at 

al. 2018). Some of the postulated actions would have to result in limiting of production and a 

disadvantageous change in land use structure. Achievement of environmental objectives in 

agriculture is usually accompanied by limiting of production objectives (Czyzewski and Staniszewski, 

2018; Kraciuk, 2018), and from the perspective of sustainable development, it is necessary to search 

for solutions that would make it possible to generate environmental public goods by farming without 

limiting production (Danilowska, 2015; Golebiewska and Pajewski 2018; Malazewska, 2015). Another 

benefit of varieties improvement is the possibility of choosing better plants in terms of their 

adaptation to soil and climatic conditions, which reduces the production and economic risk in 

agriculture (Wicka, 2018). 

Possibilities of achieving higher production thanks to more effective use of fertilizers are thus due 

to achievements in plant cultivation and application of proper farming techniques (Gastal at al., 

2015). As a result, it is possible to achieve the objectives in productivity, economy and environment 

protection. Thus, these activities are aimed at sustainable development of farming. 

Aim and methods 

The objective of this study is to determine the changes in level of utilization of nitrogen from 

mineral fertilizers by winter wheat and rye varieties introduced to production in Poland in years 1998-

2014.  

The following research tasks were completed: 1) gross productivity of nitrogen fertilization was 

determined for winter wheat and rye varieties introduced in individual years of the examined period; 

2) the trend in gross productivity of nitrogen fertilization depending on variety age was specified. 

The source of data was information published annually by the Research Centre for Cultivar Testing 

(RCCT) on yields of individual varieties under conditions of a field experiment. The analysis period 

encompassed years 2005-2017, and the comparison involved those varieties, which were tested for 
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at least two years. In total, the comparison included 40 varieties of rye and 101 varieties of winter 

wheat. Information was gathered on yield and fertilization level for each variety in each of the years 

analysed. For each variety and year, grain yield (Y) was determined per 1 kg of nitrogen in mineral 

fertilizer (N). Then, for each year analysed, average nitrogen utilization effectiveness was determined 

(Y/N) for varieties introduced in farming in a given year. Finally, dependence between year of 

introduction of variety to production and the nitrogen utilization effectiveness was determined using 

the linear regression function, estimated on the basis of the ordinary least squares method (OLSM). 

Research results and discussion 

In field experiments conducted in Poland, the yields of different cereal varieties amount to 70-

100 dt per hectare. Yield fluctuations are recorded depending on the weather, e.g. draught or severe 

winter conditions with very low temperatures. Figure 1 presents the level of yield of winter wheat 

and rye in field experiments in years 2005-2017. Fertilization intensity and production technology in 

the experiments did not change substantially in the period analysed. Nitrogen fertilization in 

individual years amounted to 80 to 90 kg N/ha for rye and 104 to 114 kg N/ha for wheat 
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Source: author’s drawing based on data of RCCT (COBORU, 2005-2017) 

Fig. 1. Cereals yield in field trials in variety testing system (2005-2017) 

Figure 2 presents changes in the nitrogen utilization effectiveness indicator, expressed in 

kilograms of cereal per kilogram of nitrogen from mineral fertilizer. It should be kept in mind that 

this analysis does not take into account availability of nitrogen from other sources than mineral 

fertilizers. 
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Source: author’s calculations based on data of RCCT (COBORU, 2005-2017) 

Fig. 2. Nitrogen productivity ratio for varieties depending on the year of releasing of the 
variety for production (varieties released in 1998-2014) for winter wheat and rye varieties 

(nitrogen productivity is averaged for years of testing) 
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Results presented in Figure 2 show positive relationship between production of grain from 1 kg of 

nitrogen in mineral fertilizers and time of release of varieties. This relationship is closer for rye and 

weaker for winter wheat. The level of explained variability of nitrogen utilization effectiveness 

indicator by year of release of varieties equals about 60 % for rye and almost 40 % for winter wheat. 

Our findings indicate that introduction of new varieties causes growth of productivity of nitrogen 

fertilization. 

For wheat varieties introduced in production in years 1998–2000, average nitrogen productivity 

amounted to 74 kg of grain per 1 kg of nitrogen. Varieties introduced in the subsequent years 

featured increasing productivity, wherein average productivity of nitrogen for varieties registered in 

years 2012–2014 was higher by 4.4 kg of grain per 1 kg N in comparison with varieties registered in 

years 1998–2000. 

For rye, gross productivity of nitrogen fertilization was higher than for wheat, mainly due to 

introduction of high-yield hybrid varieties (F1). For rye varieties registered in years 1998-2000, 

average gross productivity of nitrogen fertilization amounted to about 80 kg of grain per 1 kg N. 

Varieties introduced in years 2000-2005 did not feature a substantially higher nitrogen utilization 

effectiveness. Only varieties registered since 2007, including hybrid varieties, are characterized by 

higher productivity. On the average, nitrogen utilization ratio for rye varieties registered in years 

2012-2014 is higher by 14 kg of grain / 1 kg N in comparison with those registered in years 1998-

2000. Like in the case of wheat, we can only refer here to an average tendency, as varieties 

introduced in the subsequent years did not always feature a higher value of the examined trait in 

comparison with the older ones. On the average, as the variety age reduced by one year, the nitrogen 

utilization ratio increased by 1 kg of grain / 1 kg N. 

For rye, varieties can be divided into two groups: traditional and hybrid varieties. The first hybrid 

varieties of rye were introduced in Poland in years 2001-2003, and the subsequent - in years 2007-

2014. Productivity ratio for nitrogen from mineral fertilizers for varieties from years 2001-2003 

averaged 89 kg of grain /1 kg N, and for newer varieties, introduced in years 2012-2014, as much 

as 97 kg of grain/1 kg N. It should be kept in mind, however, that these varieties are not appropriate 

for low intensity production. 

Traditional rye varieties were introduced throughout the entire period of analysis. Nitrogen 

fertilization productivity ratio increased for these varieties at the pace of 0.38 kg with decrease 

variety age by one year, taking into account the variety registration years. On the average, 

productivity of nitrogen from mineral fertilizers increased for population rye varieties introduced in 

years 1998-2014 from 79 to 84 kg of grain /1 kg N. This is half less than for all rye varieties together, 

which means that progress in terms of the cultivars being examined was mainly due to introduction 

of hybrid varieties. 

On the basis of the recorded changes in utilization of nitrogen from mineral fertilizers by cereals, 

hypothetical reduction in nitrogen fertilizers in Poland was determined due to application of varieties 

introduced in years 2012-2014 instead of those registered in years 1998-2000. The reference level 

was the average area and level of production of cereals from years 2015-2017. For rye, it was 

assumed that in the first period, only traditional varieties were used, which in the latter period 

occupied 95 % of total cultivation area. This is a simplified calculation, as it does not take into account 

the response of each individual variety to changes in nitrogen fertilization level and the variety 

structure in field production. Thus, it was assumed that differences between the older and newer 
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varieties would be the same in production as in experiments. The calculation results have been 

presented in Table 1. 

Table 1 

Estimated reduction of nitrogen consumption from mineral fertilizers as a 
result of the introduction of new varieties on example of production volume in 

years 2015-2017 

Item 

Area of 
production in 
‘000 ha 

Production 
in ‘000 ton 

Amount of nitrogen use in ‘000 ton Change in 
nitrogen 
use in kg 
per 1 ha 

for ‘older’ 
varieties 

for ‘newer’ 
varieties 

differenc
e 

Winter 
wheat 

1975 9607 129.8 123.2 -6.6 -3,4 

Rye 787 2295 28.9 27.2 -1.7 -2.3 

Total 2762 11902 158.1 147.4 -8.3 -3.1 
Source: author’s calculations 

The estimated influence of introduction of new varieties in production on the level of reduction of 

use of nitrogen in mineral fertilizers was determined to be 8.3 thousand tons per year. This indicates 

that progress achieved for new varieties in years 1998-2014 with regard to utilization of nitrogen 

from mineral fertilizers made it possible to reduce fertilizer use by 5.3 %. This means it is possible 

to achieve higher yields without increasing fertilizer use, but also to reduce the fertilization level 

without reducing production. This may reduce the pressure of agriculture on the natural environment 

despite increase in production. The above has been confirmed by conclusion of Kopinski (2018) 

concerning lower emission from farming per unit of production. 

Conclusions 

Agricultural production, although necessary to feed the human population, exerts substantial 

impact on the environment as  any other human activity. Progress in agriculture may contribute to 

mitigation of negative external impact, including reduction in pressure on the natural environment 

due to emission of nitrogen from agricultural sources and emission of greenhouse gases. Biological 

progress in form of new plant varieties is one of the options for achievement of this objective. The 

following conclusions have been made in the study. 

 Cereal varieties introduced in Poland in the subsequent years of period 1998-2014 were 

characterized by increase in ratio of productivity of nitrogen use from mineral fertilizers. 

 The productivity of nitrogen from mineral fertilizers for varieties registered in 2012-2014 was 78 

kg of grain per 1 kg of nitrogen for winter wheat and 84 kg of grain per 1 kg of nitrogen for rye 

varieties. 

 Throughout the examined period, average nitrogen productivity increased by 0.27 kg of grain /1 

kg N with variety age decrease by 1 year for winter wheat and even as much as 1 kg of grain /1 

kg N for rye. In the case of rye, hybrid varieties were characterized by a higher nitrogen utilization 

ratio in comparison with population varieties, but in both groups, an increase in the ratio was 

recorded for newer varieties. 

 As a result of replacement of varieties of winter wheat and rye from years 1998-200 with varieties 

introduced to production in years 2012-2014, it would be possible to reduce nitrogen use in 

mineral fertilizers by 5.3 % while maintaining cereal production at a constant level. 

 Introduction of biological progress in agricultural production is a substitute of use of inputs from 

non-renewable resources and contributes to reduction in emission of pollutants from agriculture 
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to the natural environment – both air and water, constituting an important aspect of sustainable 

development of agriculture. 
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