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Abstract. The value added created in the agriculture of Latvia and other Baltic countries is still not sufficient for 

the adequate remuneration of the production factors and further farm development. At the same time, there have 

been studies, which conclude that the increase in the productivity and the resource utilization efficiency in 

agriculture can be achieved by technological progress and development of technological capital; and after 

joining the EU, substantial financial funds were made available to the farm modernization in the Baltic countries. 

Therefore, the paper seeks to analyse how the development of technological capital has changed the 

concentration of fixed assets and value added among the farms of different size in the agriculture of the Baltic 

countries. The concept of the Lorenz curve has been applied in the study, using DG Agri FADN data of 2004-

2013, which corresponds to the previous EU programming periods. The use of the Lorenz curve in the economic 

analysis of agriculture is a rather innovative approach applied in the paper. The results show that a significant 

amount of investment has been made in the agriculture of the Baltic countries, along with the increase in the 

agricultural value added created. Although the concentration level of fixed assets and value added differs among 

the Baltic countries; there is a similar concentration tendency – increase of the role of the large farms and their 

share both in the management of fixed assets and in the generation of value added. 
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Introduction 

Small and medium-sized farms dominate in the farm structure in the Baltic countries, and their 

ability to create the value added is often not sufficient for the adequate remuneration of the production 

factors and further farm development. This is a threat both to the future survival of smaller farms and 

to the overall competitiveness of the agricultural sector of the Baltic countries. According to the 

farmers, the most significant barriers for development and reasons for low production efficiency are 

lack of the required production assets and difficulties in attracting funding for long-term investments 

in Latvia [1]. While analysing the development of agriculture in Lithuania and Estonia, researchers 

point out that small and medium-sized farms do not possess sufficient opportunities for investment in 

farm modernization and implementation of new technologies [2; 3].  

In a number of unconnected studies the authors point out that in agriculture the increase in output 

and the efficiency of use of production resources is achieved by means of technological progress, i.e. 

by using machinery and modernising the production process, by using more productive varieties, by 

introducing organisational changes in the farm management [4-6]; likewise, investments in R&D are 

an important factor [7; 8]. The potential of fixed assets is also an element of the competitiveness of 

agricultural holdings. Fixed assets constitute the material and technical foundation of production 

capacity and the volume of production and economic results largely depend on utilization of this 

capacity [9]. According to Michael Porter, technological innovations have a direct effect on cutting the 

costs and differentiation of products, thereby leading to enhanced competitive advantages of an 

enterprise [10]. It is relatively recently, when analysing the aspects of competitiveness of the business 

and innovative development, the term and concept of technological capital has been evolved in 

research papers [11; 10]. It states that technological capital should be perceived as a combination of 

two components: the tangible component, which are the material assets at an enterprise’s disposal and 

are used in production, and the intangible component, which comprises the engineering decisions at 

the disposal of the enterprise that are directly engaged in production and management; and it describes 

the innovative and productive development capability of a business [10]. 

Recent studies dealing with rural development issues in Europe no longer deny the existence of 

small and medium-sized farms: quite on the contrary – it is defined as of a critical prerequisite for a 

balanced development of rural area and sustainable agriculture [2; 12; 13]. As larger farms tend to 

employ less labour per unit of standard output, the liveliness of rural areas depends on the survival of a 

certain number of small and medium-sized farms [13]. Thereby, the raising of production efficiency of 
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these farms remains to be a topical subject in research projects. Small and medium farms should 

improve their viability to ensure balanced development of rural area and sustainable agriculture. 

Since joining the European Union (EU), agriculture and rural development support policies have 

undergone substantial changes in Latvia and in the other Baltic countries. Since 2004, support to long-

term investments in fixed assets has been made available to farmers towards modernisation of 

agricultural farms and increasing the production efficiency as well as enhancing the overall 

competitiveness of the agricultural sector. The problem of production efficiency in agriculture of the 

Baltics in the context of investments in fixed assets is explored in scientific literature since then. In 

many cases the studies have been focusing on the changes in the level of fixed assets, which is the 

result of the investments supported by EU funds, and changes in the level of production efficiency 

caused by this [14; 15]. 

The concept of the technological capital has not been a subject of the research in the field of 

agriculture of Latvia so far. In this context, the assessment of the development and distribution of 

technological capital in agriculture of Latvia compared to the other Baltic countries was set as an 

objective of this research.  

In this study, the authors assume that technological capital is characterized by fixed assets and net 

investments, as well the authors believe that its constituent element is also value added – as a potential 

for financing further investments and development of farms, and also as an aim/result of making 

investment and developing of fixed assets.  

In line with the objective of the study, firstly, the analysis dealt with the investments made by 

farms towards the development of fixed assets and the dynamics of value added formation in the 

agricultural sectors of the Baltic countries between 2004 and 2013. Next, by applying the Lorenz 

curve concept, the concentration trends of fixed assets and value added were analysed across the sector 

in farms of different sizes to evaluate the distribution of technological capital. This paper introduces a 

new approach to the analyses of development of agriculture and adopts the Lorenz curve concept to 

agricultural economics usually used in income economics. 

Materials and methods 

The principal materials used for the theoretical study are different sources of literature, e.g., 

scholars’ articles, research papers and the reports of foreign and Latvian researchers, and institutions. 

Also, DG Agri Farm Accountancy Data Network (FADN) data covering the period 2004-2013, which 

corresponds to the previous EU budget and programming periods (2004-2006; 2007-2013), have been 

used as the main data source for the calculations of the study [16].  

The appropriate qualitative and quantitative research methods have been used in the process of the 

study: monographic; content analysis and synthesis, data grouping, logical and abstract constructive 

etc. 

The FADN data which are given in the database as farm average are generalized for the study 

(considering the number of the farms represented) to represent all agricultural farms covered by the 

FADN system. Considering the aims of the study, the authors of this paper analyse such indicators as 

net investment, fixed assets and value added. The indicator of net investment and fixed assets are 

directly retrieved from the FADN standard results (variable codes SE521 and SE441, respectively), 

but value added has been calculated as the difference between the total output and total intermediate 

consumption (i.e., SE131 – SE275); to consider the effect of the support, the value added with the 

balance of current subsidies and taxes (SE131 – SE275 + SE600) is also analysed in addition. To 

obtain the cumulative effect of the changes in net investment, the value of fixed assets of 2004 as the 

base level, corrected with the annual values of net investment has been used (SE441(2004) + 

∑SE521(2005, 2006, …, 2013)).  

The Lorenz Curve is a well-established economic tool, which is typically used to describe an 

inequality in the distribution of wealth and income in society. This graphical distribution of wealth, 

devised by Max Lorenz in 1906, shows the proportion of income earned by any given percentage of 

the population. The diagonal line shows perfectly equal income distribution; the further the actual 

distribution line from the diagonal line, the more unequal the size of distribution of income [17]. The 

paper adopts the Lorenz curve concept in the analysis to give a graphical representation of the 
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distribution of the analysed objects (i.e, fixed assets and value added of agricultural farms of different 

size), as well as to analyse their concentration tendencies. The use of the Lorenz curve in the economic 

analysis of agriculture is a rather innovative approach applied in this paper. For Latvia, the distribution 

of fixed assets and value added is analysed for 2013 in comparison with 2004. For other Baltic 

countries, due to the lack of comparable data (there are no data available by farm economic sizes for 

the year 2004) only the distribution of 2013 is presented, still, the overall development tendencies are 

described only within the respective country analysis, based on the earliest available data for 2006 in 

Lithuania and 2008 in Estonia. 

Results and discussion 

Development of net investment and value added 
Starting from 2004, significant investments towards development of technological capital have 

been made in the agricultural sectors of the Baltic countries. According to generalised FADN farm 

group data, total net investment amount in 2005-1013 was EUR 2 555 million in Lithuania, 

EUR 1 366 million in Latvia and EUR 872 million in Estonia. In Lithuania, this equals EUR 960 per 

ha of agricultural land (UAA) in these farms in 2013, in Latvia EUR 870 per ha and in Estonia 

EUR 840 per ha. As a result of net investments, the highest increase in the value of fixed assets is in 

the agriculture of Latvia (by 2.5 times), followed by Estonia (by 2.2 times) and Lithuania (by 1.9 

times) (Fig. 1). 
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Fig. 1. Cumulative effect of the changes in net investment in the agriculture of  

Latvia, Lithuania and Estonia in 2004-2013 (2004 = 100 %) 

The value-added growth rate in 2004-2013 has been rather similar in all Baltic countries, and at 

the end of period the level was about one half higher than that of 2004 (Fig. 2). Lithuania 

demonstrated a slightly higher growth of value added (by 151 %), while in Estonia it was slightly 

lower (146 %).  

According to the calculations, in Latvia and Estonia one EUR invested in the agricultural sector 

towards development of fixed assets (total net investment between 2005 and 2013) has resulted in 

about EUR 0.07 increase in value added (2013 over 2004), while in Lithuania the increase in value 

added was EUR 0.10. 

Distribution of fixed assets and value added 
The pattern of the Lorenz curve allows concluding that, compared to 2004, in the Latvian 

agricultural sector the concentration of fixed assets and value added has increased, meaning that the 

development of technological capital in farms of different sizes has proceeded with diverse intensity. 

Fig. 3 demonstrates that while in 2004 10 % of total number of farms (including also farms with 

standard output (SO) starting from EUR 25-50 thousand) concentrated about one half of the total fixed 

assets engaged in agricultural production, then in 2013 the top 10 % farms concentrated already 65 % 

of total fixed assets in the agricultural sector (a 15 percentage point increase), and these farms no 

longer include farms with SO under EUR 50 thousand. In 2004, about 70 % of total value added in the 
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agricultural sector was generated by top 10 % largest (by economic size) farms in Latvia, while in 

2013 their share was 80 % of the total value added in the sector (a 10 percentage point increase). 
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Fig. 2. Development of the value added in the agriculture of  

Latvia, Lithuania and Estonia in 2004-2013 (2004 = 100 %) 
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Fig. 3. Distribution of fixed assets and value added in the agriculture  

of Latvia in 2004 (a) and 2013 (b) 

The development of technological capital has triggered structural changes in the Latvian 

agricultural sector. The share of farms with SO larger than EUR 100 thousand has increased from 2 % 

in 2004 to 5 % in 2013, and the concentration of fixed assets has become higher in these farms. If in 
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2004 the farms pertaining to this group concentrated 1/3 of total value of fixed assets, then in 2013 

farms with SO over EUR 100 thousand were holding more than 55 % of total value of fixed assets. In 

this group of farms, the value added growth rate has been the highest since 2004: the 53 % share in 

total value added in 2004 has increased to 72 % in 2013 (a 19 percentage point increase). 

Though the share of the largest farms (SO over EUR 500 thousand) was negligible both in 2004 

and 2013, 0.4 % and 0.7 % of total number of farms respectively, already in 2004 these farms had 

20 % of total fixed assets in the sector at their disposal, while in 2013 the concentration of the value of 

fixed assets in this farm group was as high as 1/3. As to the growth of value added, the share of the 

largest farm group has increased from 31 % in 2004 to 39 % in 2013 in Latvia. 

As a result of the analysis of the development of technological capital in farm groups by their 

economic size, the calculations suggest that a one euro investment in a farm’s fixed assets (net 

investments in 2005-2013) leads to a differentiated growth in value added (2013/2014). Investing one 

euro in the development of fixed assets, in the farm group with SO EUR 50-100 thousand the increase 

of value added was by EUR 0.09 on average, in the farm group with SO EUR 100-500 thousand it was 

by EUR 0.14 on average, while in the group of largest farms (SO larger than EUR 500 thousand) value 

added has increased by EUR 0.09 on average.  

The trend in the development of technological capital allows concluding that the concentration of 

value added increases together with the concentration of fixed assets in the farm group concerned. 

Thus, via a purposeful facilitation of increasing the share of the small and medium-sized farm group 

(dominating group in terms of farm numbers) in the value of fixed assets, it could be possible to attain 

an increase of the share contributed to value added by these farms. Conversely, by further encouraging 

the increase of the share of the farm group with SO over EUR 500 thousand in total fixed assets could 

lead to ever growing concentration in the agricultural sector.  

By analysing the distribution of value added which includes also the balance of current subsidies 

and taxes in the Latvian agricultural sector, one can conclude that public support promotes a more 

even distribution of value added across farms of different sizes, which is one of its political aims. 

Nevertheless, the concentration of value added remains high also with subsidies. 

As to the Lithuanian agriculture, in 2013, the distribution of both fixed assets and the generated 

value added is more even than in Latvia; still, the concentration trend in the development of 

technological capital is observed in Lithuania as well, if we compare the formation of value added and 

fixed assets in 2013 and 2006 (there are no data available by farm economic sizes in Lithuania for the 

years 2004 and 2005). 

The pattern of the Lorenz curve (Fig. 4) shows that in 2013 top 10 % largest farms concentrate 

nearly 50 % of fixed assets and contribute 65 % of total value added by the sector. 

Among these top 10 % largest farms in Lithuania, farm with SO over EUR 100 thousand in 2013 

concentrate 32 % of total fixed assets and generate nearly half of total value added by the agricultural 

sector. As to the farm structure in Lithuania, in 2013 the group of farms with SO over EUR 100 

thousand were only 3 % of total number of farms. Similar to Latvia, also in Lithuania the share of the 

large farms (with SO over EUR 500 thousand) in the farm structure is small and was 0.5 % in 2013; 

however, contrary to Latvia, they concentrate a mere 13 % of total value of fixed assets used in 

agricultural production, while generating 23 % of total value added by the sector. A lesser dominance 

of the large farms (with SO over EUR 500 thousand) determines a more even distribution of 

technological capital in the Lithuanian agricultural sector compared to Latvia.  

As to the Estonian agricultural sector, similar to Latvia, in 2013, both the distribution of value of 

fixed assets at the disposal of agricultural producers and value added was expressly uneven. The 

pattern of the Lorenz curve (Fig.4) demonstrates that top 10 % largest farms concentrated about 60 % 

of total fixed assets and contributed 80 % of total value added by the sector. Though there is no 

information available by farm economic sizes for the period between 2004 and 2007, when we 

compare 2013 against 2008, also the farms in Estonia demonstrate a concentration trend in the 

development of technological capital. If compared with other Baltic countries, in Estonia farms with 

SO over EUR 100 thousand build a relatively high share in the farm structure (11 %), including farms 

with SO over EUR 500 thousand which were 3 % of total number of farms in 2013, concentrating 

about 40 % of fixed assets and contributing 56 % of total value added by the sector. With the support 
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of subsidies, in Estonia the distribution of value added has been slightly evened out, yet the 

concentration of value added nevertheless remains high, with top 10 % largest farms dominating. 
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Fig. 4. Distribution of fixed assets and value added in the agriculture  

of Lithuania (a) and Estonia (b) in 2013 

 Conclusions 

1. Significant amount of investment in fixed assets has been made in the agriculture of the Baltic 

countries, along with the increase in the agricultural value added created since 2004.  

2. The development of the technological capital in the Baltic countries demonstrates a concentration 

trend, with a significant increase of the role of the larger farms and their share both in the 

management of fixed assets required for production and in the generation of value added. 

However, the distribution of value added in the agriculture of the Baltic countries is expressly 

uneven in 2013, suggesting an unbalanced development among farms of different economic sizes 

in the sector. 

3. Owing to subsidies, the distribution of value added is evened out; however, this is not sufficient 

for eliminating the effect of the overall high concentration trend on the agriculture of the Baltic 

countries. 

4. The analysis of technological capital development trends reveals that the concentration of value 

added increases together with the concentration of fixed assets in the farm group concerned. This 

implies that a purposeful facilitation of increasing the share of the small and medium-sized farm 

group (dominating group in terms of farm numbers) in the value of fixed assets would possibly 

allow attaining an increase of the share in value added contributed by these farms. Conversely, 
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any further encouraging of the increase of the share of the farm group with SO over EUR 500 

thousand in total value of fixed assets could lead to ever increasing concentration in the 

agricultural sector. 

5. The Latvian example demonstrates that the highest growth of value added (2013/2004) relative to 

net investments in fixed assets since 2004 has been observed in the farm group with SO EUR 100-

500 thousand.  
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