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Abstract 
International trade is one of the main aspects that can describe the relationships of the involved countries. It can 

both signify their commonalities and differences, tension and cooperation fields, through simple exchange of 

economic transaction of particular goods and services. This paper deals with analysis of International trade of 

Latvia in the fields of Agriculture, Fisheries and Forestry. Main concern of this paper is the determination of 

regionalization signs in the development of international trading ties of Latvia, thus indicating a particular spatial 

clasterization of trade within general International trade pattern of observed country. 

To succeed in this research a peculiar methodology was applied to assist in determining the stable and constant 

economic ties between two nations. It heavily relies on Fisher’s frequency equation and International Trade 

statistics in the period from 2000 to 2015, allowing to point out main trading partners and important markets in 

both aspects of International trade (e.g. export and import), as well as to associate a segregation in trading aspects 

for each particular product type (statistics used are broken down to 4-digit combined nomenclature level). It is 

possible to determine which markets formed a stable trading relations with Latvia and those that did not, also the 

methodology may give an outlook on special cases, where economic ties can be explained by other factors. 

Results reveal that there exists a significant regionalization in the International trade patterns of Latvia, especially 

it becomes apparent after year 2004, with its accession to European Union. Further an inner circle of best trading 

partners is determined as those in Baltic Sea Region such as Estonia, Lithuania, Poland, Germany, Denmark, 

Sweden, Finland and Russia. Apart from this inner circle there is a number of outer circle nations from Europe 

and other parts of the world that also have strong economic ties to Latvia. It must be noted that the segregation 

does not simply occur due to proximity, it also differs by goods and trade dynamic. It can be generally summarized 

that more constant economic ties are formed with rich and stable countries (generally EU), while instable but very 

profitable deals could be signed with distant countries of various sizes and prosperity levels. Commodity demand 

can also be very different from market to market. Results show that European, especially Western European, 

markets absorb mostly raw materials and primarily processed goods, while other markets, namely Eastern ones, 

absorb mostly processed or primarily processed goods. It can be concluded that there exists a significant East-

West differentiation and regionalization, that is being emphasized more as the Latvian economy is being integrated 

into EU common economic space. 
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1 Introduction 
Foreign trade is an important indicator of economic activity in both national and international 

scales. In case of Latvia this particular indicator is historically important and was emphasized 

by researchers and politicians since the beginning of Latvian statehood and national awakening 

(Tsygankov, 2000). In other nations foreign and also internal trade had an important role in 

national economic and cultural development (Hall, 2006). Similarly, it can be pointed out that 

international relations develop more actively if both entities are actively engaging in trade of 

goods and services (Berentsen, 2012; Birzins, 2004; Tsygankov, 2000). 
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This study deals with the notion of underrepresentation of economic aspect in geography field 

of Latvian research and tries to apply analytical methodology to study patterns in turbulent 

times of transition from isolated minor economy of former socialist state to an integrated 

economy of free economic zone within globalized entity such as European Union. The main 

aim of the work is to identify stable trading connections via frequency analysis in a period from 

2000 to 2015. In this period two major geo-political and geo-economic events changed the 

layout of national economic landscape, first being, Latvian accession to European Union; 

second, global economic crisis that virtually reversed the growth of nations GDP from growth 

of more than five percent a year to a more than a drastic fall of almost ten percent of GDP in 

just several critical years of 2008 and 2009. 

 

Hence the emphasis was made to review and analyze the changes in patterns of international 

trade prior and after those events in particular. In a previous, deeper but less broad and analytic 

study (Berjoza and Paiders, 2013), it was shown that European Free Economic Zone drastically 

improved the opportunities for trade with European countries, but on the other hand also 

restricted the economic activity itself, due to stricter and more severe regulations and demands 

in ecological, medical and processual spheres. 

 

To account for other research in the field a literature study was performed revealing a number 

of topic that cover international trade globally, regionally and on the national scale. Latvian 

researchers were predominantly concerned with the later, in works such as that of Bertaite and 

Liepa (2011) one particular sector of economy was observed and analyzed in coherence with a 

particular problem of interest. Other studies also focused on national scales (Jenkins, 2014; 

Lemoine, 2010; Kaminski and Raballand, 2009; Rocha, Kury and Monteiro, 2009; Hall, 2006), 

some expanded their scopes and were observing regional scale with an intent to analyze regional 

trade patterns (Berentsen, 2012; Coulibaly and Fontagne, 2006; Tsygankov, 2000; Mack and 

Jacobson, 1996), or to analyze the trade on inter-regional (Birzins, 2004) or intra-regional scales 

(Bajo-Rubio and Diaz-Roldan, 2012; Tsygankov, 2000). But the largest scope of research on 

international scale is global one, which may focus on some regional aspects (Edwards, 2007; 

Herekenrath, 2007) or even national ones (Jenkins, 2014; Barton and Murray, 2009), while 

some research focus on global problems of international trade such as globalization (Ellis, 2007; 

Herekenrath, 2007; Birzins, 2004) and manufacturing allocation (Birtchnell, 2013. Brulhart, 

1998) and more common development of economies depending on their trade connections 

(Haibo, 2004) or general aspects of place/location (Guerin,2006). Although the more relevant 

to the topic of this paper are researches carried out in the fields of analytical economic 

geography (Krugman, 2009; Edwards, 2007; Poon, Thompson and Kelly, 2000; Mack and 

Jacobson, 1996; Grant, 1994). 

 

The paper aims to contribute to the field of analytical geography, where it aspires to introduce 

a new method to analyze past developments and make predictions of the future developments 

based on complex large-data based analysis of trade connections and flows of goods. The data 

acquired in the process can be then used to verify the development and sectoral shifts in 

economy based on market conditions and political situation as all those factors are important 

contributors to economic interactions between states, economic and custom unions and 

international entities that may include both. 

 

2 Materials and methods 
The data used in this research were taken from the Central Statistical Bureau of Latvia. The 

data from the year 2000 to 2015 were collected for all foreign trade transactions in the selected 

groups, which represented the major sectors of the Latvian economy such as agriculture, 
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fisheries and forestry. The data from the whole data set were selected based on four digit 

international goods nomenclature: 

 02 – Meat and its processed goods; 

 03 – Fish and its processed goods; 

 04 – Milk and its processed goods; 

 10 – Grains; 

 11 – Grain processed goods; 

 16 – Prepared foodstuffs and conserves; 

 44 – Forestry goods; 

 

The mentioned groups were further processed to fit the preliminary analysis criteria, by being 

sorted by year, month, and country in one matrix. The preliminary analysis involved the 

preparation of a binary matrix, by substituting any positive trade instance for 1 and the rest for 

0. Using the formula below, a frequency of trade transactions can be calculated: 

(1) P = ∑(N1+N2+N3+ ... +Nx)/X, 

Frequency calculation formula 

Where – P is frequency, 

X – is a number of months in the observed period, 

and N – is a value for every month in the matrix. Thus, the analysis gives a string of frequencies 

that describe the transaction frequency for any product position of goods to a given state. For 

further analysis, the data were transformed again combining all the data into 5 major groups: 

02 – meat products, 03 – fish products, 04 – milk products, 10 – grains and its products and 44 

– forestry products. Further some countries were excluded (Yugoslavia and its succession 

states, Sudan and ex-Dutch colonies in the Caribbean), as they were in the periods of transition, 

and these might have caused serious misinterpretations and heterogeneities in the matrixes. 

The transformed data of 5 columns were used in calculating a function from the relative 

frequency that would give an opportunity to determine whether the H0 could be dismissed. H0 

was formulated as follows: trade transaction with any selected country/market at any selected 

time is random in nature. For that purpose, R. Fisher  -function is the best (See Formula 2) 

(Krastiņš and Ciemiņa, 2003, 161). 
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Fisher   calculation formula, where p- is frequency 

Then, using formula in Figure 3, t-empirical can be calculated, and using formula in Figure 4 t-

theoretical can also be obtained: 

(3) 

21

21

21

nn

nn
ta









 

Temp calculation formula 
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Ttheo calculation formula 

Formula 4 shows the calculation for the degrees of freedom, where n1 is the number of 

observations in the general set, but n2 the number of observations for one country,  1 is Fisher 

transformation for indicator frequency for the general set,  2 is Fisher transformation for 

indicator frequency in the general for one country: V – Number of the degrees of freedom; T- 

theoretical is based on the T- distribution (T-tables) according degrees of freedom. 
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As a result, it is possible to obtain Temp value that can give a relative frequency from which it 

is possible to speculate a possibility of trade transaction occurring in any randomly selected 

month with the country under observation. Hence, all countries can be divided into 3 groups, 

after the calculation of t-statistics of significance: 

1) Significant markets – where the transactions occurrence probability is statistically high – 

where Temp is greater than 2, and the average frequency of the transaction group is smaller than 

that of the observed country; 

2) Insignificant markets – where the transactions occurrence probability is statistically low - 

Temp is greater than 2, and the average frequency of trade transaction group is greater than that 

of the observed countries. This group also includes all the countries with no trade records;  

3) Eventual markets – where transaction have eventual character - Temp is less than 2, and H0 

cannot be dismissed. 

 

3 Results 
The wider scope of the research carried out aimed at analyzing geographical perspective of 

Latvian foreign trade. But this particular paper will deal with only the notion of regionalization 

and spatial clusterization of trade patterns in both export and import flows. 

 

Analysis will be laid out as a sequence of export/import data overviews in the order mentioned 

in the section above – meat, fish, diary, grain and wood produce groups, where meat and fish 

groups will also include respective preserved and prepared food product categories while grain 

group will also include grain processed products. 

 

Meat products in some countries most valued exports and most expensive imports in others, in 

case of Latvia are not of such a great importance, although it is one of the most dynamic ones. 

Subsequently, the geography of trade in meat products is quite diverse and there are several 

regionalization aspects that can be noted. In all observed periods Baltic Sea Region (further 

BSR) is predominant region of trade for all sub-groups an positions. In terms of importance by 

traded goods value the most significant groups being fresh, frozen and chilled fillets and 

sausages of all kinds, the regionalization on trade is quite obvious. In case of raw materials 

export has the tendency to drift westwards, covering not only BSR countries such as Sweden, 

Denmark, Germany, Poland, Lithuania, Estonia and Finland, but also including Netherlands, 

Belgium and UK. In case of exported preserved goods east bound shift can be seen – BSR as 

the center plus Russia, Belarus, Ukraine, Slovakia, Hungary and in some cases like smoked 

sausages Turkmenistan and Georgia are also important markets. 

 

Imports are quite different, where most of raw materials are predominantly being imported from 

the Central Europe, while processed good flow in from the West. Particularly, raw materials 

are being imported from Check Republic, Hungary and Poland, while processed meat almost 

exclusively come from Germany, France, UK, Italy, Spain and Netherlands. In occasional 

positions USA can be noted as significant import market. 

 

Overall it can be noted that an East-West segregation persists, where western countries absorb 

a good portion of exported raw materials, while providing good number of imported high-value 

goods, while eastern countries on the contrary absorb much of the Latvian processed goods, 

while providing some raw materials. But in general the BSR countries are the ones that always 

make a significant and constant contribution for the bilateral trade. 

 

Similar layout of East-West division can be observed in fish products group. Especially in fresh 

and primarily processed products groups. In the first case, dominant export markets are Western 



 6th Central European Conference in Regional Science – CERS, 2017  - 260 - 

 

countries (mostly old EU member states such as France, UK. Italy, Belgium, Spain), while in 

the second case, Central and Eastern European countries are dominating. Particular abnormality 

in this East-West flow in both exports and imports is Russia, which massively trades in both 

raw, primarily processed and processed goods. Continuing on with processed fish products, 

which are being traded most diversely, it can be noted that majority of those products go into 

former Soviet nations, as well to the countries with significant diasporas of people of Latvian 

or Russian descent, particularly Germany, USA, Israel and Ireland. 

 

Import markets present a different picture, where European sector is being mostly dominated 

by Western countries and Nordic ones with abundant import of raw high grade ocean fish and 

preserved and other prepared fish products, while countries that can be loosely labeled ‘fishing 

powerhouses’ such as Chile, Argentina, USA, Canada, Vietnam, Thailand, China and Russia 

mostly import raw, chilled and frozen fish. The latter group mostly trade in massive amounts 

of cheap but abundant species such as sardines, anchovy and hake, but European imports cod, 

tuna and salmon as well as herring. Here contrary to meat group a particular notion of 

regionalization and clusterization can be observed – the dependence on time. Foodstuffs apart 

from many other goods are perishable, thus their transportation and preservation times play a 

key role. 

 

Next group is a particularly sensitive to time issues and those it can be divided into two general 

subgroups – fresh dairy products and fermented ones, whereas first consists of milk and its 

direct derivatives that perish in the span of days and their fermented finished goods or by-

products that can be store for weeks or even months. 

 
Illustration 1. Dairy products export by significant markets 2000-2015. 

 
 

Illustration 1 gives a nice perspective onto the general distribution of exported good from Latvia 

across Europe and other regions. It can be noted that the deviation into western and eastern 

countries remain, although there appear to be countries with some undetermined variation on 

export possibility. Analyzing dairy group in detail it can be noted that export of fresh milk is 

primarily concentrated in BSR (including Russia and Belarus), while the wider geography in 

Illustration 1 is mostly corresponded to cheese and cottage cheese exports, as well as butter, 

cream and sour cream exports in the same period. 
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Graph 1. Cheese and cottage cheese exports in millions euro 2000-2015. 

 
 

Graph 1 shows exports dynamic in the observed period, giving an example of seven largest 

export markets of Latvian cheese and cottage cheese. It can be noted that there are 3 distinct 

periods in the dynamical change. First, 2000-2004, shows a dominance of Netherlands as the 

export hub for European markets, while other Baltic states are second and third, while other EU 

countries are undistinguished. This period in general, can be characterised not only by small 

value of exports, but also by small volume, since the economy was still restructuring after soviet 

discrepancies and also after the Russian economic crisis of 1998, which dramatically impacted 

financial markets of Latvia, crippling the opportunity of local banks and credit institutions 

invest and finance modernisation of Latvian agriculture. Second period, 2005-2008, is the 

period of extreme growth and development, where Latvian goods gained value and began to 

flow into Europe openly, Germany and Italy were particularly good destination markets for 

Latvian cheese and cottage cheese. Third, period, 2009-onwards, is a period of severe economic 

crisis, cutbacks and diversification of economy, and export directions, where enterprises used 

up their all connection s to trade and sell their goods with profit. If second period saw increased 

trade with Western European countries and rich neighbours including Nordic countries (not 

seen in Graph 1), then third saw a dramatic increase in trade with Eastern European countries 

like Poland, Russia and Belarus, where two first manages to pull in up to 40% of all exported 

value of cheese and cottage cheese. 

 

Imports of dairy products, similarly to meat and fish groups show a similar pattern, but in much 

smaller scale. Overall (see Illustration 2) majority of stable imports markets for dairy for 

Latvian economy are located in Europe. For fresh milk and derivatives - BSR and Russia are 

main markets, while for cheese and other fermented goods Western and Central European 

countries account for more than three quarters of trade overall value. 
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Illustration 2. Dairy products import by significant markets 2000-2015. 

 
 

Again, observing cheese and cottage cheese product sub-group in detail (see Graph 2) it can be 

noted that there are several periods present. Prior to 2004 the growth was minimal and steady, 

while from 2004 till 2008 the growth was rapid and encompassed many BSR and Western 

European nations. Third period from 2009 till 2013 is marked by a drop in its early years and a 

steady growth past 2010. Fourth, new, compared to exports, period can also be identified in 

2014-2015, where a sharp drop in imports volumes and a small growth from Poland. Detailed 

analysis suggests, that this drop might be attribute to a string of economic disputes with Russia, 

culminating with imposition of sanctions and contra-sanctions in mid 2014. 

 
Graph 2. Cheese and cottage cheese imports in hundreds of thousands euro 2000-2015. 

 
 

Despite, tha fact that Latvian economy suffered from imposing and being targeted by contra-

sanctions by Russia in late 2014th, there are no strong evidence that can firmly confirm this 

phenomenon. Although it could be a case for further research in later years. 
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Next group of products – grain, its mixtures and processed products – reveal similar pattern to 

that of fish group in case of wide geography, but also similar to meat industry in the case of 

little actual difference in overall number and allocation of markets. Latvia export grains and its 

products to a variety of nations globally, most constantly to EU and associated countries such 

as Norway and Iceland, also to Russia, Kazakhstan, Uzbekistan and USA. While imports in 

overall group are similar – BSR, other EU countries, USA, Canada, Argentina, but a number of 

clustered distant nations appear – instead of Central Asia, imports come from South Asia – 

India, Pakistan – and Africa, in particular Tanzania. 

 

Detailed report on sub-groups and separate positions reveal that Latvia has a tendency to 

actively trade grain (mostly wheat and rye) around BSR and into Russia, while acquiring flour 

wheat and flour products from other European states, particularly – Poland, France and Italy. 

Appearance of Argentina in this make-up is the fact of massive wheat exports, while Tanzania 

mostly sells corn and India/Pakistan import rice, millet and other moisture loving cultures. 

 

Last observed, but largest in terms of product number and type as well as overall value – a 

backbone of Latvian export industry – forestry produce group show a dramatic expansion on 

spatial scale. Forestry products are being sold to all corners of the world, encompassing China, 

Egypt, Guinea, Australia, Japan and most of Europe, while a lot of materials are being brought 

in from similar distant regions such as timber from Congo, Brazil, Argentina, India and 

Southeast-Asia. From industrialized nations of Europe, China and Japan come sophisticated 

decorative elements and furniture. 

 

Exports of Latvian logs, timber, sawing materials and construction elements is mostly oriented 

towards eastern Europe, significantly less towards USA and Canada. Plywood and similar 

processed by-products are also bound for EU market, but with significant contribution from 

Russia and other non-EU countries. Imports differ, bur majority of Log and timber is being 

imported from Russia, Belarus and Finland. Plywood and other construction elements come 

from Nordic countries and Germany, while smaller and more sophisticated elements and 

furniture also encompass Western EU countries such as France, Belgium, UK, Spain, Italy and 

Austria. 

 

4 Conclusion 

Overall the presented work and methodology allows to identify and point out not only particular 

countries on different levels of perception, but also inspect their stability as the 

trading/economic partner through a set period of time. Good example is grain export, where 

annual dynamic show dominance of South European, North African and Middle East nations, 

but the frequency analysis show a long term connection with BSR countries and other East and 

Central European nations. Allowing to see and analyze regionalization of trade by economic 

sector, particular product group or even specific trading denomination, for example, canned 

sprat export into CIS (Commonwealth of Independent States) and Western Europe on different 

background factors; or Dairy product import from Western Europe, where expensive local 

cheese and other products are being imported from their native areas of origination. Clear 

advantage of mentioned method includes: 

- Ability to segregate via produce, country or time; 

- Possibility to observe dynamics of trade patterns in different scales and measurement units; 

- Clearly outline changes and other holes presented by macro- or micro- economic conditions, 

based on utilized data. 

 

Although effective, presented methodology, also has its limitation: 
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- Availability of desired data in the desired scale, general dependence on available sources of 

information; 

- Time consuming and labour demanding data organisation and sorting process; 

- Mistakes and imperfections attributed to unidentified processes, factors and phenomena in 

particularly drastic or significant changes in data visualization; 

- A need for in-depth familiarization with industrial situation and aspects in case of analysis. 

 

Clear evidence from this paper show that simple analysis of trade flows reveal only the markets 

of importance on annual basis, e.g. data for each year might significantly vary, thus making it 

hard to perceive long-term connections, if visualization can not show broad connection with 

numerous nations (usually best 10 or 20 are observed, while long term connections may hide 

in a broader outlook). 

 

To sum up, the presented method is applicable to describe economic changes and development 

processes of the past temporal periods and also making trending prognosis of possible future 

developments given an in-depth analysis and understanding of industrial inner-structure by 

specialist utilizing the method. It can point out regional and clustarial preferences in terms of 

trade connections and economic activity, assisting in formulation programmes and strategies 

for present of future/potential developments. 

 

Further research should be focused on simplifying the methodology, making it more user-

friendly and focusing on attempts to investigate in depth the reasons in Eventual market 

appearances. 
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