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Abstract 

This paper investigates what determine export diversification in transition economies. As 

deducted from heterogeneous trade theory, the main variables of interest in our baseline 

specification are entry and trade costs. Few elements differentiate ours from previous analyses. 

Unlike majority of studies, that only observes determinants of overall diversification (usually 

measured by Theil index), we also observe diversification at the different margins of export 

growth (measured by within and between components of Theil index).  It is not uncommon in 

empirical studies that export diversification is identified as extensive margin. Diversification on 

the intensive margin of export growth is not investigated much in the literature. In that sense, our 

focus on factors that affects diversification at the intensive margin is the novelty in this literature. 

Further, we aims add to the knowledge by focusing on sample of transition economies, which 

has not been done before.  Considering that transition economies are large recipient of aid-for-

trade, trade assistance that is expected to influence countries’ export diversification, we 

augmented baseline model for different categories of aid-for-trade. Up to date, this analysis is the 

first empirical analysis to tackle this issue. 

 

Based on the review of empirical literature, we recognised that dynamic of export diversification 

process, potential endogeneity of aid for trade, entry and trade costs, time invariant and slowly 

changing variables (distance, entry and export costs) and country’s heterogeneity are some of the 

issues that need to be addressed in the empirical investigation of the relationship between export 

diversification and its determinants. In order to account for the listed problems we opt for the 
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Generalised Method of Moments (GMM).  Based on issues raised in the empirical literature, it 

seems more appropriate to use system GMM rather than the difference GMM estimator for our 

model. A finite sample Windermeijer (2005) correction to the two-step covariance matrix is 

applied, which makes estimation efficient and robust to heteroskedasticity and cross-correlation. 

   

Estimated results show that different types of costs are not equally important for both margins: 

while diversification at the extensive margin depends negatively on market entry costs, 

diversification at the intensive margin is supported by lower trade costs. Moreover, overall 

diversification seems to pick up prevailing effect from the export margins. Aid for productive 

capacity is significant for extensive margin only and tends to diversify country’s export. Aid has 

significant two period lagged effect on both margin, with tendency to concentrate export basket. 

Further, we investigate the aid for building productive capacity data distributed at the sectoral 

level and its effect on sectoral export diversification. We differentiate 10 aid-recipient sectors 

(agriculture, agro-industries, forestry, textile, chemicals, metals, engineering, minerals and 

mining, transport equipment industries and cottage industries)  and match them with export 

categories classified in HS2 chapters. Using this classification,  the effect of  sectoral aid on 

diversification of sectoral export is investigated. The estimated results  indicate that sectoral aid 

for production capacity significantly tend to diversify  extensive margin at the sectoral level.  

1.  Introduction  

 

The transition process from centrally planned to market oriented economies was accompanied by 

significant changes in the structure of exports, such as changes in product varieties and its re-

orientation toward a wider number of markets.  The reforms adopted in the former socialist 

economies of Central and Eastern Europe result in broad changes in the system for the allocation 

of resources. Such changes in the production pattern are likely to induce changes of export 

structure.  In this context, the concept of diversification of exports is potentially useful to analyse 

the structural changes in the transition economies. The current literature shows little interest in 

transition changes and their impact on export structure and export intensity. Kaminski et al. 

(1996) found capacity for implementation of economic reforms to be the main determinants of 
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export performance. Capacity is measured by institutional quality.  Funke and Ruhwedel (2005) 

investigate differences of product varieties across transition countries, but omitting explanation 

of the factors which cause them. Tracing the literature gaps, this study aims add to the 

knowledge by exploring the determinants of export diversification in transition economies and 

developing a comprehensive framework for their investigation.  

2.  Definition and measurement of export diversification  

     

The literature does not come up with a consistent definition of export diversification.  

Conceptually, the definition is derived from the way diversification is measured. We prefer to 

use the concentration indices to measure the extent to which country’s export is diversified. The 

concentration indices measure whether majority of country’s export earnings comes from small 

range of export products (indication of export concentration) or the source of export earnings are 

more evenly spread across a given range of export goods (indication of export diversification).  

Export can grow at the intensive (the growth in the value of existing products) and extensive 

margin (the increase in the number of export lines). Accordingly, export diversification can be 

captured along the margins: a more evenly spread of the export basket is an indication of 

diversification at the intensive margin, while the greater number of export lines indicate 

diversification at the extensive margin (Cadot et al., 2011).   

While definition of intensive margin is similar in majority of studies, different authors define 

extensive margin differently. In our definition, extensive margin is, as in Melitz (2003), new 

product margin. Besides, the literature argue that diversification of exports on the extensive 

margin could be achieved along geographic dimension (when a product, either the existing or a 

new one, is exported to new markets) and along quality dimension (by improving the quality of 

existing products). Such measures of geographic diversification at the extensive margin can be 

found in Breton and Newfarmer (2007), Amurgo-Pacheco and Pierola (2007) and some others. It 

is not uncommon in empirical studies that export diversification is identified as extensive 

margin. Diversification on the intensive margin of export growth is not investigated much in the 

literature. In that sense, our focus on factors that affects diversification at the intensive margin is 

the novelty in this literature. 
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In order to assess the extent of export diversification, diversification-related empirical literature 

usually takes concentration measures from the literature on industrial organization and inequality 

measures from the income inequality literature. The concentration and inequality indices 

(Herfindhal, Gini and Theil indices in particular) seem to be the most widely used measures of 

export diversification. Concentration indices measure changes in a country’s export structure, 

defined at any level of aggregation. However, the measure is better if the data are at a greater 

level of disaggregation (Cadot et al., 2011). Indices are cumulative or summary measures of 

concentration as they explain the entire size distribution of exports and allow the value of the 

index to be influenced by changes in every part of the distribution.  

Theil entropy index is our preferred measure of export diversification. The concept of entropy 

was originally developed in thermodynamic and statistical mechanics as a measure of disorder.  

Building on a probabilistic interpretation of entropy in information theory, Theil (1967, 1972) 

applies the concept of entropy in economics as a measure of diversification. It represents the 

diversity or spread of a distribution. However, it lacks an intuitive picture of the entire 

population and cannot directly compare populations with different sizes or group structures.  

Empirical researches calculate product export diversification using the following formula: 

  
 

 
 

  

  
   

  

  
  

                               (1.1.) 

where     
   
 
   

 
 is the average value of total exports. 

 

The index is inversely related to the degree of diversification: it is zero if exports are equally 

distributed among n export lines (i.e. perfect diversification)  and it achieves its maximum value, 

ln(n), and if all exports is concentrated in one export line, while the export in other lines is equal 

to 0 (i.e. perfect concentration). It is straightforward from 1.1. that higher n (the introduction of 

new export categories in a country’s export mix) lowers index and accordingly increase 

diversification, keeping all else constant. However, if new product is large enough, it can even 

increase concentration. Hence, in addition to number of export lines, diversification is 

determined by the equality of export values across export lines. Since this is not straightforward 
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from 1.1., we make derivative of the Theil to show in which way distribution of export values 

affects value of index: 

  

  

   
 

 

   
   

  
  
                                    

 

       

Since    and n are always positive, sign of derivative (i.e. whether index will decrease or increase 

when    increase for 1) depend on    
  

  
 : for          increase in     toward     will decrease 

value of index (i.e.          concentration) and for 

                                                                               . The export is 

more concentrate the more                          and is more diversified the closer is     to   . In 

other words, the more evenly spread across a set of exported goods will increase diversification, 

indicated by decrease in the Theil index. 

The Theil index can be calculated for groups of individuals and decomposed additively into 

within-groups (Tw) and between-groups (Tb) components: 
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where    +    = T;            is group of individuals         ,    is the number of individuals in group j 

and   j is the group’s average value. 

 

The decomposability property is considered to be the main advantage of Theil index over 

alternative measures of diversification. We follow Cadot et al. (2011) and use this property to 

measure diversification along the intensive and extensive margins of export growth. 

Differentiating the total number of potential export lines (n) (products classified according to the 

Harmonized System at the 6-digit level -HS6) into the group of lines for which positive export is 

recorded for that country and year and the groups of lines with no amount exported, they 
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demonstrate that period-to-period change in the between component captures change along the 

extensive margin while the intensive margin is captured by the period-to-period change in within 

component of index. Change in the between component of the index reflects diversification at 

the extensive margin of export growth by measuring changes in the number of traded export 

lines, while changes in the within-group components reflects diversification at the intensive 

margin of export growth by measurement of the changes of concentration among traded lines 

only. 

3. Theoretical and empirical advances in explaining export diversification 

 

In the 1960s and early 1970s, trade policy in developing countries was conducted in accordance 

with development theory but not with prevailing trade theory. While trade theory still adhered to 

the classical premise about specialisation according to comparative advantage, development 

theory criticized it and encouraged a strategy of diversification into non-traditional, 

manufactured goods. Policy makers in developing countries relied on critics from development 

theory and applied diversification policy. Although diversification of export proved to be 

successful in many Asian economies in the early 1970s, theoretical affirmation of diversification 

came later, in the “new” trade and endogenous growth theories (Krugman, 1979; Grosman and 

Helpman, 1991; Krugman, 1995). Endogenous growth models assume that access to foreign 

inputs enhances productivity and decreases innovation costs resulting in a greater number of 

varieties produced. Since traditional trade theories could not explain important trade flows such 

as intra-industry trade, “new” trade theory seems to have more success by taking into account 

various factors such as externalities and economies of scale, the demand and tastes of consumers 

and the product cycle.  The workhorse model in “new” trade theory is monopolistic competition 

trade model developed by Krugman (1979). Each variety is produced by identical firms within 

each industry and exported to all markets as customers prefer variety without any limit.  In this 

model, decrease in the trade costs will results in adjustments in incumbents’ export volume 

(intensive margin), depending on the sectoral elasticity of substitution. However, the micro data 

available in the late 1980s and onward indicates remarkable heterogeneity related to productivity 

and size of firms between and within industries. Within an industry, there is a tendency that only 

more productive and larger firms self-select into exporters, as the most productive ones are able 
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to overcome the cost of entry into foreign market. While the existing trade theories failed to 

explain those stylised empirical facts, the heterogeneous firm trade model (referred as the HT 

models) developed by Melitz (2003) offered the most successful explanation of such selection. 

Formalisation of heterogeneity across firms initiates the “new, new” trade theory with the whole 

spectrum of HT models. Firm heterogeneity is also evidenced in the empirical studies, 

particularly those which examine the effect of trade liberalisation. Unlike traditional trade 

theories, which assume that liberalisation induces reallocation of resources across industries, 

studies found that reallocations caused by opening to trade appear mainly within narrowly-

defined industries (Levinson, 1999). Trade liberalisation is followed by exit of low productivity 

producers from the market and increases in aggregate industry productivity (Tybout and 

Westbrook, 1991; Pavcnik, 2003).  

While the new trade models rely on an analysis of a single, representative firm, the HT models 

allow for each firm in an economy to have a different level of productivity.  The Melitz (2003) 

combines industry equilibrium models with heterogeneous firm productivity (Jovanovic, 1982; 

Hopenhayn, 1990) and monopolistic competition model of Krugman (1980). The main 

assumptions that differentiate Melitz’s model from monopolistic competition models are:  

1. Within sectoral heterogeneity across firms in terms of productivity and size.  Firms 

differ in terms of productivity level that is randomly assigned to firms after entry into the 

market. 

2. Fixed costs of exporting. In addition to “iceberg”, variable trade costs, as proposed by 

Krugman(1980), firms have to bear a fixed cost in order to enter the foreign market. 

 

This combination implies equality between firms and products, which indicates that changes in 

productive structure are a reflection of potential change in the export structure, the extensive 

margin in particular.  

  

With emphasis on the importance of the extensive margin and firm heterogeneity, HT models 

similar to Melitz (2003) derive important implications for the explanation of development 

policies, such as export diversification. Further in the text, a formal variant of Melitz (2003) 
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model is presented, with certain modifications taken from studies with macro implication such as 

multiple asymmetric countries and asymmetric trade costs of exporting. Such a model is often 

used in gravity specifications for aggregate bilateral trade across countries. Since our study 

intends to observe export between particular transition countries considered as domestic market 

(d) with foreign or export market (e). Hence, we will introduce the subscript only when 

expressions are not interchangeable across observed markets.     

 

Demand side 

 

The world consists of N potentially symmetric countries (home and export) with industries 

having firms which differ regarding their level of productivity and the goods produced. Each 

firm on the market produces differentiated products under Dixit-Stiglitz monopolistic 

competition.  Assuming constant elasticity substitution (CES) preferences, consumers aim to 

maximise utility (1.5). 

 

                                                          
   

 
     

   

   

 
                                 (1.5.) 

 

where x is a quantity, Ω is a set of varieties available in a home country , w is a variety and σ is the 

elasticity of substitution between varieties.   

The demand function x for a producer of differentiated variety w is given by an expression: 

    

                                                                                  (1.6) 
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where p(w) is a price and   
 

               

 is simplified notation for level of demand 

(domestic or foreign, depending on whether it is produced for the domestic or export market), 

with R representing expenditure by the representative consumer. 

Supply-side 

 

The labour is the only factor of production and entry to the industry is free. In order to produce 

q(θ) variety, firms are facing the fixed production costs of  f units of labour and constant 

marginal production costs  
 

 
  : 

 

                                                
    

 
                                                      (1.7) 

 

Independently of export status, firms will face the same fixed production costs f. Marginal costs 

are varying across firms depending on firm productivity. In other words, the firm’s productivity 

(θ(i)) differentiate firms among themselves. Prior to entry, firms are identical and only the 

distribution common to all firms is known. The entry decision is independent of the firm’s 

productivity as the productivity is discovered after the firm pays market-entry or “beachhead” 

costs (  ). In order to enter the market, firms need to pay the cost of entry: domestic market entry 

(  
 ) to enter the domestic market and additional costs of export market entry (  

  , for every 

export market separately.  According to Melitz (2003), productivity is randomly assigned to a 

firm after market entry. When a firm is familiar with its own productivity, it will make the 

decision to stay in the market or to leave the market.  

 

Moreover, firms are facing the additional variable cost of exporting (τ). As in Krugman, in the 

original Melitz model, variable costs are standard per unit “iceberg” trade costs. τ is greater than 

unity,  indicating that more than one unit of each product must be exported in exchange for one 

to arrive in a foreign country (analogy with iceberg that melts across the ocean, in a same manner 
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exported goods melts away during the process of shipment). Melitz (2003) considers that both 

fixed and variable costs are similar across export markets. If that is the case, all exporters should 

export to all possible countries, which is in contrast with evidence on isolated markets (Helpman 

et al, 2008) and publicly available data on costs across countries. We will opt for the later variant 

of model, such as the one from Chaney (2008) that allow for potential asymmetries in trade costs 

across a set of countries potentially different in size.    

In order to stay in the market, the firm need to create enough operating profit to at least cover the 

entry costs:  

 

                                                                    
 

 
                              (1.8) 

where              is  revenue,  
 

 
       is variable costs and    is fixed entry costs. 

 

Firms will set the price according to the first-order condition for profit maximization. 

Assumption of CES preferences yields equilibrium price as a constant mark-up over marginal 

costs. On the domestic market, price will take a form of: 

 

                                                            
 

   
  

 

 
                                                  (1.9) 

 

As the constant elasticity of demand is the same in the domestic and the import market, 

equilibrium price at the export market is calculated as the multiple of domestic price and the 

variable trade costs: 
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When the profit maximizing price level at domestic and export market is substitute into 1.7, the 

expression for operating profit becomes: 

 

Profit on the domestic market                                  
 

 
  

   

 
  

   

   
             (1.11) 

Profit on the export market                                      
 

 
  

   

 

 

 
 
   

   
              (1.12) 

 

The firm’s market entry decision incorporates future operating profit defined as the zero cut-off 

profit condition. This condition is applied to derive the productivity threshold θ above which 

firms cannot earn a positive profit in the future and is not able to profitably produce: 

Domestic market productivity threshold                   
   

 

 
 

 

   
 
   

 
                      (1.13)             

Export market productivity threshold                       
   

 

 
 

 

   
 
   

  
                      (1.14) 

              

Productivity threshold and fixed entry costs are at heart of the self selection mechanism on both, 

domestic and export markets (figure 1.). Self-selection is primarily driven by trade costs and 

explains why not all firms are exporters.   

Figure 1. Selection into exporters 
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The figure is a graphical representation of the expressions (1.11) and (1.12). The first term of 

expressions defines the slope and the second term defines the intercept of      function. An 

increase in D will make π steeper, resulting in greater number of firms profitable enough to 

export.  Higher variable costs in the export market will make       flatter than       .  

Furthermore, additional fixed cost of export market entry will cause a downward shift of the 

      intercept. Such changes in the profit function will increase the productivity threshold 

firms need to reach to be able to export (        Depending on their level of productivity, 

firms self select into non-producer (with productivity      ), domestic  producers  (with 

productivity        ) and exporters (with productivity  θ≥  ). Only the most productive 

firms will engage in export activities, because only they earn enough profit to cover entry costs. 

Assumptions on trade and country asymmetry permits variation in both the intercept and the 

slope      . Consequently, it results in different values of    across the markets, imposing 

differences among exporters in export destinations served.    

 

This self-selection mechanism provides theoretical prediction regarding the relationship between 

trade costs and aggregate trade.  Falling trade costs tend to decrease the export market 

productivity threshold-  , having a twofold effect of firms’ export decisions.  There are the first 



13 

 

round effect is positive as falling costs will increase the profitability of exporters and encourage 

more domestic firms to start export. A greater number of exporting firms increases the 

diversification of a country’s export.  In addition, there are negative induced effects as failing 

costs eases the exports of foreign firms (e.g. by reducing the sector of their sales and support …), 

which increases import competition on the domestic market. With more competition, the 

domestic sale of all firms will be reduced.  Because of the constant elasticity of substitution, 

profit will decrease proportionally for all firms in the market. However, under the burden of 

competition the least productive firms exit the market, increasing aggregate productivity on the 

home market.  More productive exporters will recover losses on the domestic market with 

increased profit from larger export sales.  

 

An important implication is the possibility to implicitly interpret different forms of trade margins 

within the model. In this framework, change in trade costs impact both exporters and non-

exporters. Hence, changes in threshold productivity reflect not just adjustment in the existing 

trade flows (the intensive margin of trade), but also the entrance of new firms into export 

markets (the extensive margin of trade). By explaining firms' entrance and exit to/from the 

export market, it enables us to identify factors that influence the activity of exporters and 

consequently, diversification of exports. Lawless (2008) and Chaney (2008) go one step further 

and develop variants of Melitz model that predicts how factors, such as trade costs and demand 

in export markets, should affects different margins of trade.  

 

Predictions of such models regarding the factors that influence the behaviour of exporters will be 

elaborated in the next section.  Particularly, our focus is on the reflections that mechanisms 

developed in the HT models have on export activity at the country levels and on the policies that 

should be undertaken to influence exports growth along different export margins.  

 

Only most productive firms export, as only these are able to cover the additional costs of 

entering a new market.  The model pointed that such micro-heterogeneity is influential for macro 
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outcome, which is very important dimension in trade research. It explains the zero trade flows in 

trade matrix and the trade of similar but differentiated goods.  The zeros in the country's trade 

matrix comply with micro data which shows that only some firms export, do not export all 

products or products are not exported to all markets.  

Subsequently, numerous studies expand the original Melitz model by adding quality 

heterogeneity (Baldwin and Harrigan, 2011), consumer heterogeneity (Tarasov, 2008), cost 

heterogeneity (Bergin and Glick, 2007; Evans, 2006), input heterogeneity (Kugler and 

Verhoogen, 2008) or sectoral heterogeneity (Chaney, 2008), among the other issues. The studies 

with HT models having macro implications for export volumes (Chaney, 2008; Helpman et al, 

2008) and export diversification (Shepherd, 2010; Dennis and Shepherd, 2011) are especially 

important for our analysis.  The later studies implicitly interpreted different forms of 

diversification within the Melitz-like model as export activity of individual firms diversifies the 

export base either by exporting to the new market or by exporting varieties that previously have 

not been exported from the country. Our interpretation of the model in the context of 

diversification issues in the next section serves to illustrate the mechanism which drives 

diversification of exports on both, the extensive and intensive margins.  Together with additional 

variables identified from the other theories (such as endogenous growth and new trade theories) 

and/or empirical literature, these various extensions of the Melitz model will serve to develop the 

core specification of our empirical model. 

3.1. Modelling determinants of export diversification 

 

Starting from the premise that firms perform export activities, not countries or industries, and 

assuming that firms within an industry produce differentiated goods, the export activities of 

individual firms diversify the export base of a country and industry either by exporting to the 

new market or exporting varieties that previously have not been exported from the country. The 

main challenge of our research is to interpret those micro-tendencies from a macro perspective, 

with focus on product diversification only. Recent development in trade theory in form of HF 

models provides a theoretical mechanism to explain the country’s export diversification and its 

determinants with reference to export decision of individual firms in the country. Moreover, 
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explanations for export diversification determinants are provided in other theoretical streams, 

naming the new institutional economics, new economic geography and endogenous growth 

theory as the most prominent. While the former two focus on the market access conditions for 

the expansion of export varieties, the latter emphasis domestic externalities and the path 

dependency of future growth from current exports.  We will link those theories in order to offer 

comprehensive explanations for the empirical model of export diversification determinants in the 

later chapter. In the modelling of determinants, the predictions of the growth, geography and 

institutional theories will augmented the HF models, which will serve as a staring point in 

analysis. 

 

The formal HF model identifies fixed and variable trade costs and technology that potentially 

influence diversification of country's export. We will review the effect of both cost types in more 

detail. Particular focus will be on the macroeconomic environment in order to identify which 

policies at national level should be applied in order to promote diversification of a country’s 

export.   

Examples of the fixed entry costs are costs that arise from expenditure needed to set up 

distributional channels (identification of foreign partners, informing of potential buyers, meeting 

market-specific standards and regulations and establishing brand name), costs of document 

preparation, port procedures and other bureaucratic work related to exporting. The majority of 

such costs arise from institutional inefficiency.  Poor institutions could be considered as a fixed 

production costs and a barrier for firms to operate on the market (Do and Levchenko, 2009). The 

lack of “appropriate” institutional efficiency increases transaction and production costs, raising 

information and procurement costs (McGowan and Milner, 2011) and causes low supply-price 

elasticity of traditional export (Love, 1984). Countries with greater regulatory barriers are likely 

to impose a higher tax burden, which is expected to reduce profitability of exports and 

discourage export growth, particularly at the intensive margin.  Better institutional 

quality/efficiency helps producers to adjust their production structures to the international 

environment and optimally allocate their resources. Consequently, it enhances diversification of 

economic activities. This effect is potentially highly important for the transition economies, 

where inefficiencies are highly present and mainly related to bureaucratic obstacles or 
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corruption. At the same time, the transition economies have undergone extensive reforms, which 

have been undertaken to enhance institutional quality. The efficient institutional infrastructure 

should support the process of structural changes in transition economies, causing changes in the 

volume and structure of export as well.   

While fixed costs are a critical factor in firms’ decision to enter the market, change in variable 

costs determines the behaviour of all exporters, regardless of whether they are incumbents or 

newcomers. Melitz (2003) assume that variable costs are of the per-unit, “iceberg” type (tariffs, 

transport costs).  

The diversification pattern of a country is determined by trade costs related to distance.  The 

distance is not direct cost, but variable that determines both, and fixed and variable costs. 

Bernard et al. (2007) find that that larger distance incentives firms to increase their average sales 

(i.e. intensive margin of export growth), while discourage the number of product exported (i.e. 

extensive margin of export growth). It is in line with HT theory which assumes that firms which 

serve the further away markets are more productive than firms that serve closer market. From the 

assumption that fixed costs increase with distance, it is expected that firm need to sell more to 

cover such expenses.  

Change in trade costs is supposed to change the volume of exports per firm, but also the set of 

exporters, reflecting the changes at both, the intensive and extensive margins of trade. At the 

aggregate level, the impact of trade costs on total trade is the summation of the impact on both 

margins.  Melitz’s (2003) discuss the effect that change in trade costs have on the number of 

exporters; however, the model has not been apparent regarding the effect that barriers could have 

on the intensive margin.  Later variants of Melitz (2003) model pay more attention to this issue. 

We find studies of Lawless (2010) and Chaney (2008), which are interesting for the purpose of 

our analysis. The studies provide a theoretical framework within which the effect of fixed and 

variable trade costs on trade margins could be explained.  The extensive margin in these studies 

is represented by the change in the number of firms (Lawless (2010) or the export of new 

exporters in a sector (Chaney, 2008), while the intensive margin is captured by the average 

export per firm (Lawless, 2010) or change in the volume of export of existing exporters in a 

sector (Chaney, 2008).   
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First, the extensive margin is considered. According to Lawless (2010), increase in fixed and 

variable costs should have negative impact on the extensive margin: higher costs increase the 

export productivity threshold, a higher productivity threshold force low-sales firms to exit the 

market and lower total number of firms. However, in the case of the intensive margin, the 

predictions are not that obvious. The influence of variable costs on the intensive margin is 

realised through two channels. Firstly, variable costs should have positive effect on the intensive 

margin.  This is an arithmetic effect, occurring as low-productivity firms exit the market, but the 

higher productivity firms with higher average exports remain on the market.   Secondly, increase 

in variable costs tends to decrease sales of all existing exporters, i.e. having a potentially 

negative effect on the intensive margin. Taking all together, ambiguity regarding the effect of 

variable costs on the intensive margin is present: on one hand, there is the possibility that the 

increase in variable trade costs have a positive effect as low-sales firms exit and on the other 

hand, there is the possibility that variable costs has negative effect from decreasing sales of the 

existing exporters.   Effect of fixed costs on the intensive margin is more straightforward; when 

fixed costs rise, only a strictly positive effect from a higher productivity threshold is present. The 

effect on the sale of existing exporters is absent since existing exporters already pay the fixed 

costs and subsequent changes of such costs have no further influence.  Under the assumption that 

firms draw their productivity from a Pareto distribution, Chaney(2008) show that the reductions 

in variable trade costs have no effect on the intensive margin: positive effect from the 

elimination of low-sales firms from the market exactly offsets the negative effect of reduction in 

export volume of existing exporters. The only effect is on the extensive margin.   The same is 

proven by Lawless (2010) under the assumption of the Pareto distribution. Although studies 

confirm that some of the firm-level distributions, such as firm size in the US, are Pareto (Axtell, 

2001), we will consider findings under the Pareto assumption as a special case. Cole (2010) 

consider ad valorem tariffs to be a proxy for variable costs and show that elasticity of trade flows 

to tariffs is not zero, but it depend on the elasticity of substitution.  

HT models also predicts that a rise in productivity in industry will increase the number of firms 

that are able to break-even and enter the market, but also should have positive impact on sale of 

existing exporters.   Productivity in a certain industry could be influenced by changes in the 

exporting country’s technology level which, in empirical literature, is usually proxied by income 
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per capita. In the original Melitz (2003) model, technology is assumed to be exogenous to trade 

costs.  

Increase/decrease of extensive export margin indicates increase/decrease of diversification at the 

extensive margin. However, increase/decrease of export growth at the intensive margin does not 

necessarily tell us about direction of diversification of export growth at the intensive margin. 

Change of diversification at the intensive margin comes from the change in distribution of export 

volumes and, although export volume could increase/decrease indicating export growth/decline 

at the intensive margin, it does not necessarily change distribution of export volume toward more 

equality or inequality.  Assuming that change in distribution of export volumes will not 

necessarily respond in the same way as the growth of export volumes, the HT model explanation 

regarding the export growth at the intensive margin a priory refers to the changes in volume of 

export growth at the intensive margin, not on diversification at the margin. For that reasons, 

while the effect of determinants on diversification at the intensive margin as defined here is more 

of empirical question 

A review of the current state of knowledge identifies potential candidates from which the 

baseline model could be augmented, such as country size or factor endowments. Country size, 

measured either in geographic and/or population terms, could be important for a country’s export 

diversification. Economies of bigger size and lager population should have a greater potential for 

diversification due to benefits which arise from the economies of scale and a larger pool of 

potential innovators (Krugman, 1981, Klinger and Leaderman, 2011).   

Furthermore, pattern of export structure could be influenced by the abundance of factor 

endowments (human capital and natural resources). Abundance in natural resources seems to 

preclude diversification of export structure, since production and export structure primarily rely 

on the abundant resources (Harrigan and Zakrajsek, 2000). Heckscher and Ohlin (1950) develop 

a hypothesis on export specialization driven by endowments. The quality ladder model 

developed by Grossman and Helpman (1991) propose an endowment-driven innovation, which 

improves the quality of exported goods. They assume that high-wage leader countries 

successfully innovate due to their natural resources abundance and continually improve the 

quality of varieties in order to replace goods imitated by the low-wage followers (diversification 

along quality ladder).  However, export driven solely by endowments have been considered 
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“naïve” (Cadot et al, 2011), as factors other than natural endowments are potentially important in 

this context. On the other hand, theoretical models support arguments on the pro-diversification 

effect of human capital, with endogenous growth and new trade theories being the most 

prominent (Krugman, 1995; Romer, 1990; Grossman and Helpman 1991). The availability of 

human capital determines the country’s ability to innovate, adapt and implement technologies 

developed in advanced economies (Mayer, 1996). A higher level of specific and sophisticated 

knowledge in a country should decreases the relative cost of human capital and allocate the 

factor to adoption of existing technologies and products or to research and development 

(henceforth, R&D). Consequently, it will result in a greater number of product varieties and/or 

more varieties of the same products.   Human capital will mainly affect diversification along the 

extensive margin, while the intensive margin will be more affected when natural resources are 

considered. 

3.2. Review of empirical literature 

 

Discussion on export diversification in the literature mainly concentrates either on the effects of 

export diversification or on policy response regarding the diversification process. As the majority 

of studies find that export diversification increase economic growth, the expected question is 

what determines export diversification. However, this issue is still relatively unexplored in the 

existing literature. The lack of a systematic theoretical framework could serve as a possible 

explanation for the scarcity of empirical investigation.  

 

A few studies give evidence about a set of diversification determinates, estimated either from 

wide panel of countries all over the world (Parteka and Tambieri, 2011; Dennins and Shepherd, 

2011; Agosin et al, 2011) a specific region (Cabral, 2010) or specific country (Lim, 2010).  

Parteka and Tambieri (2011) provide a two-stage analysis: first, they investigate the relation 

between export diversification, on one hand, and the level of development and country fixed 

effects on the other. Instrumental variable estimation is used to account for potential endogeneity 

bias that arises from GDP per capita. Aiming to concretely reveal which factors explain 

diversification of export, the second stage of analysis account for a whole set of country specific 
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characteristics (e.g., economic size, geographical structure, institutional framework, variables 

related to trade, human capital and technological progress). The estimated results indicate the 

importance of economies of scale (larger market export diversification) and trade conditions such 

as trade barriers and trade openness indicated by participation in free trade agreements.   Agosin 

et al. (2011) focus on the process of reforms (such as trade and financial liberalisation), structural 

and macroeconomic factors (i.e. factor endowments and economic distance, exchange rate and 

exchange rate volatility). In the case of one single country, which is Chile, Gutierrez de Pineres 

and Ferrantino (1997) find that process of export diversification is enhanced by exchange rate 

depreciation and trade reforms.   Recent empirical literature relies on heterogeneous trade models 

in order to identify factors that influence export diversification. Response to change in trade 

barriers gains particular attention.  

Liberalisation of trade is one of the major post-socialist transition reforms. Transition countries 

signed many free and preferential trade agreements (FTAs and PTAs) with the rest of the world, 

but also among themselves. Lower trade costs induced by FTAs and PTAs should improve 

access to foreign markets and increase a country’s probability to respond to rising and more 

diverse foreign demand.  Agreements include intervention on variable (tariffs and taxes) but also 

on fixed costs (non-tariff barriers).  Trade effect of FTAs and PTAs attract significant attention 

in the empirical literature (Frankel et al, 1995; Amurgo-Pacheco and Pierola, 2007; Gamberoni, 

2007; Cadot el al., 2010; Kehoe and Ruhl, 2003; Mukerji, 2009; Sandrey and van Seventer, 2004 

and Debaere and Mostashari , 2008; Foster et al., 2011).  AmurgoA-Pacheco and Pierola (2007) 

and Foster et al. (2011) examine the agreements effect on both, the intensive and extensive 

export margins. While both studies reveal a significant and expected effect of the agreements, the 

magnitude of the effect on the margins differs among studies. The former study finds a greater 

effect of FTAs on the intensive margin of export growth and developed countries, while in the 

latter studies PTAs are more beneficial for the extensive margin and larger economies. Since 

Amurgo-Pacheco and Pierola (2007) utilize censored data (change from zero to one in trade 

matrix), they use a Tobit estimation technique. The literature argue on potential endogeneity of 

FTAs and PTAs: it is believed that signing countries have already significant bilateral trade. 

Foster et al. (2011) accounts for endogeneity by using panel models with fixed effect and a 

Heckman control function. 
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However, the global tendency of declining tariffs has shifted research interest towards the 

importance of “non-tariff” barriers. While numerous empirical studies (Roberts and Tybout, 

1997; Berdnard and Jensen, 2004b; Bernard et al., 2007a) reach general agreement that fixed 

costs of exporting are essential for the self-selection of heterogeneous firms, studies that examine 

the significance of such costs for the process of export diversification  appears very recently 

(Persson, 2010; Dennis and Shepherd, 2011). In addition, reduction of trade costs related to 

export, including international transport costs, is expected to have positive influence on export 

diversification.  Policies which aim to decrease such costs are known in literature as trade 

facilitation policies. The study of Dennis and Shepherd (2011) is our empirical implementation 

of the heterogeneous model from the export diversification perspective.  Interpreting export 

diversification through the new product margin (i.e. extensive margin), researchers were 

primarily concerned to show how it is affected by domestic market entry, cost of export and 

international transport costs. The results of Poisson fixed effect model reveals that market entry 

costs and international transport costs have strongly significant negative effects on export 

diversification, particularly in a sub-sample of low-income countries. Interestingly, tariffs in 

importing and exporting countries seem to have no influence on export diversification. Scarcity 

of Doing Business data, which are used as a proxy for entry and trade costs in a cross-section of 

118 developing countries, preclude any strong conclusions.  On the other hand, Persson (2010) 

based analysis on the theoretical prediction of Chaney (2008) and examine how the extensive 

margin of trade in homogenous and differentiated goods responds to the change in trade 

facilitation policy. Trade costs are proxied by the number of days needed to export goods 

(Persson, 2010) and a Poisson fixed effect model is used. The findings suggest the positive effect 

of trade facilitation on the extensive margin of trade and expected higher elasticity of 

differentiated products.  Again, as in previous studies, there is a requirement for more variation 

in the time series to be able to draw stronger conclusions. The availability of more data should 

enable researchers to take advantage of panel data and to shed more light on the dynamics of the 

diversification process. Both studies were concerned with the potential endogeneity of trade 

costs.  To account for such a possibility, both apply an instrumental variable strategy. In 

addition, Dennis and Shepherd (2011)   include five-year lags of GDP and GDP per capita to 

account for endogeneity.  However, the results of such procedures were similar to the baseline 

estimates.   
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As explained in the section 3., institutions are related to fixed costs of exporting in the 

heterogeneous trade model: better institutions decrease fixed entry costs. Although the existing 

empirical studies that investigate export-institutions relations are based in other theories (such as 

new trade theory or new institutional economics), all theories predict a positive relationship 

between trade and institutions. This prediction is confirmed in a large number of studies (Rodrik 

et al. 2002; Dollar and Kraay, 2004; Levchenko, 2010; Starosta de Waldemar, 2010). Rodrik et 

al. (2002) and Levchenko (2010) recognize institutions as a source of comparative advantage and 

important determinants of country’s trade.  Examining patterns of bilateral trade, Francois and 

Manchin (2007) find that institutional quality and well developed institutional infrastructure 

influence not just export levels, but also the probability that export will take place at all (i.e. 

extensive margin of trade growth). As a proxy for the quality of institutions, Francois and 

Manchin (2007) and Parteka and Tambieri (2008) use variables that cover different (available) 

aspects of institution such as government size and effectiveness, rule of law, regulatory quality or 

voice and accountability and find a positive effect of good quality institutions on export 

diversification. However, other studies observe usually one dimension of institutions, such as 

rent-seeking (Starosta De Waldemar, 2010), regulatory barriers (Baranga, 2009) and contract 

enforceability (Anderson and Marcouullier, 2002; Nunn, 2007; Ranjan and Lee, 2007) and find 

significant influence in shaping the process of export diversification. The former, the relationship 

between political regimes, corruption and export diversification is of special research interest. In 

the context of transition economies, the importance of those relations is even greater. Observing 

the effect of the political regime on sectoral diversification, Cuberes and Jerzmanowski (2009) 

explain theoretically and determine empirically  that non-democracy increases sector 

concentration, by increasing barriers to entry of new firms (registration and licence fees, bribes, 

time spent on fulfilling bureaucratic requirements, limited access to public infrastructure  and 

others). Murphy et al (1993) explain the effect of rent-seeking, one particular form of corruption. 

According to them, rent-seeking could affect diversification activities due to political reasons, 

credit constraints faced by entrepreneurs and long-term maturation of new goods. The 

entrepreneurs have limited investment options if they are not part of the government and do not 

have established lobbies. The lack of credit imposes difficulties to cover additional costs which 

could arise due to bribes and other form of illegal payments. They also argue that there is greater 

possibility of rent-seeking in the long-term projects such as innovation. Hence, a higher level of 
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rent-seeking will impede introduction of new products as entrepreneurs will under invest because 

they cannot reap of all the profit. 

There is a well-established empirical literature on the diversification-development nexus.  It is a 

priori expected that production and trade will be more diversified at a higher level of 

development; striking empirical findings indicates that concentration of production and export 

exhibit a decreasing trend at the initial, lower level of development. According to empirical 

findings, increasing income per capita of exporting country is expected to have a positive impact 

on export diversification at a lower level of development; however, at a higher level of 

development, further increase in income will support export concentration. The influence on 

diversification should be greater along the extensive than along the intensive margin.   Acemoglu 

and Zilibotti (1997) argue that there are limited diversification opportunities at lower levels of 

development, because of the scarcity of capital and indivisibility of investment projects. 

However, the process of adoption and imitation of easily accessible new technologies developed 

in advanced economies (Imbs and Wacziarg, 2003) increase the level of diversification along 

with the level of development. In addition, further distance from the technological frontier in 

poorer countries eases the introduction of new products (Klinger and Leaderman, 2011). As the 

level of a country’s development increases, the country offers more incentives to producers to 

increase their production mix. Increasing GDP per capita is usually linked with dynamic changes 

regarding the quality of institutions, human capital or business environment in general, which all 

together favour greater heterogeneity of economic structure. Growth models (Aghion and 

Howitt, 1992; Fiorillo, 2001) assume that increasing GDP per capita changes the sectoral 

productivity due to changes in the consumption pattern and demand elasticities. Consequently, 

the structure of the economy is changed, with increasing diversification from primary to the 

secondary or tertiary sectors. However, as country become closer to the technological frontier, 

many export products close as a part of regular churning. Richer economies intend to outsource 

production of certain products that requires endowments that are not many abundant in their 

home county. Cadot el al. (2011) warns on possibility that re-concentration is a statistical artefact 

of the Harmonised System (HS). HS records in some sectors, such as textile, a great number of 

low-value lines, while on the other hand, record economically important sectors, such as 

machinery, in a far lower number of lines.   That could explain why more develop countries start 

to re-concentrate at higher level of development.  
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The empirical studies presented here cover the majority of factors identified by theory. The focus 

of the studies is mainly on developing African and Latin American countries. Although 

European transition countries are in a developing phase, there is no study that examines the role 

of export diversification in such a process or that examines policies that should be designed to 

foster diversification. Unavailability of firm-level data in transition economies precludes analysis 

of export behaviour at firm level; however, data on macro indicators identified as affecting 

exports are publicly available. We intend to use such data to fill the gap in the empirical 

literature. 

 

 

 

3.3. The role of aid-for-trade 
 

 

Large group of transition economies are significant recipient of trade assistance in form of aid-

for-trade. As the name indicate, aid-for-trade aim to improve different dimension of countries’ 

trade, to overcome trade-related obstacles and to improve better integration of countries into 

global trade system. One dimension of trade that could be influenced by aid is diversification of 

export. In that sense, we could consider aid-for-trade as one of the export diversification 

determinants. This section is going to introduces in more detail aid-for-trade initiative, review 

the existing empirical studies on the aid effectiveness and offer expiation why this initiative is 

potentially important in light of our analysis, by making a connection between aid-for-trade and 

export diversification. 

 

3.3.1. Aid for trade initiative 

 

Low supply capacity in developing countries (inadequate infrastructure, high trade and operating 

costs) precludes firms to benefits from preferential market access to developed countries. This is 

considered to be the main reason for low export growth and low level of export diversification in 

developing countries. To avoid ineffectiveness of multilateral trade reforms, developed countries 

implemented aid-for-trade (Aft) initiative, launched by the WTO in 2005. Aid-for- trade is part of 

overall development aid aiming to help developing countries and countries in transition to 
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prosper from integration in the global trading system and the Doha Round liberalisation 

initiative. It should help both, entrepreneurs and investors, to exploit export opportunities.   

 

Aid-for-trade consists of the following types of Official Development Assistance (ODA)
2
:  

 trade policy regulation and trade related-adjustments (trade policy and administrative 

management, trade facilitation, regional trade agreements, multilateral trade negotiation, 

trade education and trade-related adjustments). 

 economic infrastructure (transport and storage, communications, energy generation and 

supply,  business support services and institutions, banking and financial services). 

 building productive capacity (agriculture, fishing and forestry, industry,  mineral 

resources and mining  and tourism) 

 

Hallaert and Munro (2009) elaborate that most common objectives of WTO’s Aid for trade 

Initiative are greater trade, export diversification, maximization of the link with the rest of the 

economy and improvement of country’s capacity to implement trade reform. To achieve its 

objectives, trade assistance to developing countries aim to overcome supply-side constraints, to 

build trade-related infrastructure, to implement trade reforms and liberalisation and to support 

regional integration and trade agreements (WTO, 2006).  

Despite clearly defined objectives and goals, donors do not develop serious system to evaluate 

effectiveness of aid assistance (Cadot et al., 2011).   On one hand, there are qualitative 

assessments from client satisfaction surveys, but their helpfulness is questionable due to potential 

element of subjectivity in answers (Klette et al, 2010). On the other hand, there is very limited 

number of empirical studies that asses aid effectiveness.  

 

3.3.3. Aid-for-trade and export diversification 

 

                                                           
2
 According to OECD (2007;2008), business and banking services included in aid for building productive capacity 

category of aid.  As in other empirical studies (Cali and Te Velde, 2010), we take data as classified in OECD 

Creditor Reporting System (CRS) database.  
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Survey responses from 84 recipient countries show that export diversification is the main goal 

recipients want to achieve through aid-for-trade (OECD, 2011). Donors, on the other hand, 

consider long term goals, such as poverty and growth, to be more important than export 

diversification. Considering that export diversification should reduce risks and demand shocks, 

diversification becomes more important for donors in the period of the latest economic crisis 

(OECD, WTO, 2011). Hoekman and Wilson (2010) also point out importance of trade initiative 

considering that trade could be a mean of recovery from crisis.  

 

All aid categories mentioned above may influence diversification of countries’ export base, but 

not all categories are expected to be equally important for diversification. The most important 

should be aid for building productive capacity; by improving production capacity to produce 

goods and services and to invest in new industries and sectors, it should directly help countries to 

diversify their export.   

 

3.3.3. Empirical literature  

 

Number of studies investigates the influence of aid on trade and growth outcome. The growth 

effects are mixed and inconclusive (Cali and te Velde, 2011; Hoekman and Wilson 2010; 

Bourgiuognon and Sudenberg, 2007; Doucouliagos and Paldam, 2007). Most recently, there is 

consensus in the literature that the effect of aid depends on aid conditionality on other factors, 

such as absorptive capacity of recipient countries and domestic policies and aid heterogeneity.   

 

Surprisingly, empirical investigation of impact of aid-for-trade on trade is rather limited. 

However, the existing studies on trade effect are more consensual regarding the influence that 

aid has on trade. Majority of empirical studies find that aid support trade (Helble et al, 2009; 

Vilij and Wagner, 2010; Cali and te Velde, 2011).  Morrissey et al. (2006) rely on empirical and 

case study evidence and conclude that trade facilitation (improved by financial assistance in form 

of aid-for-trade) increase imports and export, even more than trade policy reforms. Gravity 

specification in Helble et al. (2009) finds positive and significant effect of aid on trade volume. 
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The effect of aid directed to trade policy and regulatory reforms are the largest. They show that 

1% increase of the aid on the trade policy (amounts to $11.7 million), causes $818 million of 

greater trade globally.  Contrary, Cali and te Velde (2011) find that aid for economic 

infrastructure significantly increases recipient country’s export, while aid for productive capacity 

has no significant effect.  They also conduct sectoral analysis and show that aid to economic 

infrastructure is beneficial for mining and manufacturing sectors.     

Breton and Uexkull (2009) use data on product specific technical assistance for trade to estimate 

export of products subject to assistance. They find that technical assistance is more effective for 

sectors with higher level of initial export compared to sectors with low level of initial export. To 

explain the results,  the authors argue that obstacles to export are more easily identified within 

existing exports than within new exports. Consequently, assistance could be more effectively 

allocated to areas that are known to be problematic. Another concern is the possible endogeneity 

of selection of already prospectus countries and industries. Hence, they accounted for 

endogeneity by using specification that match exporters’ differences in effectiveness of 

assistance for high and low initial exporters. In that case, the results show no differences between 

exporters regardless of initial level of export.    

Francois and Manchin (2007) estimate a large panel of bilateral trade flows over the period 

1988-2002 for a number of countries and focus on the effects of communications and transport 

infrastructure. They estimated that an increase of one standard deviation (from the mean) in the 

communications infrastructure raises the volume of trade by roughly 11 percent, compared to a 7 

percent effect of transport infrastructure and a 2 percent effect on trade from tariffs. In the case 

of LDCs, transport is more important than communications.  

The empirical investigations are concerned with two issues: potential endogeneity of aid to trade 

and lagged effect of aid on trade.  Endogeneity of aid to trade potentially arise from reverse 

causality from aid to trade that could be explained through political dimension of aid and/or 

selectivity in aid allocation. 

Political dimension of aid is very important. Politics is involved in aid distribution through 

lobbing groups and rent-seeking activities in donors and recipient countries that is associated 

with partners trading interests. Some studies relate aid to level of democracy, but findings are 
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inconclusive. While  Djankov et al. (2008) find that aid has negative impact on democracy in a 

large panel of countries. Studies concentrated on particular region, such as Heckleman (2010)   

with focus on Eastern Europe and former Soviet countries and Goldsmith (2001) with focus on 

Africa, find that aid support  democratic reforms.   

Selectivity arises if aid is allocated to countries with which donor has developed trade 

relationships (particularly if recipient are significant consumer of export goods from donor 

country) or donor’s former colonies. Argument is that donors could better recognise the need for 

trade reforms in trading partner countries than in unknown markets.  In opposite, aid could be 

allocated in order to promote undeveloped trade between recipient and donor countries. In the 

literature, endogeneity of aid for trade is usually connected to the problem of tied aid. According 

to OECD definition, aid provided to recipient country is tied if it is given under condition that 

procurement of the goods or services involved is limited to the donor country.  Selectivity bias 

could arise as more aid could be transferred to the countries where is easier to tied aid (Knack 

and Smeets, 2012). These are all reasons to suspect on potential aid endogeneity.   Selectivity 

could appear in the choice of sector, not just countries, when better performing sector receives 

more trade than other sectors. According to Cali and te Velde (2011), aid for productive capacity 

building is especially subject to sectoral selectivity which will generate an upward bias in the aid 

coefficient if aid is intentionally directed to better performing sector. To address endogeneity, 

they instrumented aid by the Freedom House Index and an index proposed by Gartzke (2009) 

that measure „affinity of nation“ (argument that donor choose recipient based upon development 

and democratic measures).  

Two issues arise from the previous review. Firstly, aid effectiveness is usually investigated for 

African or Latin American countries. Although large group of transition economies are 

significant recipient of trade assistance in form of aid-for-trade, no empirical studies has been 

undertaken to investigate aid effects on trade in transition economies.  Secondly, only few 

studies analyse whether aid achieves its objectives other than greater trade or assess the 

effectiveness of different sub-categories of aid. One objective we are particularly interested in is 

the export diversification. Surprisingly, there is no empirical study investigating aid effects on 

export diversification, total and at the margins.  Our analysis attempts to investigate those issues 

and fill the gaps existing in the literature. 
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4. Empirical estimation 

4.1. Data description and methodology 

 

Indicators of export diversification are calculated by using 6-digit level of the Harmonised 

System (HS) data from COMTRADE, 1996 revision, which recorded data in 5113 export lines. 

Data recorded at 6-digit level is the highest level of internationally comparable disaggregated 

country-level export data. HS is a tariff and trade classification maintained by the World 

Customs Organization (WCO).  

 

Our sample includes an unbalanced panel of data from 27 transition economies in period 1996-

2010. Except for Montenegro, that has data from 2006, data on export for other countries are 

available for the entire period observed.   Since COMTRADE does not report inactive export 

lines, firstly, we identify inactive lines in all countries and all years and assigned them zero 

values.  Hence, we have harmonized sample size, with 5113 export lines in total. Mirror import 

data, which are considered to be more accurate in developing countries, are used instead of direct 

export data to reduce potential errors in reported amounts. 

 

Domestic market entry and export costs are taken from World Bank Doing Business database. 

Domestic market entry costs are sunk costs proxied by costs, time and administrative procedures 

to start-up and operate company in domestic market. Measured by the costs to export 

standardised cargo of goods (excluding ocean transit and tariffs), the foreign market entry has 

elements of both, fixed and variable costs. Export costs are the official fees to export 

standardised 20 foot cargo of goods (excluding ocean transit and tariffs). Fees covers document 

preparation costs, administrative fee for custom clearance and technical control, terminal 

handling charges and inland transport.  The reduction of export costs is considered as part of 

trade facilitation measures. 

 

Country’s income, variables on macroeconomic stability and gdp comes from World Band WDI 

database, while data on distance is taken from CEPII. Aid data are taken from the Creditor 
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Reporting System (CRS) database, collected by OECD. Aid commitments are used since 

disbursements are not systematically reported by international financial institutions (IFIs) to the 

CRS, which are important source of financing in transition economies. 

 

4.2. Model  

 

 

 

Building on a discussion in the previous section, the following model is specified: 

 

 

                                                                         

                                                    +                                           (1)                             

 

 

The dependent variable (       is the indicator of export diversification for country i (exporting 

country) and time t. Under assumption that diversification is intrinsically dynamic process, the 

dependent variable with one year lag (           ) is included as explanatory variable on a right-

hand side.  

 

First set of variables included accounts for the factors identified in the heterogeneous trade 

theory: sbcosti,t,  which correspond to domestic market entry costs; excosti,t  and tariffi,t which 

refer to international trade costs; disti to proxy for other international transport costs and gdppci,t 

to control for  technology in exporting country. These are the main variables of our interest. 

Domestic market entry costs are sunk costs proxied by costs, time and administrative procedures 

to start-up and operate company in domestic market. The average, ad-valorem tariff imposed by 

importing countries in % (tariffit) is variable trade costs, depending on the value of shipments. 

Measured by the costs to export standardised cargo of goods (excluding ocean transit and tariffs), 

the foreign market entry has elements of both, fixed and variable costs. International transport 

costs are proxied by average distance between exporting country and major market in Europe in 

km ( disti ).  As explained earlier, the HT theory predicts that entry and trade costs should have 

negative effect on diversification at the extensive export margin while the effect of technology is 
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expected to be positive. However, no a priory effect of such variables can be expected for 

diversification at the intensive margin as we could not predict in which way distribution of 

export volume will change when costs or technology changes.  

 

In addition to variables indentified in HT theory, we include variables specific to countries in our 

sample, such as aid for building production capacity             .  To our knowledge, this study 

is the first that empirically connect aid-for-trade and export diversification. Since aid is directed 

to enhance diversification process and decrease trade costs, leaving out of aid from 

diversification regression cause problem of endogeneity due to omitted variable bias and lead to 

bias estimates of true impact. The aid is lagged two period in our model. The reason for this is 

intuitive, as it is expected to observe the effect of aid on trade with some lags. Lagged effect 

could be due to data reporting; if  aid is transferred at the  end of year, it is reported under current 

year while it is reasonable to expect its effect in the future period. 

 

Another set of variables,                      are additional variables identifies in the literature 

as important determinants of diversification process. These are gdpi,t (to account  for economic 

country’s size), and the real interest rate (intrestratei,t) and  government budget deficit 

(govdeficiti,t). Two later variables measure  macroeconomic stability, particularly important 

question for countries in transition and usually included in empirical studies with focus on 

transition. Real interest rate is an indication of monetary policy, while government budget deficit 

asses fiscal performance in a country.  Finally, a t-1 time dummies (    are included to minimise 

the potential bias of estimates that could arise from cross-group correlation of the residuals 

(Sarafidis et al., 2009; Roodman, 2009) and to take into account potential effects of universal 

time-related shocks in transition. 

 

4.2. Empirical methodology  

 

 

Since we are interested in the overall diversification and diversification at the intensive and 

extensive export margins, three regressions will be estimated. We follow Cadot et al. (2011) and 
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used total Theil index as well as within and between components of the Theil as a measure for 

overall diversification, diversification at intensive and extensive margins, respectively.  

 

Based on the review of empirical literature, we recognised that dynamics of export 

diversification process, potential enodgeneity of entry and trade costs, time invariant and slowly 

changing variables (distance, entry and export costs) and country’s heterogeneity are some of the 

issues that need to be addressed in the empirical investigation of the relationship between export 

diversification and trade facilitation measures.  

 

Eichengreen and Irwin (1996) suggestion to take history of trade relationship into account 

motivated us to estimate dynamic linear model. They recognise major technical difficulties to do 

with estimation of lagged dependent variable. Since that time, estimation methods have been 

approved which address technical difficulties recognised by Eichengreen and Irwin (1996), but 

also enables researchers to address number of other issues in estimation of trade diversification 

models, which we discuss below.   

 

Dynamics in export diversification path remains an “open” question in the literature. One of the 

reasons is that there is no time series of adequate trade costs data. WB Doing Business entry and 

export costs data are example of data that fulfil condition of adequacy. However, the WB started 

to collect data only relatively recently, on entry cost in 2003 and on export cost in 2005. It is 

likely that this is the main reason why dynamics of diversification process remain in the “grey 

area” in export diversification literature.  Considering that we now have 8 years of entry cost 

data and 6 years of export costs data in combination with longer time span for other variables 

included in the model, we are able to obtain a first dynamic estimation.  

 

Another issue, the potential endogeneity of entry and export costs and aid for trade  is already 

discussed in the literature (Johansson and Petersson, 2009; Dennis and Shepherd, 2011; Cali and 

te Velde, 2011; Knack and Smeets, 2012 ). Endogeneity of costs could arise from suspected 

reverse causality between export diversification and costs. Argument for reverse causality comes 

from political economy; more diversified exports tend to lobby for reduction of trade costs.  

However, the literature on export diversification and trade facilitation does not have many 
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appropriate external instruments for export costs. Up to date, there is only proposition of Dennis 

and Shepherd (2011), who suggest to use geography and colonial history as export cost 

instruments in export diversification specification. Since such instruments are time-invariant, 

fixed effect estimation in a panel data framework is precluded. Suspected endogeneity of aid for 

trade is explained in section 3.3.3. in more detail.   

 

In order to account for the listed problems we opt for the Generalised Method of Moments 

(GMM).  GMM is desirable since it gives possibility to exploit internally generated instruments 

for endogenous variables. Based on issues raised in the empirical literature, it seems more 

appropriate to use system GMM rather than the difference GMM estimator for our model. 

System GMM has better finite sample properties in terms of bias and root mean squared error 

than difference GMM (Blundell and Bond, 1998; Blundell et al., 2010). Since some of variables 

in the model are time invariant application of difference GMM will exclude such variables from 

the model (Roodman, 2009). This could be particularly problematic since our variable of interest 

(entry and export costs) slowly changes over time.     System GMM also seems superior over 

difference GMM in unbalanced panels since difference transformation in difference GMM could 

magnifies gaps (Roodman, 2009), which is of some importance given our data set. The other 

issue regarding our dataset is the small number of observation. We are particularly concerned 

with number of instruments given small data set and for that reason we use xtabond2 STATA 

written program and its “collapse” command to additionally decrease number of instruments. A 

finite sample Windermeijer (2005) correction to the two-step covariance matrix is applied, which 

makes estimation efficient and robust to heteroskedasticity and cross-correlation. 

 

Furthermore, to account for dynamics, lagged dependent variable is included on the right-side of 

the equation. In order to solve for endogeneity bias, it is necessary to apply valid instruments for 

potentially endogenous variables. In order to address the validity of instruments and GMM 

estimation, Arrellano-Bond Serial Correlation tests (m1 and m2) and the Sargan/Hansen tests of 

overidentifying restrictions are conducted.  Tests for residual correlation, m1 and m2, test the null 

hypothesis of no first and second order autocorrelation in the error in the first difference 

equation, respectively.  Since the errors in the levels are not correlated, it is expected to find 

significant first-order serial correlation in the first-differenced error term (tested by m1), and no 
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significant second-order correlation in the first-differenced error term (tested by m2). Expected 

absence of second-order serial correlation is confirmed in each specification, indicating 

instrument validity.  

 

One of the crucial assumptions for estimation validity is that instruments must be exogenous in 

order to meet orthogonality condition. Hence, we further proceed with Sargan tests of 

overidentifying restrictions, which serve to test the instruments exogeneity. The result of Sargan 

test indicates instrument validity as we could not reject the null that the restrictions are 

sufficiently close to zero. Likewise, the Hansen test of instrument validity and difference-in-

Hansen tests of exogeneity of instrument subsets, additional tests for instrument validity reported 

in xtabond2, indicates that the instruments are valid in the two-step system GMM estimation.  

 

Whether the additional subset of instruments in system GMM is valid depends on the “steady 

state” assumption which requires that there are no correlation between changes in the 

instrumenting variables and the fixed effect. The results of difference-in-Hansen diagnostic 

indicates that “GMM instruments for levels”, the additional set of instruments for system GMM, 

are valid. Hence, the test supports that theoretical argument of system GMM appropriateness for 

the model. It is valid to employ a system estimator in our model and accept the “steady-state” 

assumption required for system estimation.  

 

The diagnostic tests indicate that the model is correctly specified, endogeneity is treated with 

valid instruments and it is safe to use system GMM estimation technique. We proceed to 

estimation in the next section. 

 

4.3. Main results 

 

4.3.1. Aggregated data 
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Table 1 presents results of the GMM estimation of model (1). The first three columns of table 1 

present the estimation of the model with different dependent variables: overall diversification (as 

measured by the total Theil index) is used as the dependent variable in column 1 and 

diversification at intensive and extensive margin as dependent variables in columns 2 and 3, 

respectively. Since the total Theil index is the sum of intensive and extensive margins, 

coefficients on the total Theil index capture the prevailing effects from the margins.  

  

                              Table 1. Baseline specification, System GMM estimates 

 
 (1) (2) (3) 

 theil intensive extensive 

L.theil 0.847***   

 (0.0894)   

    

L.intensive  0.939***  

  (0.0518)  

    

L.extensive   0.967*** 

   (0.0253) 

    

Entrycost 0.0126** 0.0210** 0.00145** 

 (0.00619) (0.00791) (0.000548) 

    

Exportcost 0.000532** 0.000370** 0.0000264 

 (0.000241) (0.000170) (0.0000433) 

 

Distance -0.000230* -0.000212** -0.0000162 

 (0.000132) (0.0000953) (0.0000263) 

    

Tariffhs  0.0306* -0.00395 

  (0.0163) (0.00545) 

 

Gdp 3.14e-13 8.56e-13 -4.16e-14 

 (2.99e-13) (6.31e-13) (1.23e-13) 

    

Gdppc -0.0000122 0.00000946 0.00000372 

 (0.0000150) (0.0000108) (0.00000582) 

    

Aidprod 0.000567 0.00161 -0.00187** 

 (0.00253) (0.00245) (0.000609) 

    

L.aidprod -0.00200 0.00118 -0.000107 

 (0.00283) (0.00115) (0.000262) 

    

L2.aidprod 0.00547** 0.00505** 0.00230** 

 (0.00252) (0.00235) (0.000993) 

    

Intrestrate  0.00311 0.000920** 

  (0.00306) (0.000425) 

    

Govdeficit  0.00202 -0.00115* 

  (0.00436) (0.000656) 
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_Iyear_2005   -0.0229 

   (0.0296) 

    

_cons 0.0898 -0.490** -0.00397 

 (0.259) (0.204) (0.0490) 

N 111 111 111 

                                Standard errors in parentheses 

                               * p ≤0.1, ** p ≤ 0.05, *** p ≤ 0.01 

 

 

Very large size and highly significant lagged coefficient is an empirical regularity characteristic 

to all regressions.  It suggests that export diversification is highly persistent.  The sign of the 

other variables varies across specification in terms of statistical significance and sign.  

 

The coefficients on our main variables of interest, domestic market entry cost and export costs 

has expected, positive coefficient in all regressions. It indicates that higher level of costs increase 

export concentration (as larger Theil means greater concentration). Each category of costs is 

statistically significant when overall diversification and diversification at the intensive margin is 

used as dependent variable. However, the fixed cost of domestic market entry seems to be the 

only type of costs important for the diversification at the extensive margin.  We already explain 

that lower domestic market entry costs leaves firm with larger operating profit at domestic 

market, decrease productivity threshold and enable domestic firms to produce more profitably 

and to enter foreign market. Under assumption that each firm produces differentiated products, 

change in the number of profitable firms is expected to change the number of export products 

(i.e. extensive margin). We also find that entry costs are also significant for diversification at the 

intensive margin, probably due to significant proportion of variable costs in entry costs. 

However, it will not be surprising to find insignificance of entry costs for intensive margin if 

entry costs has predominantly elements of fixed costs. In that case, once firm decide to enter the 

market, the change in the export volume could be unaffected by sunk costs of market entry, 

which are already paid. The international trade costs (export costs and tariffs) are significant 

explanatory variables of the changes in the export volume distribution (i.e. intensive margin), but 

they enters as non-significant when diversification at the extensive margin is assessed. Yet, it is 

reasonably to expected that costs that varies with the shipments, such as tariffs and in some part 

export costs, will be more important for the export volume than the number of product exported. 
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In this context, positive and significant effect in the model with overall diversification indicate 

possibility that overall diversification picks up the effects of both margins. This could be 

expected considering that by construction, total Theil (measure of overall diversification) is 

aggregate measure of within and between Theil (measure of diversification at the margins). 

 

Unexpectedly, diversification at the margins seems to decrease along the level of development. 

As explained in Bebczuk and Berretoni (2006), this is likely an indication that the domestic firms 

in exporting countries are encouraged to focus on few products in order to exploit economies of 

scale. Control for macroeconomic stability has significant influence on diversification at the 

extensive margin. Higher level of real interest rate and government budget deficit tend to 

discourage diversification at the extensive margin. 

 

Regarding the absolute magnitude, entry and export costs, as well as distance, have considerably 

lower effect on export diversification than the one found in the previous, cross-sectional studies 

(Persson, 2010; Dennis and Shepherd, 2011).  Such difference could be explained by the nature 

of data. In other words, although costs differ between cross-sectional units, data on export costs 

and distance show little or no variation over time. The effect of entry costs on the extensive 

margin are in accordance with findings in the prevailing literature (Helpman et al., 2008; Dennis 

and Shepherd, 2011).  

 

Overall, estimated results find clear that both type of costs observed in HT models (market entry 

costs and trade costs) is significant only for diversification at the intensive margin.  

Diversification at the extensive margin is significantly explained by the market entry costs only. 

Such findings are in accordance with the main prediction of theoretical model developed in 

previous chapters. Large number of studies only observes in what way overall diversification, 

measured by total Theil, responds to country’s policies and country’s characteristics (Parteka and 

Tambieri, 2011; Agosin, 2011). While there are clear theoretical predictions regarding the effect 

of entry and trade costs on the export margins, overall diversification seems to pick up prevailing 

effect from the margins.   In that sense, decomposition of the diversification along the margins 

should enable researchers to give more reasonable explanations for the overall diversification as 

well. 
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The aid directed to strengthen internal capacity (aid for building production capacity) is 

statistically significant for diversification at the extensive margin indicating that more aid 

encourage export diversification. This is consistent with situation in transition economies which 

have low productive capacity and any improvements could make significant difference, as our 

data confirms. However,  the aid lagged two period enters significantly for diversification at both 

margins, but the sign of coefficient indicates that it fails to diversify export.  

 

4.3.2. Sectoral specification 

 

Some countries follows sector approach in distribution of aid for trade. For example, EU develop 

Sector Policy Support Programme (SPSP), which support sector programme in developing 

countries. The aid for trade is usually distributed by the same principle. We aim to investigate the 

effectiveness of such initiative and further investigate the effect of aid for building productive 

capacity data distributed at the sectoral level. 

Data on aid for trade are taken from the Credit Reporting System (CRS) Aid Activities database 

of the OECD.  Aid for production capacity is the only aid category dissagregated at the sectoral 

level. CRS reports a sectoral breakdown of aid for productive capacity  on agriculture, fishing 

and forestry; industry,  mineral resources and mining,  trade policy and regulations  and tourism.  

Those categories are often named in the literature as trade development aid as its intention is to 

support investment in trade-oriented industries and encourage trade activities by domestic firms.  

We consider that aid allocated to support production process directly is particularly important for 

diversification of production and export and for that reason in our definition aid for building 

production capacity exclude the last two categories (trade regulation and tourism), which are 

observed as separate categories of aid.  We aggregate HS2 chapters into 10 sectors and match 

them to sectors-aid recipient (see table in appendix I). To be able to match diversification 

indicator to certain sector, we also calculate Theil index for each HS2 level category and 

calculate mean valued for each sectors. 

 

The table 2 reports the GMM coefficients of the sectoral estimation.  

 



39 

 

           Table 2.  Sectoral estimation, System Generalised Methods of Moments (GMM) estimates  

 

 (1) (2) (3) 

 theil intensive extensive 

L.theil -0.675***   

 (0.0201)   

L.intensive  -1.236***  

  (0.334)  

    

L.extensive   0.699*** 

   (0.203) 

    

Entrycost 0.00424 0.0516 -0.0149** 

 (0.0143) (0.0600) (0.00587) 

    

Exportcost 0.00106* 0.00168* -0.0000228 

 (0.000620) (0.000954) (0.000118) 

    

Distance -0.000373** -0.000865** 0.0000479 

 (0.000173) (0.000337) (0.0000398) 

    

Tariffs -0.0560 -0.0656 0.00128 

 (0.0394) (0.0415) (0.00489) 

 

Gdp -7.88e-12 -1.09e-11 -3.12e-13 

 (6.98e-12) (8.73e-12) (4.48e-13) 

    

Gdppc -0.000102 0.000310 -0.0000297* 

 (0.000106) (0.000326) (0.0000176) 

 

Aidprod 0.0929 -0.0498 -0.0641* 

 (0.0965) (0.390) (0.0772) 

    

L.aidprod 0.0223 0.137 -0.0909 

 (0.0518) (0.592) (0.0884) 

    

L2.aidprod -0.0000132 0.0334 0.137 

 (0.0208) (0.335) (0.123) 

    

rir 0.0284 0.0920 -0.0112* 

 (0.0459) (0.0825) (0.00575) 

    

govbal 0.00763 -0.0395 -0.00465** 

 (0.0421) (0.0525) (0.00237) 

    

_cons 2.521** -0.214 0.525* 

 (1.020) (2.024) (0.314) 

N 1165 1165 1165 

Standard errors in parentheses 

* p < 0.10, ** p < 0.05, *** p < 0.001 

 
Lagged dependent coefficient is also highly significant at the sectoral level.  In sectoral estimation, each 

type of costs observed in HT models (market entry costs and trade costs) is significant only for 

diversification at one margin:  while market entry costs significantly explain diversification at the 

extensive margin, trade costs are more informative in explanation of diversification at the intensive 

margin.  
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Here, aid for production capacity has significant positive influence at diversification at the 

extensive margin only and no lagged effect is significant. It is expected as sectoral aid is 

transferred to specific purpose. As in estimation with aggregated data, macroeconomic stability 

is important for the level of diversification at the extensive margin.  Surprisingly, higher real 

interest rate support diversification at the extensive margin at the sectoral level.  

 

 

5. Conclusion 

 

A large number of export diversification studies are purely empirical and lack appropriate 

identification of determinants in theory (Parteka and Tambieri, 2008; Dutt et al, 2008). These 

studies mainly proxy export diversification with index of concentration and/or inequality of total 

export (i.e. overall concentration).   However, overall diversification measured by concentration 

index could be additively decomposed into changes in index due to changes at the intensive and 

extensive margins of export growth. Decomposability property of inequality index enables us to 

capture the effect of diversification at the export margins. Heterogenous trade theory gives clear 

guidance on the factors that determine changes at the extensive margin and a large number of 

empirical studies confirm theoretical predictions. What is happening at the intensive margin is 

the empirical regularity, with no valid theory behind.  

We rely on heterogeneous trade theory and specificity of transition economies to build model to 

be estimated. The main variables of interest in our baseline model are market entry, transport and 

trade costs. Further, we augmented baseline model to account for the effect of aid-for-trade, 

initiative of OECD countries to allocate technical assistance to developing and transition 

countries to help them better integration in the system of global trade. Considering that one of 

objectives of such initiative is greater diversification of export in recipient countries, it is 

surprising why up to date, no empirical analysis is obtained to observe how diversification at 

different margins of export growth and total diversification is affected by aid for building 

productive capacity. As aid is directed to enhance diversification process and decrease trade 
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costs, leaving out aid from diversification regression cause problem of endogeneity due to 

omitted variable bias and lead to bias estimates of true impact 

We estimate dynamic panel model using system GMM.  Up to date, dynamics in export 

diversification path remains an “open” question in the literature, possible due short series of 

adequate trade costs data in the past.  

The results of our analysis revel that overall diversification is significantly determined by both, 

entry and trade costs; the impact of entry costs are realized through the extensive margin, while 

the impact of trade costs is associate with diversification at the intensive margin. Very large size 

and is highly significant lagged coefficient is an empirical regularity characteristic to all 

regressions.  It suggests that export diversification is highly persistent. Further, we find that aid 

for productive capacity support diversification of export at the extensive margin in transition 

economies. Aid has lagged effect on diversification at the both margins. The second lag of aid 

enter significantly in all regressions, but sign on coefficient suggest that aid discourage 

diversification.  

In the sectoral estimation, costs behave in same manner as in estimation with aggregated data. 

Regarding the influence of sectoral aid,   the results  indicate that effect is significant only for 

extensive margin, encouraging expansion of export basket in transition countries. However, no 

lagged effect of aid is found.  
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APPENDIX I 

Table 1. HS2 product codes matched with  aid for productive capacity 

HS 1996 
Product 
Code HS 1996 Product Description Sector 

Aid for building production 
capacity 

1 Live animals 1 

311: III.1.a. Agriculture, Total 

 

2 Meat and edible meat offal 1 

3 Fish & crustacean, mollusc & other  aquatic invertebrate 1 

4 Dairy prod; birds' eggs; natural honey;  edible prod nes 1 

5 Products of animal origin, nes or  included. 1 

6 Live tree & other plant; bulb, root; cut  flowers etc 1 

7 Edible vegetables and certain roots and  tubers. 1 

8 Edible fruit and nuts; peel of citrus  fruit or melons. 1 

9 Coffee, tea, matï and spices. 1 

10 Cereals 1 

11 Prod.mill.indust; malt; starches;  inulin; wheat gluten 1 

12 Oil seed, oleagi fruits; miscell grain,  seed, fruit etc 1 

13 Lac; gums, resins & other vegetable saps  & extracts. 1 

14 Vegetable plaiting materials; vegetable  products nes 1 

15 Animal/veg fats & oils & their cleavage  products; etc 1 

16 Prep of meat, fish or crustaceans,  molluscs etc 2 32161: Agro-industries 

17 Sugars and sugar confectionery. 2 

http://ideas.repec.org/p/rae/wpaper/raewpaper201007.html
http://ideas.repec.org/p/rae/wpaper/raewpaper201007.html
http://ideas.repec.org/s/rae/wpaper.html


46 

 

18 Cocoa and cocoa preparations. 2  

19 Prep.of cereal, flour, starch/milk;  pastrycooks' prod 2 

20 Prep of vegetable, fruit, nuts or other  parts of plants 2 

21 Miscellaneous edible preparations. 2 

22 Beverages, spirits and vinegar. 2 

23 Residues & waste from the food indust;  prepr ani fodder 2 

24 Tobacco and manufactured tobacco substitutes 2 

25 Salt; sulphur; earth & ston; plastering  mat; lime & cem 3 

322. Minerals and  mining 26 Ores, slag and ash. 3 

27 Mineral fuels, oils & product of their  distillation;etc 3 

28 Inorgn chem; compds of prec mtl,  radioact elements etc 4 

32164: Chemicals 

32168: Pharmaceutical production 

 

29 Organic chemicals. 4 

30 Pharmaceutical products. 4 

31 Fertilisers. 4 

32 Tanning/dyeing extract; tannins &  derivs; pigm etc 4 

33 Essential oils & resinoids; perf,  cosmetic/toilet prep 4 

34 Soap, organic surface-active agents,  washing prep, etc 4 

35 Albuminoidal subs; modified starches;  glues; enzymes. 4 

36 Explosives; pyrotechnic prod; matches;  pyrop alloy; etc 4 

37 Photographic or cinematographic goods. 4 

38 Miscellaneous chemical products. 4 

39 Plastics and articles thereof. 5 

32163: Textiles - leather & 

substitutes 

 

40 Rubber and articles thereof. 5 

41 Raw hides and skins (other than  furskins) and leather. 5 

42 Articles of leather; saddlery/harness;  travel goods etc 5 

50 Silk. 5 

51 Wool, fine/coarse animal hair, horsehair  yarn & fabric 5 

52 Cotton. 5 

53 Other vegetable textile fibres; paper  yarn & woven fab 5 

54 Man-made filaments. 5 

55 Man-made staple fibres. 5 

56 Wadding, felt & nonwoven; yarns; twine,  cordage, etc 5 

57 Carpets and other textile floor  coverings. 5 

58 Special woven fab; tufted tex fab; lace;  tapestries etc 5 

59 Impregnated, coated, cover/laminated  textile fabric etc 5 

60 Knitted or crocheted fabrics. 5 

61 Art of apparel & clothing access,  knitted or crocheted. 5 

62 Art of apparel & clothing access, not  knitted/crocheted 5 

63 Other made up textile articles; sets;  worn clothing etc 5 

64 Footwear, gaiters and the like; parts of  such articles. 5 

65 Headgear and parts thereof. 5 
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66 Umbrellas, walking-sticks, seat-sticks,  whips, etc 5 

67 Prepr feathers & down; arti flower;  articles human hair 5 

43 Furskins and artificial fur;  manufactures thereof. 6 

Forestry 

32162: Forest industries 

 

44 Wood and articles of wood; wood  charcoal. 6 

45 Cork and articles of cork. 6 

46 Manufactures of straw, esparto/other  plaiting mat; etc 6 

47 Pulp of wood/of other fibrous cellulosic  mat; waste etc 6 

48 Paper & paperboard; art of paper pulp,  paper/paperboard 6 

49 Printed books, newspapers, pictures &  other product etc 6 

68 Art of stone, plaster, cement, asbestos,  mica/sim mat 7 

32166: Cement/lime/plaster 

32169: Basic metal industries 

32170: Non-ferrous metal 

industries 

32263: Ferrous metals 

32264: Non-ferrous metals 
32265: Precious metals/materials 

 

69 Ceramic products. 7 

70 Glass and glassware. 7 

71 Natural/cultured pearls, prec stones &  metals, coin etc 7 

72 Iron and steel. 7 

73 Articles of iron or steel. 7 

74 Copper and articles thereof. 7 

75 Nickel and articles thereof. 7 

76 Aluminium and articles thereof. 7 

78 Lead and articles thereof. 7 

79 Zinc and articles thereof. 7 

80 Tin and articles thereof. 7 

81 Other base metals; cermets; articles  thereof. 7 

82 Tool, implement, cutlery, spoon & fork,  of base mtl etc 7 

83 Miscellaneous articles of base metal. 7 

84 Nuclear reactors, boilers, mchy & mech  appliance; parts 8 32171: Engineering 

 
85 Electrical mchy equip parts thereof;  sound recorder etc 8 

91 Clocks and watches and parts thereof. 8 

86 Railw/tramw locom, rolling-stock & parts  thereof; etc 9 
32172: Transport equipment 

industry 

 

87 Vehicles o/t railw/tramw roll-stock, pts  & accessories 9 

88 Aircraft, spacecraft, and parts thereof. 9 

89 Ships, boats and floating structures. 9 

90 Optical, photo, cine, meas, checking,  precision, etc 9 

97 Works of art, collectors' pieces and  antiques. 10 

32140: Cottage industries & 

handicraft 

 

 


