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Abstract 
This thesis investigates the firm-level dynamics of export diversification in Botswana. 

Botswana is a country characterised by a high level of export concentration, with diamonds 

dominating its export bundle. With the stock of diamonds expected to be depleted in the near 

future, Botswana faces the urgent challenge of diversifying its export bundle. While much 

analysis has focused on the product composition of exports, little focus has been placed on the 

role that firms play in driving the composition of exports in Botswana over time. This thesis 

fills this gap in the literature.  

The analysis draws on various unique and unexplored databases. Firstly, it uses a panel 

of transaction level data for the period 2003 to 2012 obtained from Statistics Botswana. Second, 

the transaction data are merged with a panel of manufacturing firm data for the period 2003 to 

2012 obtained from Department of Industrial Affairs. Finally, tariff data at the product level 

(HS8) for the period 2003 to 2012 are obtained from the World Integrated Trade Solution 

(WITS). Drawing on these databases allows for a detailed firm level analysis of export 

diversification not previously possible for Botswana.  

The thesis is comprised of three main chapters in addition to the general introduction 

and concluding chapters. 

The first main chapter (chapter 2) uses the transaction data to document the stylized 

facts associated with Botswana’s firm-level export diversification. Their consistency is 

assessed with empirical evidence in other countries. The background analysis reveals that a 

majority of exporting firms (over 70%) export to a single export destination and a small fraction 

of firms (less than 25%) export to multiple export destinations. However, as found in the 

international literature, export values are highly concentrated amongst the multi-destination 

exporters. The analysis also reveals that diamonds dominate Botswana’s export bundle, which 

are exported to one major destination, being the United Kingdom. 

An additional focus of the chapter is the relationship between firm size and changes in 

export diversification, defined in terms of product and destination margins. To study the 

dynamics between firm export size and diversification, a Multinomial logit regression approach 

is adopted. This technique is used to estimate the predicted probabilities of moving between 

different product-destination categories as a firm grows in export value. The results reveal non-

linearities in the evolution of a firm’s diversification path. At low values of exports, firms 

concentrate on selling a single product to a single destination. As firms grow in export value, 
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they expand the number of products to the destination rather than the number of destinations 

of that product. This is a striking contrast to results found in other countries whose 

diversification path has been found to be driven mainly by the expansion of the number of 

destinations per product (Stirbat et al., 2011; Cadot et al., 2013). Only at higher export values 

do the multi-product firms transition into exporting to multiple destinations. The contrasting 

diversification path for Botswana suggests that diversification into new export markets is a key 

constraint to growth and diversification of Botswana’s export bundle. Therefore, the remaining 

chapters of the thesis explore firm level factors determining export destination diversification.  

Chapter 3 looks at the role of firm productivity in driving the diversification of firm 

exports across destinations.  An important component of this analysis is the productivity 

relationship associated with manufacturing firm’s exporting out of the Southern African 

Customs Union (SACU).  To assess the relationship, the transaction data are merged with the 

manufacturing database. Given the high number of zero trade flows for many firms, the Zero-

inflated Poisson regression model is used to estimate the link between firm productivity and 

export destination diversification. The results strongly support the prediction that more 

productive firms enter the export markets. The results also show that upon entering the export 

market, only the relatively productive firms become multi-destination exporters. The results 

also confirm the presence of a productivity premium for firms exporting out of the SACU 

region.  

Chapter 4 tests the complementary input hypothesis where access to imported 

intermediate inputs enhance productivity thus enabling firms to access more export 

destinations. It further assesses whether the impact varies across differentiated inputs or 

homogenous inputs. Three measures are used to proxy input complementarity, namely: number 

of product-source country pairs, number of source countries and total import value. Using a 

poisson model with fixed effects, the results provide strong evidence of a positive association 

between variety of imported inputs used by a firm and the range of destinations it exports to. 

The results are robust across all the measures of input complementarity.  

Given concerns regarding endogeneity of imported input use, the reductions in tariffs under the 

South Africa – European Union Trade, Development and Cooperation Agreement (TDCA) is 

used to instrument firm use of imported intermediate inputs. Using the Two-stage Residual 

Inclusion approach, the results confirm the productivity-enhancing effects of the input 

complementarity hypothesis on firm export destination diversification.   These results, hence, 
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suggest that firms stand to benefit from the productivity-enhancing effects of imported 

intermediate inputs which can boost their export destination diversification efforts.  
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Chapter 1 

1. General Introduction 

1.1. Introduction and motivation 

 

One of the key themes in macroeconomics is understanding aggregate fluctuations through the 

lens of microeconomic sources by studying firm behaviour. Evidence attributes larger 

aggregate fluctuations to a country specializing in highly volatile sectors (Di Giovanni et al., 

2014; Koren and Tenreyro, 2007). In this light, diversification of sales across destinations and 

sectors is viewed as a potential channel to mitigate aggregate fluctuations. Export 

diversification is thus seen as one of the potential avenues that can be used by developing 

countries to stimulate economic growth in their countries. Diversification can occur across 

products, sectors, or trading partners, and often involves the shift to a more varied production 

structure through the introduction of new products or expansion and upgrading of existing 

products (Mclntyre et al., 2018)1. 

Export diversification thus originates from structural change that involves changes in products, 

size and location of firms, legal and social innovations, etc, which are all prerequisites of 

economic growth2. The theoretical underpinnings of structural transformation lie in several 

strands of literature including new growth models, “economic dualism” literature and the “new 

economic geography” models (Parteka and Tamberi, 2013).  

Likewise, the empirical link between export diversification and long run economic growth is 

well documented. According to a vast body of empirical literature, export diversification has a 

strong, positive impact on economic growth, through various channels. Firstly, export 

diversification increases productivity through knowledge spillovers (Feenstra and Kee, 2004). 

Such knowledge spillovers reduce the cost of innovation and this allows for higher long-run 

per capita growth (Hausmann and Klinger, 2006; Hwang, 2006; Hausmann et al., 2007; Imbs 

and Wacziarg, 2003). Secondly, a more diversified export structure stimulates new firms and 

expands existing ones elsewhere in the economy by adding new production opportunities for 

                                                           
1 Hence, there are different forms of diversification and upgrading of existing products is one of them. 
A firm’s ability to upgrade the quality of its products is an important measure of its international 
competitiveness. Such quality improvements can occur through direct upgrading (within the same 
product type) or indirectly (through adding new goods to the export basket) (Can and Gozgor, 2018) 
2 Literature on structural transformation has cited the export structure as one potential predictor of 
economic growth and therefore one of the potential explanations of cross-country differences 
(Hausmann et al., 2007). 
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industries. This channel occurs mainly as a result of export diversification taking place through 

addition of new exports to the existing export basket (Lopez-Calix et al., 2010). Thirdly, export 

diversification has a direct link with global value chains in that it can lead to stronger global 

production networks and thus the development of new products as cost reductions are passed 

on to downstream industries. Finally, export diversification reduces the volatility of export 

revenue by reducing the dependence on a limited number of products and destinations that are 

subject to major price and volume fluctuations (Acemoglu and Zilibotti, 1997).  

There is also evidence indicating that developed countries are more diversified as compared to 

developing countries. To this end, resource-rich countries are in pursuit of diversifying their 

economies within and away from their dominant sectors, making integration into global 

production networks more urgent than ever before. 

Of particular importance to developing countries, literature has pointed out the relevance of 

export destination diversification for developing countries (Shepherd, 2010). In relation to this, 

recent advances in international trade have helped uncover the determinants of export 

destination diversification. On one end, are what is termed “single” attribute models in the likes 

of Melitz (2003) and Chaney (2008) models that assumes a one-to-one mapping of a firm’s 

productivity into its sales and number of destinations served. These models assume that the 

more productive a firm is, the larger its sales and number of destinations reached. This one-to-

one mapping of firm productivity into number of destinations reached is also assumed in the 

spirit of multi-product firms’ models (Bernard et al., 2011). These models also predict a 

positive relationship between firm productivity, its sales and its scope (Bernard et al., 2011).  

The “single attribute” assumption of the above models has recently been challenged by models 

that argue that the relationship between firm productivity and access to export markets is not 

perfect (Eaton et al., 2015; Armenter and Koren, 2015; and Arkolakis et al., 2014). This is 

premised on the evidence that there exist small firms that export as well as large firms that sell 

solely on the domestic market (Eaton et al., 2011). In relation to this argument, contrary to 

models such as the Chaney (2008) that predict a hierarchy in the destinations served by a firm 

based on productivity thresholds, models such as the one by Eaton et al., 2011 challenge this, 

pointing to evidence that there exist some firms that export to destinations that are difficult to 

reach but do not export to easily accessible export destinations. To accommodate these models, 

literature has proposed additional layers of heterogeneity across firms that include taking into 
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account the firm-destination specific shocks that are introduced into the fixed cost of exporting 

(Eaton et al., 2015; Armenter and Koren, 2015; and Arkolakis et al., 2014). 

Still related to the productivity-export destination nexus, theoretical models such as Melitz 

(2003) argue that firm productivity is exogenously chosen such that firm productivity is 

constant over time. One of the potential channels that has been pointed out in the theoretical 

literature to influence variation in firm productivity is through the firm’s use of imported 

intermediate inputs in its final production (Kasahara and Lapham, 2013; Turco and Maggioni, 

2013). These productivity-enhancing effects of imported intermediate inputs can boost firm’s 

exporting behaviour, in particular, firm export destination diversification. Worthy to mention 

also is that trade in goods that incorporate imported intermediate inputs has grown rapidly since 

the 1960s (Bridgman, 2012). Theoretically, we expect this improved integration into global 

production networks to translate into firms’ productivity gains and hence lead to export 

diversification gains. This is predicted by Keller (2004) who suggests that foreign sources of 

technology account for at least 90 percent of domestic growth in developing countries.   

However, a puzzling fact that needs to be unpacked further is that countries that rely heavily 

on trade preferences remain plagued with low productivity gains as well as limited export 

diversification. For example, Africa’s export performance is still lagging behind that of 

advanced countries as a result of various vulnerabilities such as concentration and low survival 

that all underpin the continent’s fragile export sustainability (Cadot et al., 2013; Brenton et al., 

2012). This fragile export sustainability (trade deepening and export survival) has adverse 

implications on the realization of export diversification in the continent.  

This thesis therefore makes a contribution to the debate on importing-productivity-export 

destination diversification nexus by considering the firm level dynamics of export 

diversification in Botswana. It presents evidence of the microeconomics of firm export 

diversification behaviour, paying particular attention to the role of firm productivity and access 

to imported intermediate inputs in boosting firm level export destination diversification 

behaviour. The thesis additionally identifies channels through which firm productivity and 

firm’s use of imported intermediate inputs could enhance its export diversification gains. These 

are potentially largely through exporting out of the trade preferences and firm’s usage of 

differentiated intermediate inputs. Roberts and Tybout (1977) have confirmed that firms in 

differentiated product industries face significant fixed costs of exporting. 
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We have chosen Botswana as a case study for the following reasons: Firstly, Botswana, which 

is a member of the oldest customs union in the world, the Southern African Customs Union 

(SACU), is also not an exception to the challenges of export concentration facing African 

countries. Despite the impressive economic growth record that the country has enjoyed over 

time, exports are not diversified, with continued dominance by diamond exports that make up 

more than 70% of its export value. The economy’s vulnerability was exposed during the 

2008/2009 financial crisis when diamond sales plummeted. In this light, export diversification 

remains one of the key developmental objectives of Botswana.  

Secondly, by virtue of being a neighbour to South Africa3, Botswana, which is a land-locked 

country thus presents an interesting case to explore. Evidence from literature suggests that 

exporting to a superior neighbouring country is a stepping stone to accessing more developed 

export markets and in turn, the realization of export diversification (Cebeci et al., 2012). 

Furthermore, almost all the prerequisites necessary for the realization of export diversification 

are in place as Botswana scores high in many dimensions of economic management and 

governance, yet attaining the national long-term priority of export diversification continues to 

be far-fetched (Kojo, 2010).   

1.2. Objectives of the thesis 

The main objective of this thesis is to analyse the dynamics and determinants of firm level 

export diversification in Botswana. Within this main objective, the sub-objectives are to better 

understand characteristics of exporters and how their diversification evolves over time, 

including how firm productivity and access to imported intermediate inputs affect their 

destination diversification. The thesis is structured around three main questions: 

1. What are the export diversification characteristics of exporters in Botswana and how 

does this evolve as firms grow in export size?; 

2. What is the role of firm productivity in boosting firm export destination diversification 

behaviour?; and  

3. Does access to imported inputs enhance firm export destination diversification 

behaviour?  

Each of these relationships is now discussed in more detail. 

                                                           
3 South Africa is the second largest Sub-Saharan African (SSA) economy that accounts for over a third 
of SSA‘s GDP and about 40 percent of its exports. It thus has a strong trade and financial links to the 
global economy and other SSA economies (Canales-Kriljenko et al., 2013). 



 
 

5 
 

Objective 1 

The first objective, which is addressed in chapter 2, serves to document the stylized facts that 

characterize firm export diversification behaviour in Botswana and to establish if these are 

consistent with international evidence. This is specifically informed by three sub-objectives, 

namely: (1) to use a unique and unexplored export transaction level dataset to present the 

behaviour and patterns of firm level export diversification dynamics in Botswana (2) to 

examine what is driving changes in firm export diversification patterns in Botswana (3) Finally, 

to investigate how the evolution of growth in value of firm exports is related to changes in firm 

export diversification characteristics.  

Understanding the type of exporters that contribute more to the export value is an important 

research question for a country that is struggling with realizing aggregate export diversification. 

At country level, the literature on aggregate export diversification and the level of income per 

capita has pointed to the relationship as being u-shaped (Imbs and Wacziarg, 2003). The u-

shaped relationship is suggestive of the existence of some non-linearities. In light of this 

prediction, we argue that even at the firm level, this u-shaped relationship will be found. Our 

study thus extends the Imbs and Wacziarg (2003) model by considering the dynamics of export 

diversification at the firm-level.  

Theoretically, multi-product multi-destination exporters account for a disproportionate share 

of export value relative to single product single destination exporters (Chaney, 2008; Bernard 

et al., 2003; Bernard et al., 2011). This is because multi-product multi-destination exporters are 

theoretically viewed as the most productive firms which means that they are able to spread 

their fixed costs over larger export sales, hence earning sufficient export values to cover their 

cost of entry (Bernard et al., 2003). This underlying theoretical relationship has been tested 

empirically in developed countries (for example, in Belgium by Bernard et al, 2014; in US by 

Bernard et al, 2011; in Portugal by Amador and Opromolla, 2013). A number of developing 

country studies are emerging, as relevant firm-level data becomes available (see Chacha, 2017 

for Kenya; Fernandes et al., 2016 for selected developing countries).  

Furthermore, in empirical studies where this theoretical relationship has been tested, we are not 

aware of any studies that have considered the non-linearities associated with the relationship 

between a firm size and export diversification.  This chapter is a contribution to this research 

gap. We address the objectives of this chapter, by employing firm level transactions data. The 
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first analysis, which is purely descriptive, identifies the stylized facts associated with 

Botswana’s firm level export diversification characteristics. 

The second analysis relies on firm size as measured by firm export value and product-

destination characteristics of a firm to statistically infer whether there exist any non-linearities 

associated with firm size and firm product-destination characteristic. This hypothesis is tested 

for all firms forming the population of exporters in Botswana, using export transactions dataset 

from Statistics Botswana, using the Multinomial logit regression technique with firm fixed 

effects as well as without firm fixed effects. The export diversification status is defined 

according to product-destination characteristics, namely: single product single destination 

exporters (SPSD); single product multi-destination exporters (SPMD); multi-product single 

destination exporters (MPSD) and multi-product multi-destination exporters (MPMD). The 

non-linearities associated with firm size and firm product-destination characteristic are 

captured by way of predicted probabilities, which capture dynamic paths of moving between 

the different product-destination characteristics defined in terms of SPSD, SPMD, MPSD and 

MPMD.  

Objective 2 

Given the potential importance of multi-product multi-destination exporters in boosting the 

export value relative to the comparator exporters and their potential contribution to aggregate 

export growth and diversification in the country, it is imperative to investigate the 

characteristics of firms that fall in the category of multi-product multi-destination exporters. 

This evidence provides pathways through which a sustainable export diversification strategy 

can be achieved not only in Botswana, but also in countries with similar exporting structures. 

Objective two of the thesis, which is addressed in chapter 3, is to provide insights into firm 

characteristics that determine selection into export destinations, with a special focus on the link 

between firm productivity and export destination diversification. 

 The chapter follows two literatures. The first being firm heterogeneity and bilateral trade flows 

determination in seeking to answer the question of whether more productive firms export to 

multiple export destinations and if exporting into (out of) the SACU region matters for the 

firm’s geographic export diversification. This study is motivated by theoretical predictions in 

the productivity-exporting nexus. The predictions link firm productivity, trade preferences and 

geographic export diversification. The conclusion points to the reduction of the productivity 

threshold for firms that export into trade preferences than for firms that export out of the trade 
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preferences.  Hence, the less productive firms will enter the export markets of trade preferences, 

whilst high productive firms export out of the trade preferences (Bustos, 2011; Chaney, 2008; 

Egger and Kreickemeier, 2009). However, empirical studies that are largely confined to 

developed countries have greatly neglected the issue of trade preferences, with most studies 

investigating the relationship between firm productivity and geographic export diversification 

without taking into account the presence of trade preferences (Eaton et al., 2004; Lawless, 2009 

and 2010; Damijan et al., 2007; Love et al., 2016; Andersson et al., 2008 and Xuefeng et al., 

2016).  

Objective two therefore contributes to the empirical literature by investigating the impact of 

firm productivity on geographic export diversification, taking into cognizance, the presence of 

trade preferences. The big challenge for Botswana remains reducing dependency on the SACU 

market, in particular South Africa. Over the period 2003 – 2012, of the total Botswana’s 

manufactured exports, about 67 percent were destined to the SACU region, with South Africa 

accounting for a bigger share of 61 percent. Such a dependency calls for the need to factor in 

trade preferences when investigating the relationship between firm productivity and geographic 

export diversification for countries such as Botswana. No other study to the best of our 

knowledge has analysed the determinants of firm geographic export diversification, taking into 

consideration the presence of trade preferences, in the African context. 

To investigate how firm productivity influences geographic export diversification, taking into 

account trade preferences, this chapter uses a unique dataset comprising of firm characteristics 

and export transactions obtained from Botswana Industrial Affairs Department and Statistics 

Botswana, respectively, for the period 2007 to 2012. The export transactions dataset used in 

this chapter is the one used in prior chapter. The analysis relies on the Zero-inflated Poisson 

regression model, which accounts for the fact that firm selection into the export markets may 

be correlated with unobserved heterogeneity. This also accounts for the high proportion of zero 

bilateral trade flows (zero export destinations) evidenced in the transactions dataset. 

Objective 3 

The analysis in chapter 3 establishes that firm productivity is a determinant of participation in 

exporting as well as the number of export destinations exported to. The objective of this 

component of the thesis is whether access to imported intermediate inputs, through their 

productivity enhancing effects, provides an additional mechanism to enable firms to diversify 

their export destinations.  The theoretical models of Kasahara and Lapham (2013) and Turco 
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and Maggioni (2013) predict that a firm’s access to imported intermediate inputs is one 

potential channel to boost firm productivity and through this firm export destination 

diversification. Objective 3, which is addressed in chapter 4, therefore, complements the 

second objective in that it investigates whether complementarity of a firm’s use of imported 

intermediate inputs boosts its export destination diversification. Additionally, we ask if the 

input complementarity effect works stronger through differentiated or homogenous 

intermediate inputs. 

The study is motivated by theoretical predictions in the exporting-productivity-importing 

nexus. The predictions point to the productivity-enhancing effects of imported intermediate 

inputs, which when the endogeneity of imports is accounted for, culminate in higher export 

performance (diversification). In an attempt to understand the productivity-enhancing effects 

of imported intermediate inputs, the literature has focussed on these key theoretical 

perspectives: international technology transfers, input complementarity, cross-firm synergy as 

well as the cost-saving hypothesis (Keller and Yeaple, 2009; Ethier, 1982; Cadot et al., 2013; 

Bas, 2012).  The productivity-enhancing gains of imported intermediate inputs enable firms to 

overcome the productivity thresholds specific to each export destination (Andersson et al., 

2008). Furthermore, theory suggests that the productivity externality effects of imported 

intermediate inputs is enhanced through the use of differentiated inputs. This therefore renders 

considering the joint productivity externality effects of input complementarity and product 

complexity an additional theoretical contribution of this study. 

Several empirical studies have considered the impact of productivity-enhancing effects of 

imported intermediate inputs on firm’s export performance (Bas and Strauss-Kahn, 2014; 

Turco and Maggioni, 2013). However, research is still limited on investigating the joint 

productivity-enhancing effects of firm’s use of imported intermediate inputs and product 

complexity on firm export performance. While the input complementarity hypothesis has been 

confirmed in the existing empirical studies, we argue that the sign and significance of the joint 

productivity externality effects of input complementarity and product complexity is an 

empirical question. This argument is founded on the basis of the two opposing effects of 

homogenous and differentiated intermediate inputs on firm productivity. On one hand, with 

greater competition from abroad, technology diffusion is expected to be weaker through access 

to homogenous inputs than through differentiated inputs. This is premised on the fact that under 

these circumstances, firm innovation becomes standard as multi-product firms narrow down 
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their product scope4 (Liu and Rosell, 2013).  On the other hand, differentiated inputs, spur 

learning effects attributed to the advanced technology embedded in these inputs, leading to 

increased productivity gains (Yu et al., 2013; Yu and Li, 2014). Hence, the corresponding 

overall effect on firm productivity will depend on which effect dominates between the 

competition effect and the learning effects suggesting opposing signs. Chapter 4 attempts to 

fill this gap in the literature. 

Finally, the analysis is complemented by using estimation strategies that explicitly address the 

potential endogeneity bias attributed by imported intermediate inputs. The study uses an 

unbalanced panel data of firm-level export and import transactions as well as product-level 

tariff and product complexity classification over the period 2003 – 2012. The export 

transactions dataset used is the one used in chapters 2 and 3 whilst the import transactions 

dataset is strictly on imports of intermediate inputs. The analysis relies on estimates of the fixed 

effects Poisson regression as well as two-stage residual inclusion estimator techniques as well 

as three measures that have been identified in the literature as proxying for input 

complementarity, namely, log of number of product-source country pairs, log number of source 

countries and log total import value.  

 

 

 

 

  

                                                           
4 Theory links high firm productivity to multi-product firms. 
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Chapter 2 
 

2. Export Diversification Characteristics of Botswana’s Formal Cross-Border Traders 

 

2.1.  Introduction and Background 

 

The relationship between firm export value and its export diversification status, defined in 

terms of number of products and destinations, is of great interest to academics and 

policymakers. The interest in this relationship is motivated by the theoretical and empirical 

evidence that export diversification has a strong, positive impact on economic growth 

(Hausmann and Klinger, 2006; Hwang, 2006; Hausmann et al., 2007; Imbs and Wacziarg, 

2003). One of the potential channels through which export diversification boosts economic 

growth is through mitigating the negative fluctuations in export revenue attributable to 

unforeseen changes in prices of the major export products. This has prompted economists to 

advocate for a policy of export diversification (both product and destination diversification) to 

circumvent the negative effects associated with export concentration.  

 

Premised on the literature on aggregate export diversification and economic growth, pointing 

to the relationship being U-shaped at country level, the study contributes to the debate on the 

link between export diversification and export value, by considering the non-linearities 

associated with the dynamics of export diversification at the firm level. Theoretically, multi-

product multi-destination exporters contribute the highest share to the export value as 

compared to single product single destination exporters (Chaney, 2008; Bernard et al., 2003; 

Bernard et al., 2011). Empirically, this link has been tested in developed countries (Bernard et 

al., 2014 in Belgium; Bernard et al., 2011 in US; Amador and Opromolla, 2013 in Portugal. A 

number of developing country studies are emerging, as the relevant firm-level data becomes 

available (see Chacha, 2017; Fernandes et al., 2016 for selected developing countries).  

 

However, these studies did not consider the non-linear relationship between a firm export 

diversification status and its export value. This study thus makes a novel contribution to the 

academic debate about firm export diversification and export value, by capturing the non-

linearities associated with the relationship. To the best of our knowledge, this has not been 

hitherto investigated in developing countries. Thus, we hypothesize that, due to higher firm 

productivity, aggregate firm exports will increase while the number of destinations served and 

products exported increase. 
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To this end, we investigate this theoretical relationship using Botswana as a case study.  

Botswana is an interesting case study for a number of reasons. Firstly, it is currently projected 

that Botswana’s low-cost diamond reserves will be depleted by the mid-2020s, which calls for 

alternative ways to diversify the economy (Kojo, 2010). Secondly, given that the country has 

succeeded in increasing its per capita GDP by an average of about 7 percent annually since 

1960, there is need to maintain the current economic growth even after the depletion of 

diamonds, unless new diamond deposits are found (Kojo, 2010). Hence, to realize sustained 

economic growth, the country needs to diversify its exports as export diversification is linked 

to economic growth. 

 

Given the preceding, the main objective of this study is to present the empirical evidence of 

the microeconomics of firm export behaviour (export diversification) in Botswana. The 

analysis is structured around the following specific questions: 

 How diversified are Botswana’s exports?  

 What is driving changes in export diversification in Botswana? 

 What is the relationship between firm export value and product-destination 

characteristics of firm? 

 

To answer these research questions, annual firm export transactions for the period 2003 to 2012 

are used. These data have not been used before in Botswana and were collected by Statistics 

Botswana. In this study, firm-based export diversification is defined in terms of number of 

products exported and number of destinations served by a firm, categorised into Single Product 

Single Destination (SPSD), Single Product Multi-Destination (SPMD), Multi-Product Single 

Destination (MPSD) and Multi-Product Multi-Destination (MPMD) firms.  

 

The remainder of the chapter is structured as follows. The next section reviews the international 

trade landscape of Botswana in more detail. Then the theoretical models of heterogeneous firm 

behaviour and the relevant empirical literature follows. Section 2.4 discusses the 

methodological framework, which includes discussion on modelling firm-based export 

diversification dynamics, description of data and sample coverage as well as method of 

analysis. Section 2.5 presents the empirical results while Section 2.6 concludes. 
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2.2. Overview of Botswana’s Economy 

 

Botswana is a land-locked country in Southern Africa, sharing borders with South Africa, 

Namibia, Zambia and Zimbabwe. With a population of only 2.2 million as at the 2011 

population census, the country gained its independence from Britain in 1966. During that time 

the country only had 12 kilometres of tarred road (Republic of Botswana, 2016). With the 

discovery of diamonds in the early 1980s, coupled with the country’s prudent economic 

management, the economy managed to grow from humble beginnings to what it is currently. 

Botswana is unique in that it has had the highest rate of per-capita growth of any country in the 

last 35 years (Acemoglu et al., 2001). This led to the country being considered as a role model 

for success in Africa. 

 

To this day, the country has been heavily investing on educating its citizens and on 

infrastructural development using revenues from diamonds. This investment, by extension, is 

expected to have translated into an increase in sophistication and value of exports. Hence, over 

time, we would expect the country to penetrate more middle-income destination markets. In 

addition, sharing a border with South Africa, a regional hub for trade in Southern Africa, is 

expected to enhance regional value chains between the two countries.  

 

Amidst these positive attributes, diamonds are not forever. This has led the country to pursue 

export diversification as one of the developmental objectives. This is evidenced by how the 

country’s trade policy is geared towards addressing issues such as export diversification 

covering product and market diversification, export competitiveness, supply-side constraints, 

employment creation and poverty reduction as well as diversification of the economy as a 

whole (Republic of Botswana, 2009).  

 

In this study, we adopt the definition of exporting as defined in Young et al., 1989 to mean the 

transfer of goods or services across national boundaries using direct or indirect methods and 

export diversification to mean both intensive margin referring to established exporters 

exporting existing products to established markets as well as extensive margin referring to new 

exporters, products or markets (Matthee et al., 2015; Cadot et al., 2011).  Before we delve into 

the exporting firm dynamics in Botswana, it is first important to discuss export developments 

at the aggregate level over time in more detail, to pave way for the subsequent discussion on 
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deeper stylized facts emerging from exporting firms. This is because firm-level information is 

important for understanding aggregate behaviour. 

 

Figure 1 depicts trends in annual exports from the customs dataset as well as the published 

aggregate trade data from Statistics Botswana and Bank of Botswana. The Figure shows that 

exports have been increasing over time5. However, it is important to assess if this upward trend 

is accompanied by a rise in GDP share as well as export diversity in terms of firms, products 

and destinations.  

 

Figure 1: Trends in Customs and Published Aggregate Exports Data 

 
Note: The data are in constant 2006 prices. 

We first explore the contribution of exports in GDP. Figure 2 shows that the ratio of exports to 

GDP increased from 46.4% in 2003 to 48.6% in 2004, then fell to 33.2% in 2009, before 

rebounding to 42.6% in 2012. Over the 10-year period (2003 – 2012), the average share of 

exports in GDP stood at 46%, suggesting that exports are a sizeable component of the domestic 

economy. However, generally the trend is flat or declining, suggesting that over time, exports 

have been declining as a component of GDP. However, exports are necessary for sustained 

growth as they provide the foreign exchange reserves that are needed to pay for imports that 

                                                           
5 There are minimal discrepancies between the two datasets as depicted by a co-movement between the 
two datasets. A dip in 2009 points to the adverse effects of the 2008-2009 financial crisis. 



 
 

14 
 

increase during the growth spurts. Additionally, countries that export goods associated with 

higher productivity levels have been shown to grow more rapidly (Hausmann et al., 2007). For 

Botswana, in particular, this process is integrally linked to export diversification as the 

country’s exports are highly concentrated in diamonds. 

 

Figure 2: Export value as a percentage of GDP 

 
Source: Bank of Botswana 

 

We next explore the export diversification issue in terms of products and destinations, giving 

an overview of the overall export structure of the economy. A list of the top export products at 

HS8 digit level for Botswana in 2003 and 2012 is shown in Table 16. The Table depicts the 

predominance in exports of products in the mining sector such as diamonds, nickel and gold, 

followed by meat and meat products and textiles and clothing. Over 70% of Botswana’s exports 

are from the mining sector and over time there has not been any substantial changes in this 

export composition.  However, present in the Table are also helicopters and aeroplanes, which 

is very surprising for Botswana. These are most likely indicative of items sent abroad for repair. 

While Figure 2 above suggests that exports’ contribution has been relatively significant in 

fuelling economic growth, Table 1 suggests that this has not resulted in a dramatic change in 

the export basket of the country. However, over time some noteworthy products such as 

vaccines for veterinary medicine and toilet linen have emerged.

                                                           
6 The top HS8 products, averaged over 2003-2012 can be viewed in Table ch2A in appendix ch2. 
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Table 1: Top HS-8 Exported Products in 2003 and 2012 
 

Source: Author’s calculation based on customs data

                                                           
7 n.e.s means not elsewhere classified. 

    2003   2012 

    Share   Share 

1 Non-industrial diamonds unworked or simply sawn,  68.11 Non-industrial diamonds unworked or simply sawn, c 67.51 

2  Copper mattes 8.21 Non-industrial diamonds, not mounted or set, nes 11.92 

3  Unsorted diamonds 7.86 Nickel mattes 5.65 

4  Of a vehicle mass exceeding 1600kg 3.05    Copper ores and concentrates 1.62 

5 Fresh or chilled boneless bovine meat 1.45 Unwrought gold (incl. gold plated with platinum), non-monetary 1.40 

6 Frozen boneless bovine meat 0.87  Frozen boneless bovine meat 0.78 

7  Ignition wiring sets and other wiring sets for vehicles, aircraft...  0.70 Ignition wiring sets and other wiring sets for vehicles, aircraft... 0.73 

8 Disodium carbonate 0.59    Disodium carbonate 0.66 

9 Jerseys, pullovers, slip-overs, cardigans, twinsets, bed jackets and 
jumpers 

0.53  Industrial diamonds unworked or simply sawn, cleaved or bruted  0.44 

10   Industrial diamonds unworked or simply sawn, cleaved or bruted 0.43 Waste and scrap of stainless steel 0.33 

11  Salt and pure sodium chloride, whether or not cont.g anti-caking 
agents...; sea water 

0.41 Salt and pure sodium chloride, whether or not cont.g anti-caking  
agents...; sea water 

0.33 

12 Chewing gum 0.33 Chewing gum 0.31 

13    Other similar articles of man made fibres n.e.s7 0.30 Fresh or chilled boneless bovine meat 0.28 

14  Other articles of iron or steel not elsewhere specified 0.22  Other vehicles of a cylinder capacity exceeding 1500cmcb 
 but not exceeding 3000cmcb NES 

0.27 

15 T-shirts, singlets and other vests, of cotton, knitted or crocheted 0.21 Aeroplanes and other aircraft, nes, of an unladen weight =<2000kg 0.24 

16 Unwrought gold (incl. gold plated with platinum), non-monetary 0.20 Illuminating kerosene, as defined in additional note 1(f), unmarked 0.21 

17 Vaccines for veterinary medicine 0.20 Helicopters of an unladen weight >2000kg 0.21 

18  New, right hand drive, fitted with interior parcel racks, footrests,.... 0.19   Toilet linen 0.17 

19 Industrial diamonds, not mounted or set, nes  0.19 Aeroplanes and other aircraft, nes, of an unladen weight 2000-15000kg 0.17 

20 Hides and skins of bovine animals, fresh or wet-salted, nes  0.15  Vaccines for veterinary medicine 0.16 
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Understanding the characteristics of a country’s trading partners is also key to realising the 

objective of export diversification. For example, trade links with growing and technologically 

sophisticated markets can spur domestic productivity growth (Aghion et al., 2004). Table 2 

therefore presents Botswana’s top export destinations for 2003 and 2012, with a view to assess 

whether the geographic structure has changed over time. The share of the top 10 trading 

partners was around 99 percent in 2003 and it reduced to 97% in 2012. Although the United 

Kingdom was the leading export destination for the country’s exports between 2003 and 2012, 

its share has reduced over time, dropping from 77.78 percent in 2003 to 61.50 percent in 2012. 

The exceptionally high share of the UK is attributable to diamond exports.  

 

Over time, other export destinations such as South Africa, India, China and Thailand have 

gained predominance. Exports going to South Africa have increased suggesting potential 

opportunities for regional value addition. It is also interesting to note that over time, Botswana 

has accessed new markets such as India and China. 

 

Regionally, these results show that in 2012, out of the top 10 export destinations, 72.67 percent 

were destined to Europe, with other major export markets being SACU at 14.82 percent; rest 

of the world at 7.85 percent; and other Africa at 1.71 percent. The above is indicative of the 

importance and relevance of international trade agreements and arrangements for Botswana’s 

international trade landscape. The country has trade agreements and arrangements with the 

World Trade Organization (WTO); the SADC-EC Interim Economic Partnership Agreement 

(SADC-EC-IEPA); the African Growth and Opportunity Act (AGOA); the Southern African 

Development Community (SADC); the Southern African Customs Union (SACU); and the free 

trade agreements with Malawi and Zimbabwe (Republic of Botswana, 2009). 
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Table 2: Top 10 Destinations for Botswana’s exports in 2003 and 2012 

2003  

2012 

Trade Partners Trade Partners 

United Kingdom 77.78% United Kingdom 61.50% 

South Africa 9.52% South Africa 13.19% 

Norway 5.79% Israel 5.50% 

Zimbabwe 3.02% Norway 5.06% 

Portugal 0.72% Belgium 4.40% 

US 0.65% Zimbabwe 1.71% 

Israel 0.52% Switzerland 1.71% 

Germany 0.49% Namibia 1.63% 

Belgium 0.23% US 1.21% 

Greece 0.17% India 1.14% 

Regional Groupings    

Europe 85.18% Europe 72.67% 

SACU 9.52% SACU 14.82% 

Other Africa 3.02% Other Africa 1.71% 

Rest of World 1.17% Rest of World 7.85% 

Source: Author’s calculation based on customs data 

 

The synopsis from the above macro overview is that despite diamonds being the main source 

of foreign exchange for the country, the key challenge remains the high concentration of 

diamonds in the country’s export basket coupled with the narrow destination markets the 

country serves. With this in mind, it would be challenging to maintain sustained economic 

growth if export concentration is not addressed. To this end, the focus of this chapter is on 

investigating the relationship between export diversification and growth in firm export value. 

Firm level analysis gives a more holistic picture of Botswana’s trading activity that is masked 

at the aggregate level.      

 

2.3. Literature Review  

2.3.1. Theoretical Background 

 

This section provides a survey of literature on theories explaining why countries expand and 

diversify their exports. Export development and diversification models date back from the era 

of classical traditional trade theories, pioneered by Adam Smith (1776) and David Ricardo 

(1817) who posit that each country has a comparative advantage in producing and exporting 

certain products and that specialisation in those products will result in gains from trade. The 

guiding framework emanating from the comparative advantage theory is how good a country 
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is at producing one good relative to another. In the 1930s Heckscher and Ohlin pioneered the 

theory of comparative advantage focussing on relative resource or factor abundance to explain 

trade and exports composition. 

 

Notwithstanding the above, the risks of specialization have long been recognized in the 

development literature for long-run economic growth and welfare. The Presbisch-Singer 

hypothesis of the 1950s argues that specialization into a narrow group of primary products 

exposes the country to a long-run deterioration in the terms of trade. The Presbisch-Singer 

hypothesis therefore argues that export diversification can mitigate the risks associated with 

specialization.   

 

Over time traditional trade theories have fallen short of explaining all trade, resulting in the 

emergence of other theories of comparative advantage motivated by factors such as increasing 

returns, economies of scale and firm heterogeneity. Economies of scale trade models in the 

likes of Krugman (1980) model which has diverted from a country as a unit of analysis but to 

a representative firm to determine trade patterns. In this model, the gains from trade are as a 

result of increased product variety and lower prices. 

 

The Melitz (2003) model introduces firm heterogeneity into Krugman’s (1980) model and 

shows how trade liberalisation leads to reallocation of resources amongst firms. This results in 

the most productive firms entering the export markets while less productive firms continue to 

produce only for the domestic market. Due to firm heterogeneity, this model consequently 

provides new insights into firm selection into exporting as well as the variety of goods exported 

by a country8.   

 

The Imbs and Wacziarg (2003)’s model predicts that at country level, aggregate export 

diversification follows a U-shaped pattern with respect to the level of income per capita. This 

prediction suggests the existence of non-linearities between export diversification (measured 

in terms of concentration) and level of income per capita. This finding is in contrast with other 

existing trade models that predict a negative relationship between income and aggregate export 

diversification. Hence, there is some theoretical ambiguity relating to export diversification 

and development of the economy as measured by income per capita. 

                                                           
8 This literature is followed by new literature on product and destination heterogeneity, which shows 
that exports are largely dominated by multi-product and multi-destination exporters (Bernard et al., 
2011; Lawless, 2009). 
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Despite the proliferation of trade theories alluded to above, these do not provide a complete 

explanation of the causes of trade and specialization (diversification). Another key trade theory 

explaining exports is the multiple cone Heckscher-Ohlin model. The key insight of the multiple 

cone model is that countries will specialize in different products as determined by the cone in 

which their relative endowments lie. As endowments change, so the comparative advantage of 

the country changes leading to shifts in the product composition of exports and imports. Using 

US import data, Schott (2004) shows empirically how endowments have a role to play in 

driving changing export patterns, caused primarily by adjustment along the extensive margin. 

 

Another key trade model that has been explicitly developed to explain changes in the 

composition of the export bundle is the Vernon’s product life cycle model. In this model, 

Vernon (1966) identifies three stages of product development and uses these to explain the 

export and import dynamics of three types of nations, over time. The first stage involves the 

new product being produced by the advanced economy home nation and exported to other 

nations. As the product matures, the product starts to be produced by other advanced nations. 

In the third stage, the product becomes a standardized product such that it can be produced in 

less developed nations while continuing to be produced in other advanced nations. However, 

its production will decline in the home nation, resulting in the home nation ultimately importing 

the same product it once exported (Vernon, 1966). This model thus explains the dynamics 

behind changes in the composition of countries’ export bundles. 

 

Apart from trade theories, export diversification can also be explained by the modern theory of 

portfolio management which was developed by Professor Harry Markowitz (Love, 1979). In 

this theory, which is inspired by the argument “It is always risky to put all one’s eggs in a single 

basket”, diversification is viewed as a means of reducing a country’s heavy reliance on a 

particular commodity or a narrow range of primary commodities that are generally exported 

without any form of processing (Love, 1979). Export diversification is thus viewed as a means 

to counteract market risks associated with specialization. Love (1979) and Bertinelli et al. 

(2009) used the portfolio theory model to quantify the diversification benefits. They find that 

the ability of diversification efforts’ to counteract export fluctuations is dependent upon the 

country achieving an “optimal” export structure9. Otherwise diversification may lead to a 

                                                           
9 This “optimality” may point to the existence of some non-linearities. 



 
 

20 
 

reduction in export earnings. Importantly, however, this result hinges upon the level of risk 

aversion of countries in question.  

 

Parteka et al. (2013); Grossman et al. (1993); and Hausmann et al. (2003) argue that the 

theoretical background of export development and diversification can also be derived from new 

growth theories. In these models, structural transformation enters as an important input to the 

growth process. These theories argue that the economy grows because intermediate goods are 

always improved, increasing productivity in the production of the final output. This structural 

transformation is associated with the discovery of new export products by firms, contributing 

to export diversification (Hausmann and Rodrik, 2003). 

 

2.3.2. Related Empirical Literature 

 

There are three main strands of literature that explain the behaviour of international trading 

firms vis-à-vis export diversification. The first strand focusses on the link between export 

diversification and economic growth (Imbs et al, 2003; Parteka et al, 2013; and Cadot et al, 

2011). The second strand focusses on firm heterogeneity arising from productivity differentials 

between firms leading to self-selection into exporting and importing (Bernard et al, 2012 and 

Melitz, 2003). Apart from the “self-selection” hypothesis, models of firm heterogeneity in 

international trade also argue that firms can become more efficient after they begin exporting 

through the learning effects, commonly known as the “learning-by-doing” hypothesis. Finally, 

the third strand focusses on global value chains and argues that trade in goods that incorporate 

imported inputs has grown rapidly since the 1960s (Bridgman, 2012). Integrating into the 

production networks has therefore contributed to the enhancement of firms’ competitiveness, 

which may boost their export diversification prospects. This chapter will focus on the evolving 

firm trading behaviour in Botswana, with a focus on firm-based export diversification and 

linking it to the models of firm heterogeneity. 

 

Empirical studies have been done on data from the developed countries such as US and 

Belgium (Bernard, Jensen and Lawrence, 1995; Bernard, Jensen and Schott, 2009; Bernard, 

Jensen, Redding and Schott, 2007; Bernard, Redding and Schott, 2011; and Muuls et al., 2009). 

Literature is rapidly growing in developing countries such as India, Malawi, Mali, Senegal, 

Tanzania, Kenya and Lesotho, due to availability of customs data (Goldberg et al., 2010; 

Foster-McGregor et al., 2014; Cadot et al., 2013; Chacha, 2017). Comparing the empirical 
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studies to theoretical models of firm exporting behaviour, the literature shows that the “self-

selection Hypothesis” or “Learning by Doing Hypothesis” does not explain all the empirical 

features found in the studies. The following are the key findings from empirical studies on firm 

exporting behaviour and have direct link with firm export diversification10. 

 

The first stylized finding is that international trade is concentrated11. This high trade 

concentration is mainly due to the fact that larger exporters not only export more of a given 

product to a given destination than smaller exporters, but they also export more products to 

more destinations (Bernard et al, 2012; Bernard et al, 2011). Arguably, multi -product and 

multi- destinations firms have a direct positive link to firm-based export diversification and 

consequently to broad export diversification at national level. The empirical literature, 

however, shows that the extent of trade concentration varies considerably across countries 

(Bernard et al., 2007 in US; Castellani et al., 2010 in Italy; Andersson et al., 2008; Muuls et 

al., 2009 in Belgium), with Belgian trade more concentrated that the US trade during the period 

under consideration. Evidence is also emerging for developing countries (see Cadot et al., 

2003; Fernandes et al., 2016). 

 

The second empirical finding is about the relationship between number of exporting firms and 

number of countries (products) firms trade with. There is a negative relationship between the 

number of exporting firms and the number of countries firms trade with. The same negative 

relationship is observed between number of exported products and the number of exporting 

firms (for example, Eaton et al., 2004 for France; Andersson et al., 2008; Bernard et al., 2009; 

Muuls et al., 2009 for Belgium; and Castellani et al., 2010 for Italy). This stylized fact tends to 

suggest that amongst exporting firms, few firms export multiple products to multiple countries 

while the majority of the firms export few products to few countries. This finding is common 

across studies in developed countries, however, little empirical evidence is available from 

developing countries.  

 

Empirical literature also seeks to decompose export growth into extensive and intensive margin 

of international trade. Some studies find that the extensive margin contributes more to export 

growth (Bernard et al., 2009) while others find the intensive margin to be more important 

                                                           
10 The stylized facts discussed in this section include facts found in prominent studies in the literature. 
11 This trade concentration is characterised by few firms being able to export and foreign exchange 
making up low share of sales for median firms. 
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(Amiti and Freund, 2008). Furthermore, the exact measurement of the intensive and extensive 

margins used differ across the empirical studies and are also dependent on data availability and 

structure (Besedes et al., 2011). This is suggestive that empirical literature seeking to 

decompose export growth into extensive and intensive margin remains inconclusive. 

 

The other empirical stylised finding from the literature is that of the complementarity between 

importing and exporting. The general conclusion is that two-way traders outperform “importers 

only” and “exporters only” in terms of trading and firm performance characteristics, although 

the extent varies even amongst developed countries (Muuls et al., 2009 in Belgium; Castellani 

et al., 2010 in Italy; Vogel et al., 2010; and Bernard et al., 2009 in the US). Furthermore, if 

firms undertake international trade, they are more likely to engage in both exports and imports 

instead of either one activity (Muuls et al., 2009).   A number of studies in developing countries 

are emerging to confirm these results (Edwards et al., 2017; Chacha, 2017). 

 

Finally, it is evident from the empirical literature that successful export growth and 

diversification requires not only entry into new export products and markets, but also the 

survival and growth of export flows. Low firm and product survival in the export market has 

also been cited in the empirical literature. The above contributes directly to the sustenance of 

extensive and intensive margins of trade.  Empirical literature points to the fact that some new 

firms and products do not live up beyond their first year of entry into the export market. 

However, the extent varies between countries (Cadot et al., 2013; Besedes et al., 2006). For 

example, the extent of firm survival in Columbia differs from the one in Hungary (Halpern et 

al., 2011). While empirical evidence is available for developing countries on this one (Cadot 

et al., 2013 in Mali, Malawi, Senegal and Tanzania), it is still important to assess whether this 

finding applies to all developing countries. 

 

The above literature can be synthesized in three key features. Firstly, it is noteworthy that 

research in both theoretical and empirical international trade is increasingly geared towards 

firms and products in addition to the traditional focus on countries and industries. To date, 

relatively little theoretical research examines how firms determine the range of products they 

will export, or the breadth of countries they will export to, or even how any of these margins 

are influenced by globalisation (Bernard et al., 2007; Bernard et al., 2011). The above gap or 

limitation makes research on the determinants of export diversification at the firm level an 
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empirical question, especially for countries such as Botswana where such research has not been 

undertaken. 

 

Secondly, the above synopsis of the existing empirical literature shows stylized facts on firm 

exporting behaviour between countries. This justifies the necessity of conducting country-

specific studies on firm-based export diversification using transactional-level data to establish 

if such stylized facts hold across countries. Hence, we contribute to the literature by considering 

a specific case of Botswana, where to the best of our knowledge, research of this nature has not 

been explored before in the context we are proposing. The study intends to identify the stylized 

facts associated with Botswana’s firm-based export diversification characteristics and assesses 

whether these are consistent with those found in other countries. The empirical evidence is 

evaluated against theory to assess if it characterises models of heterogeneous firm exporting 

behaviour.  

 

Thirdly, literature has a limited focussed methodology on firm-level export diversification 

capturing non-linearities associated with export diversification. Our study addresses this, in an 

innovative way, by employing the Multinomial logit model to estimate the firm export 

diversification status-exporter value gap as well as estimating probabilities of moving between 

the different states defined in terms of products and destinations. We do this by categorizing 

firms into the following exporter status categories: Single product single destination (SPSD); 

Single product multi-destination (SPMD); Multi-product single destination (MPSD); and 

Multi-product multi-destination (MPMD). To the best of our knowledge, there has been limited 

evidence on the usage of the concept of non-linearities to model the extent of firm-level export 

diversification in developing countries.  

 

2.4. Methodological Framework 

2.4.1. Modelling Firm-Based Export Diversification Dynamics 

 

In estimating the firm-based export diversification dynamics in Botswana, this study is 

motivated by the Bernard et al. (2011)’s model of dynamic theory of multi-product exporters, 

which integrates joint destination and product attributes. This theoretical framework 

generalizes the standard Melitz (2003) single-product, heterogeneous-firm model of trade to 

allow firms to produce a set of horizontally differentiated products that are potentially exported 

to many countries (Bernard et al., 2011). 
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In this model, firms differ according to their underlying productivity and products vary in their 

profitability across both firms and destinations. This suggests that firms must pay a destination-

specific fixed cost to export (irrespective of the number of products sent to the destination) 

coupled with a product-destination fixed cost for each product in each destination. The model 

therefore predicts that the more productive firms will be able to generate high variable profits 

that enable them to cover the product fixed cost12. The generated high variable profits will thus 

stimulate the firm to export more products to each market. 

 

The existence of destination-specific fixed cost to export coupled with the product-destination 

fixed cost for each product in each destination implies that firms exporting multiple products 

will also serve many export destinations. Hence, they will export more of a given product to a 

given destination. This leads to the model’s prediction that within-firm increases in 

productivity are associated with increases in total exports as well as increases in both the 

number of export destinations served and the number of products exported. 

 

In order to understand how firms change their product-destination diversification over time, 

we next define a time-dependent (calvo-type) firm-specific product turnover rate, which 

governs the timing of firms’ product scope changes (Bernard et al., 2010; Eckel and Neary, 

2010). Firstly, firms are able to re-set their optimal product scopes only with a fixed probability, 

1 − 𝜃.  𝜃 is the probability of not being able to change the product scope. Secondly, with the 

existence of cannibalization effects, an introduction of new products, beyond a certain level, 

can reduce the firm’s profit. This is because extra products may erode the market shares of the 

existing products (Bernard et al., 2010; Eckel and Neary, 2010; Hottman et al., 2016). Thus, in 

response to the economy-wide and product-specific shocks, the flexibility in a firm’s product 

scope adjustment can help the firms to diversify and absorb shocks (Eckel and Neary, 2010). 

This suggests that only the most productive firms will be able to update their product scopes 

with ease. 

 

Hence, in line with the firm-product specific consumer tastes 𝜆𝑖, there exists a zero-profit 

consumer taste threshold 𝜆𝑖
∗(𝜑), such that a firm with productivity  φ will produce product i 

only if it draws a consumer taste greater than or equal to 𝜆𝑖
∗(𝜑). To this end, the zero-profit 

consumer taste cut-off is defined as follows: 

                                                           
12 The least productive firms within each industry will be forced to exist (Bernard et al., 2011; Colantone 
et al., 2014). 
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𝜋𝑖(𝜑, 𝜆𝑖
∗(𝜑)) =

𝑅𝑖(𝜌𝑃𝑖𝜑𝜆𝑖
∗(𝜑))

𝜎−1

𝜎
− 𝑓𝑝𝑖 = 0        (1) 

 

where 𝑓𝑝𝑖denotes fixed production cost of product i. Equation (1) suggests that the higher the 

firm’s productivity φ, the lower is the zero-profit cut-off for consumer tastes 𝜆𝑖
∗(𝜑) and so the 

greater the probability of having a value for consumer tastes to profitably produce product i 

(Bernard et al., 2010). Therefore, this model predicts that the number of products produced and 

exported by a firm is increasing in its productivity and consumer tastes. 

 

2.4.2. Econometric Model 

 

Based on the above discussion of the theoretical framework linking high firm productivity to 

multi-product multi-destination exporters and their predicted high export values, we motivate 

our empirical model by apportioning the firm’s export diversification status into four product-

destination categories13. These are Single Product Single Destination (SPSD); Single Product 

Multi-Destination (SPMD); Multi-Product Single Destination (MPSD) and Multi-Product 

Multi-Destination (MPMD). SPSD is an exporter that exports only one product to a single 

destination. SPMD is an exporter that exports only one product to at least one destination. 

MPSD is an exporter that exports at least one product to a single destination while MPMD is 

an exporter that exports at least one product to at least one destination.  

 

Because these entry modes (choices) are not binary, we utilize discrete choice models. In 

particular, we employ the multinomial logit regression model to identify the direction of the 

relationship between firm export value and the probability of choosing a specific export 

diversification mode. The advantage of this empirical methodology is that unlike the empirical 

studies that have attempted to investigate the link between export value and firm export 

diversification status, it is able to capture the non-linearities associated with firm export 

diversification dynamics, by way of predicted probabilities. 

 

Next, to answer the third research question of this study we specify our baseline empirical 

model as follows: A similar version of the model has also been used by Wulff (2015) to 

examine strategic choices with multiple outcomes. While the foreign market entry mode used 

in Wulff (2015) was defined in terms of foreign direct investment and exporting, the foreign 

                                                           
13 In this study, firm-based export diversification is defined in terms of number of products and 
destinations. 
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market entry mode in this particular study is defined in terms of product-export destination 

categories. 

 

𝑃𝑖𝑗 = 𝑃𝑟(𝑦𝑖 = 𝑗|𝑥𝑖) =
𝑒𝑥𝑝(𝑥𝑖

′𝛽𝑗)

∑ 𝑒𝑥𝑝(𝑥𝑖
′𝛽𝑗)4

𝑗=1

        (2) 

 

where 𝑃𝑖𝑗 is the probability that the ith firm will choose entry mode j (j= 1, 2, 3,4), y is the 

dependent variable (that is, entry mode choices) and 𝑥𝑖captures regressors that explain entry 

mode choice such as firm export value as well as its exporting experience (in years).  

 

In our case, the main variable of interest is firm export value. 𝛽𝑗 represents the coefficient 

vector and it contains both the constant and the slope coefficient (Wulff, 2015). For the model 

to be identified, one entry mode choice, 𝛽𝑗 , has to be set as a base category and the remaining 

entry mode choices should be independent, that is, dissimilar. Our base category is SPSD and 

the coefficients are thus interpreted with respect to SPSD. Hence, we estimate a set of 

coefficients, 𝛽2, 𝛽3 and 𝛽4corresponding to each entry mode. In addition, our baseline 

empirical model in equation (2) will be extended by adding firm exporting experience (in years) 

and year fixed effects as our additional explanatory variables. The variable, firm exporting 

experience (in years), is calculated as the (difference between the last year a firm exports and 

the first year it exported) plus 1). The limitation of this variable is that it is determined by the 

number of years in the sample and it is also left censored. We also control for interdependence 

within firm over time by clustering at the firm level. 

 

2.4.3. Description of Data and Sample Coverage 

2.4.3.1. Export data 

 

This study draws on a unique dataset consisting of highly disaggregated transactions data that 

categorize trade patterns in terms of exports. The data are obtained from Statistics 

Botswana/Botswana Unified Revenue Services (BURS). BURS records all export transactions 

that are undertaken by trading firms/traders in Botswana in any particular year. Each individual 

export record for a given commodity has information on the firm/trader identifier, the year the 

export transaction was undertaken, the 8-digit level of Harmonized System (HS-8) code of 

product traded, the destination country, the export value in Pula currency and the volume in 

kilograms and quantity. These data capture all export transactions made by Botswana’s 
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international trading firms/traders between 2003 and 2012, adding up to total Botswana’s 

exports as reported by Statistics Botswana. This classification of the data makes it possible to 

track the history of trading firms/traders as well as their products and destinations exported to 

over time. 

 

 However, it is noteworthy to indicate that the limitation of these data is that an entity can be a 

trading firm or a production unit. We cannot identify from the dataset if the entity exporting 

actually produces the good14. 

 

In this light, interesting facts can be identified from this data.  The status of a firm/trader in 

terms of whether it is a new entrant, a continuing firm/trader or a firm/trader that has exited the 

export market can be determined from the data. It is also possible to distinguish between 

primary exports as well as new product lines. Furthermore, the analysis of the extent of firm 

and product churning in Botswana is made possible by the availability of this dataset. The data 

therefore has the novelty of enabling analysis of firm/trader trading behaviour vis-à-vis firm-

based export diversification at the most disaggregated level.   

 

Additionally, informal cross-border trade15 is not an issue for this study as it is based on official 

statistics on export transactions as recorded by Statistics Botswana. Although its presence 

cannot be denied, the extent of informal trade conducted by traders in Botswana cannot be 

verified due to lack of official data on this form of trade. However, Ama et al. (2013) revealed 

the profitability of the informal cross-border trade in Botswana citing that the monthly profit 

generated by informal cross border traders is over ten times the minimum wage of workers in 

the country. 

 

Table 3 presents a summary of the data. In 2012, for example, the sample includes 20 145 

export transactions, made by 2181 exporters, exporting 3488 products to 95 destinations.  There 

are some interesting trends. The number of export transactions, firms/traders and HS-8 

products has increased over time. This suggests that to some extent Botswana has made some 

                                                           
14 Hence, the data reflect not only producing firms but also traders such as individuals and Government 
organisations. 
15 According to Lesser et al. (2009), informal cross-border trade involves legitimately produced goods 
and services which escape the government regulatory framework, solely driven by the desires to avoid 
certain tax and regulatory burdens, resulting in the full or partial evasion of payment of duties and 
charges. It includes goods that pass through unofficial routes and avoid customs controls as well as 
those that pass through official border crossing points yet involve illegal practices. 
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success in diversifying exports into products and firms/traders. Thus, Table 3 provides some 

preliminary insights into the export diversification prospects. 

 

Table 3: Export Transactions, Firms, Products and Destinations (2003-2012) 

Year No. of export transactions No. of firms No. of products No. of destinations 

2003 10524 1823 2897 95 

2004 11340 1766 3001 92 

2005 13929 1969 3226 87 

2006 14903 2007 3229 99 

2007 14903 1996 3047 92 

2008 16275 2081 3283 100 

2009 16454 2135 3261 97 

2010 17205 2151 3226 98 

2011 19929 2211 3440 95 

2012 20145 2181 3488 95 

Source: Author’s calculation using customs data 

Note: An export transaction refers to an export activity undertaken by a firm at a particular point in 

time. 

 

2.5. Results and Discussion: Firm Specific Measures of Export Diversification  

2.5.1. Emerging Stylized Facts from Customs Data 

2.5.1.1.  Firm-Product-Destination Trends 

 

In this section, we present and discuss the stylized facts that characterize firm exporting 

behaviour in Botswana and relate these empirical findings to firm export diversification and to 

theories of firm heterogeneity in international trade. Table 4 presents the basic descriptive 

statistics emerging from the analysis of Botswana’s customs data, capturing export 

composition.  

 

The results as depicted by Table 4 show that Botswana’s exporters have increasingly become 

diversified over time in terms of products. In 2003, the average number of products per firm 

stood at 5.8. This increased to 9.2 products per firm by the end of 2012.  Diversification in 

terms of destinations has been modest, registering an average of 1.3 in 2003 and increasing 

only to 1.5 destinations per firm by the end of 2012. The interesting fact about Table 4 is that 

while the average number of products (destinations) per firm has increased over time, the 

median number of products (destinations) per firm remained stable.  
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Table 4: Descriptive statistics from Botswana’s customs data 

 No. of 

products/firm 

No. of 

destinations/firm 

No. of firms/product 

 

No. of  

firms/ destination 

 mean median mean median mean median mean median 

 2003 5.8 2 1.3 1 3.4 2 25 3 

2004 6.4 2 1.3 1 3.5 2 25.4 3 

2005 7.1 2 1.3 1 4.1 2 29.7 3 

2006 7.4 2 1.4 1 4.3 2 28.2 2 

2007 7.2 2 1.4 1 4.4 2 29.6 2 

2008 7.8 2 1.4 1 4.5 2 29.7 2 

2009 7.7 2 1.4 1 4.6 2 31.3 3 

2010 8 2 1.4 1 4.9 2 31.5 2 

2011 9 2 1.5 1 5.3 2 34.7 3 

2012 9.2 2 1.5 1 5.4 2 33.8 3 

Source: Botswana – author’s calculation based on customs data 

 

The use of mean and median is not without limitations. To better understand what is really 

driving the change in the firm-product-destination trends led to the analysis of the cumulative 

distribution functions. Figure 3 confirms our speculation and suggest that over time the rise in 

export diversification stemmed from the increase in the number of products per exporter as 

reflected by the shifting to the right of the cumulative distribution function from 2004 to 2012. 

Although the median number of products remains at 2 (Table 4), what the cumulative 

distribution function in Figure 3 shows is that the proportion of firms exporting more than 1 

product has risen. The same holds with the proportion of firms exporting more than 2 products. 

Figure 3: Distribution Dynamics of Number of Products per Exporter 

 

Source: Computed from Customs data 

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

0 5 10 15 20 25 30 35 40 45 50

C
D

F

Number of products

CDF_2004 CDF_2007 CDF_2012



 
 

30 
 

This aside, it should however be emphasized that market diversification is also important in 

the export diversification prospects of the country since it reduces the market risks associated 

with relying heavily on a few export markets. The limited variation in the mean and median 

number of destinations per firm is a reflection of limited market access and evidence enough 

that Botswana’s destination markets are highly influenced by the existing international trade 

agreements that the country has signed with her trading partners (as shown in Section 2). These 

results are substantiated by Figure 4 that depicts cumulative distribution functions between 

2004 and 2012. Contrary to Figure 3, Figure 4 depicts stability over time in the number of 

export destinations, corroborating the earlier evidence regarding the extent of market of 

diversification reflected in Table 4. What is also evident is that the proportion of firms 

exporting to 1 destination has fallen from 2004 - 2012. 

Figure 4: Distribution Dynamics of Number of Destinations per Exporter 

 

Source: Computed from Customs data 

 

It is important to assess how Botswana is faring in comparison to other countries with regard 

to export diversification prospects. Table 5 below depicts the results for other countries for 

200616. Comparing Botswana’s exporters with that of these countries, it is clear that during the 

                                                           
16 Pioneering work on the role of firms in international trade is documented in Bernard et al., 1995 and thereafter 

studies have been done for some other developed countries benchmarking on the US’s evidence. Although Cadot 

et al., 2013 used transaction-level export data to study the success and failure of African exporters in Malawi, 

Mali, Senegal and Tanzania, they do not look at firm-level export diversification as in this study. Moreover, 

Botswana differs substantially from these countries in areas such as economic management of its diamond 

revenues. Hence, the findings from these existing studies cannot be generalized for countries such as Botswana.  
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period that the studies for these countries were conducted, Botswana’s exporters were more 

diversified in terms of products17. However, exporters of other countries such as Mali, Malawi, 

Tanzania, Portugal and Senegal were more diversified than Botswana’s exporters in terms of 

geographic diversity. (Cadot et al., 2013; Stirbat et al., 2011). 

Table 5: Comparison of Botswana with other countries (2006) 

 No. of 

products/firm 

No. of 

destinations/firm 

No. of firms/product 

 

No. of  

firms/ destination 

 mean median mean median mean median mean median 

Lao PDR 1.9 1 1.4 1 3.5 1 19.9 3 

Mali  2.5 2 3.9 2 1.9 1 7.2 2 

Malawi 1.6 1 4.1 2 3.8 1 13.2 3 

Senegal 3.1 1 6.8 2 2.9 2 22.2 5 

Tanzania 2.5 1 3.6 1 2.9 1 24.7 7 

Dom. Rep 6.2  2.2      

Botswana 7.4 2 1.4 1 4.3 2 28.2 2 

Source: Lao PDR, Mali, Malawi, Senegal, Tanzania, Dominican Republic and Portugal (Stirbat et al., 

2011; Cadot et al., 2013). 

 

2.5.1.2. Product-Firm Entry and Exit Dynamics 

 

Firm as well as product entry and exit dynamics are important for understanding the dynamics 

of export diversification in any country. For Botswana, Cebeci et al. (2012) find that average 

first year survival rate of new exporters was only 39 percent during the period 2006-2008. To 

assess the entry-exit dynamics over the longer 2004-2012 period, Table 6 decomposes the 

number of exporters in each year into continuing exporters, new firms and firms that exit. In 

addition, the table disaggregates new exporters into first-time exporters and returning 

exporters, given the high levels of churn found.  

 

The results in Table 6 point to a gradual increase in the number of exporters but significant 

churn. This is evidenced by high exit rates with on average 40 percent of exporters exiting per 

year. We also observe high entry rates of about 41 percent per year. This churn is in part driven 

by firms that exit and re-enter the export market. On average, re-entry rates are around 9-19 

percent per year. Overall, the results point to a lot of experimentation and dynamics behind the 

total firm numbers. 

 

                                                           
17 These results may not be directly comparable as Botswana’s products are classified according to the 
HS 8 while product analysis of the comparator countries are based on HS6 classification. 
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Table 6: The Evolution of the Number of Exporting Firms 

Year 

Beginning Continuing Exit 

Entry 

Total 
Exporters 

Exit 
Rate 

Entry Rate 

Total 
Entry 
Rate   

Entry 
First 
Time 

Entry 
Restart 

First 
Time 
Entry 

Entry 
Restart 

2004 1823 1054 769 712 0 1766 42% 40% 0% 40% 
2005 1766 1062 704 659 248 1969 40% 33% 13% 46% 
2006 1969 1320 649 500 187 2007 33% 25% 9% 34% 
2007 2007 1188 819 547 261 1996 41% 27% 13% 40% 
2008 1996 1196 800 559 326 2081 40% 27% 16% 43% 
2009 2081 1254 827 524 357 2135 40% 25% 17% 42% 
2010 2135 1289 846 505 357 2151 40% 23% 17% 40% 
2011 2151 1302 849 502 407 2211 39% 23% 18% 41% 
2012 2211 1301 910 471 409 2181 41% 22% 19% 41% 

Source:  Author’s calculations from Customs data 

Notes: i) Entry first time refers to a firm that enters the export market for the first time; ii) A continuing firm is 

the one with previous export experience and it has never took a break from exporting in the past; iii) An exiter is 

no longer exporting (has exited the export market); iv) Entry restart refers to a firm that is exporting in the current 

year but had taken a break from exporting in the previous period. The limitation of this classification is that some 

of the firms may have exported before 2004 and we do not have the data to reveal this. Hence, this may bias the 

entry restart rates, particularly in the early years. 

ii) Total exporters = beginning exporters + entry – exit 

iii) Total exporters = continuing exporters + entry 

iv) Exit rate = Exit / Beginning 

v) First time entry rate = Entry first time / Total exporters 

vi) Entry restart rate = Entry restart / Total exporters 

 

The evolution of the number of exported products depicts a similar pattern that emerged for 

firms (Table 6). The number of total exported HS-8 products18 has increased over time, while 

the number of new products has declined. This is expected as the total number of products is 

fixed. Entry rates of new products will also decline partly due to the fact that many of these 

products were probably previously exported in the early period (and are hence re-entry). We 

also observe that on average, exit rates are around 21 – 28 percent per year. The emerging trend 

in the evolution of the number of exported products suggest that product churning is a key 

feature. Although the number of exporting firms has generally been increasing over time (as 

shown in Table 6), there has been significant churn evidenced by entry and exit rates that 

exceed 40 percent in many years. These results suggest that Botswana’s exports may be driven 

by the intensive margin19, that is, established exporters exporting existing products, as shown 

                                                           
18 The last change in product classification was done in May 2002. Therefore, the sample period 
spanning 2003 to 2012 covers the period where no product classification changes were made. 
19 These results were also confirmed when we decomposed the theil index (Lopez-Calix et al., 2010) – a 
measure of inequality that enables us to decompose changes in export concentration into “within” 
component (which reflects the intensive margin of trade) and into the “between” component (which 
reflects the extensive margin). The decomposition of the theil index shows that traditional exports 
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by the increasing number of continuing products over the years. However, these results should 

be taken with caution as proper growth decompositions have not been conducted. 

 

Table 7: The Evolution of the Number of Exported Products 

Year 

Beginning Continuing Exit 

Entry 

Total 
Products 

Exit 
Rate 

Entry Rate 
Total 
Entry 
Rate 

 
Entry 
First 
Time 

Entry 
Resta

rt 

First 
Time 
Entry 

Entry 
Restart 

2004 2897 2171 726 830 0 3001 25% 28% 0% 28% 
2005 3001 2286 715 580 360 3226 24% 18% 11% 29% 
2006 3226 2535 691 357 337 3229 21% 11% 10% 21% 
2007 3229 2331 898 257 459 3047 28% 8% 15% 23% 
2008 3047 2349 698 294 640 3283 23% 9% 19% 28% 
2009 3283 2463 820 253 545 3261 25% 8% 17% 25% 
2010 3261 2436 825 202 588 3226 25% 6% 18% 24% 
2011 3226 2525 701 279 636 3440 22% 8% 18% 26% 
2012 3440 2593 847 313 582 3488 25% 9% 17% 26% 

Source:  Author’s calculations from Customs data 

Note: i) Entry first time refers to a product that enters the export market for the first time; ii) A continuing product 

is the one with previous export experience and it has never exited; iii) Exit refers to a product that is no longer 

being exported (has exited the export market); iv) Entry restart refers to a product that is being exported in the 

current year but had taken a break from being exported in the previous period. The limitation of this classification 

is that some of the products may have been exported before 2004 and we do not have the data to reveal this. 

Hence, this may bias the entry restart rates, particularly in the early years. 

ii) Total products = beginning products + entry – exit 

iii) Total products = continuing products + entry 

iv) Exit rate = Exit / Beginning 

v) First time entry rate = Entry first time / Total products 

v) Entry restart rate = Entry restart / Total products 

 

 

2.5.1.3. Multi-Product Multi-Destination Exporters 

 

Table 8 combines information about the number of products exported by a firm and the number 

of destinations each firm is exporting to, with a view to depict the significance of multi-product 

and multi-destination firms. The table shows that even for Botswana, just like in other countries 

where similar studies have been undertaken, international trade is highly concentrated across 

firms20.  87.71 percent of Botswana’s exporting firms exported to a single destination country 

                                                           
constitute almost 99 percent of the country’s exports. These results are shown in Figure ch2A of 
Appendix ch2. 
20 We estimated the Gini coefficients of exports to confirm the extent of trade concentration. The Gini 

coefficients are 0.994 and 0.990 for 2003 and 2012, respectively, suggesting that overall economic activity 

has remained highly concentrated in the country. Over time, exports’ concentration has remained fairly 

stable (albeit a modest reduction). Although a modest reduction in export concentration has been 

witnessed over time in Botswana, for developed countries such as Italy, Belgium and the US, export 
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in 2003. These exports accounted for 78 percent of aggregate export value. Firms exporting to 

at least 5 destinations accounted for just 1.70 percent of exporters and 14.7 percent in export 

value. Unlike for the US in 2000 (Bernard, 2007) where multi-destinations firms accounted for 

the bulk of export value (92.9 percent), for Botswana, the reverse is true. Single-destination 

firms accounted for the bulk of the export value in 2003. 

 

The importance of multi-product firms in the overall Botswana’s exports is evidenced from 

Table 8. In 2003, 41.52 percent of exporters exported a single product. However, these 

exporters accounted for only 0.5 percent of aggregate exports in 2003. Firms exporting at least 

5 products accounted for 26.49 percent of exporting firms and 21.9 percent in export value. In 

contrast, firms exporting 4 products (to one destination), albeit their limited number, 

contributed 76 percent in export value. A look at the data reveals that the four products are 

diamonds in different forms, exported to the United Kingdom. Specifically, these are basically 

non-industrial diamonds, industrial diamonds, precious or semi-precious stones as well as 

unsorted diamonds21. The above analysis shows that Botswana presents a unique and 

interesting case study in that exports are dominated by diamonds. Even in 2004, exports were 

dominated by diamonds (classified in two different forms) contributing73 percent of the total 

export value in that year. This is the striking feature characterizing exporting behaviour of 

Botswana’s firms pointing to the importance of product variety (in the form of diamonds) in 

driving export growth22, in comparison to variation in destinations.  

 

Cebeci et al. (2012) also established that Botswana’s export sector is mainly characterized by 

single-product single destination firms (38.9 percent) which accounted for only 0.4 percent of 

total export value for the period between 2006 and 2008. Their study also established that albeit 

the limited presence of multi-product multi-destination firms in the country, their contribution 

to exports was very significant amounting to 53 percent of exports during the period under 

consideration. Their results and what has been established in this paper reinforce the need to 

explore further the challenges towards export diversification in Botswana such as low export 

survival, high input costs and promote multi-product multi-destination firms (Besedes and 

                                                           
concentration has increased over time (Bernard et al., 2007; Muuls et al., 2009). These findings coincide 

with theoretical models on firm heterogeneity such as the Melitz (2003) model as well as empirical 

evidence suggesting that only the largest and most productive firms will do exporting activity. 
21 The HS-8 codes of the four products are 71023100, 71022100, 71031000 and 710211000. 
22 Firms that export more than one 8-digit Harmonised System product comprised 58.48 percent of 
exporting firms in 2003 and accounted for 99.5 percent of export value. 
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Prusa, 2011; Besedes and Prusa, 2006). Just like in existing empirical studies, trade 

concentration is a stylized fact in Botswana’s international trading landscape.  

 

Table 8: Distribution of Exporters and Export Value by Number of Products and Export 
Destinations, 2003 

Panel A: Share of Exporting Firms 

Number of Countries 

Number of 

Products 

1 2 3 4 5+ Total 

1 41.09 0.38 0.00 0.00 0.55 41.52 

2 15.91 1.59 0.11 0.00 0.16 17.77 

3 7.08 1.04 0.05 0.11 0.16 8.45 

4 5.05 0.55 0.16 0.00 0.00 5.76 

5+ 18.60 4.83 1.43 0.33 1.32 26.49 

Total 87.71 8.39 1.76 0.44 1.70 100 

 

Panel B: Share of Export Value 

Number of Countries 

Number of 

Products 

1 2 3 4 5+ Total 

1 0.22 0.05 0.00 0.00 0.20 0.5 

2 0.11 0.13 0.008 0.00 0.08 0.3 

3 0.08 0.53 0.008 0.27 0.01 0.9 

4 76 0.03 0.01 0.00 0.00 76.0 

5+ 1.63 1.07 3.69 1.14 14.4 21.9 

Total 78.0 1.80 3.7 1.41 14.7 100 

Source: Customs data 

 

The distribution of exporters and export value by number of products and destinations was also 

done for 2012. The results are depicted in Table 9 and they portray a different picture from the 

one found in 2003. Table 9 portrays similar patterns established in similar studies done for 

countries such as the US and Denmark (Bernard et al., 2007; Eriksson et al., 2009), showing 

the importance of multi-product and multi-destinations firms in driving export value in 2012. 

While single-destination firms were driving export value in 2003, this trend has since been 

reversed in 2012, resulting in firms exporting to more than one destination accounting for 91.6 

percent of export value. Single-product firms accounted for the majority of exporting firms in 

2012, representing 40.62 percent of firms, yet they accounted for a mere 0.5 percent of the total 

export value (same as in 2003). Firms exporting more than one HS-8 product accounted for the 

remaining 99.5 percent of the exports. This shows that over time, variation in destinations, just 

like variation in products, has played a key role in driving export value in the country, although 
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for destinations, firms exporting to 3 and 4 destinations accounted for 78.2 percent of the total 

export value in 2012. 

 

Table 9: Distribution of Exporters and Export Value by Number of Products and Export 
Destinations, 2012 

Panel A: Share of Exporting Firms 

Number of Countries 

Number of 

Products 

1 2 3 4 5+ Total 

1 40.03 0.50 0.05 0.05 0.00 40.62 

2 11.92 2.48 0.37 0.09 0.09 14.95 

3 5.96 1.65 0.50 0.14 0.05 8.30 

4 4.36 0.92 0.28 0.18 0.23 5.96 

5+ 15.50 7.15 3.26 1.60 2.66 30.17 

Total 77.76 12.70 4.45 2.06 3.03 100 

 

Panel B: Share of Export Value 

Number of Countries 

Number of 

Products 

1 2 3 4 5+ Total 

1 0.42 0.04 0.0005 0.0007 0.00 0.5 

2 2.18 1.33 37.04 0.25 0.25 41.1 

3 1.65 0.26 0.65 0.001 0.03 2.6 

4 0.49 0.15 0.87 0.003 1.20 2.7 

5+ 3.62 2.37 4.80 34.59 7.79 53.2 

Total 8.4 4.2 43.4 34.8 9.3 100 

Source: Customs data 

 

The differential export outcomes driven by single-product-single-destination firms as well as 

multi-product-multi-destination firms might suggest productivity differentials amongst 

exporting firms as suggested by Figure 5 below. The Figure illustrates the “country extensive 

margin” of trade which captures how many countries a firm trades with and the “product 

extensive margin” which captures how many products a firm trades in (Muuls et al., 2009). A 

negative relationship between the number of exporting firms and the number of countries firms 

trade with is depicted by the Figure. Similarly, a clear negative relationship between the 

number of products exported and the number of exporting firms is shown. These results are in 

line with what was established for the US, Italy, France and Belgium and they predict the 

possible existence of fixed costs of exporting, which is in line with the fact that only the most 

productive firms will export (Muuls et al., 2009; Castellani et al., 2010; and Eaton et al., 2004).  
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Due to fixed costs of exporting, as the number of destinations increases, the number of firms 

exporting to those destinations will fall, indicating that an additional export destination market 

is associated with additional cost to the exporting firm. Likewise, as the number of exported 

products increase, the number of exporting firms will reduce due to costs associated with 

addition of products. The above might suggest that only the most productive firms can be multi-

product-multi-destination firms23. The Figure further depicts convergence to zero as the 

number of products and export destinations increase in number. These results are in line with 

the predictions of models of heterogeneous firms in international trade in which exporting firms 

incur sunk costs in every product and geographical market they serve (Melitz, 2003; Bernard 

et al., 2011; Kasahara and Lapham, 2013). 

 

Figure 5: Number of Export Destinations and Exported Products (2012) 

 
 

2.5.2. Empirical Results 

2.5.2.1. Exporter Value and Firm Export Destination Status 

 

Given the importance of multi-product multi-destinations firms to export growth and 

diversification, we now use the Multinomial logit regression model to establish the extent of 

                                                           
23 This issue will be investigated further in the next Chapter by employing proper econometric 
approaches to confirm the causal relationships. 
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mobility of firms between the different categories defined in terms of number of products and 

destinations as well as the contribution of the different categories of firms to exports measured 

in terms of log export value. The regression is estimated through the Maximum Likelihood 

Estimation. Table 10 presents the results, where the first model presents the baseline results, 

focusing on our variable of interest being exports value (log), while the second model displays 

the extended model results, which controls for year fixed effects, exporting experience of a 

firm measured in number of years as well as controlling for interdependence within firm over 

time by clustering at the firm level.   

 

To investigate the exports value gap between exporter status defined in terms of Single Product 

Single Destination firms; Single Product Multi Destinations firms; Multi Product Single 

Destination firms; as well as Multi Products and Multi Destinations firms, we hypothesize that 

export value is dependent upon the exporter status (entry mode choice). As per theoretical 

expectations, export value is statistically significant and positively related to choosing all the 

three categories relative to Single Product Single Destination firms. In both models, the 

variable of interest is significant at the 0.01 level. Comparing the magnitude of coefficients, 

we can conclude that the export value is the highest for Multi-product multi-destination firms, 

followed by Single product multi-destination firms and then Multi-product single destination 

firms in both models.  

 

The importance of exports value is substantiated in the extended model after controlling for 

factors such as years of exporting experience, as shown by the reduction in coefficient value of 

the log of export value. The results in Table 10 conform to the expectations in Botswana’s 

trading landscape in that we expect Single product multi destination firms to perform better 

than multi-product single destination firms, given that attaining access to new export markets 

is relatively less challenging than firms innovating new products.  

 

 

 

 

 

 

 



 
 

39 
 

Table 10: Exporter Status-Exports Value Gap for Botswana’s Formal Cross-Border Traders 

  (1) (2) (3)   (4) (5) (6) 

 Baseline Model  Extended Model 

VARIABLES SPMD MPSD MPMD  SPMD MPSD MPMD 

                

Log export value 0.597*** 0.353*** 0.727***  0.576*** 0.341*** 0.697*** 

 (0.021) (0.008) (0.011)  (0.030) (0.009) (0.016) 

Experience     0.239*** 0.170*** 0.325*** 

     (0.038) (0.009) (0.020) 

Constant -9.099*** -3.350*** -8.480***  -9.456*** -3.643*** -8.587*** 

 (0.255) (0.078) (0.128)  (0.381) (0.104) (0.193) 

Year fixed effects No No No  Yes Yes Yes 

Observations 18,562 18,562 18,562   18,562 18,562 18,562 

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 

Note: The base category is Single Product Single Destination, SPMD= Single Product Multi Destination, 

MPSD= Multi-Product Single Destination, MPMD=Multi-Product Multi-Destination. 

 

Notwithstanding the above discourse, coefficients obtained from multinomial logit models are 

subject to change over time, a trait suggesting that the association between the predictor and 

probability of choosing a category may be non-linear. Thus relying on the signs and magnitudes 

of the coefficients alone fails to account for the possibility that the direction and magnitude of 

the association between the variable of interest and the various alternatives may change over 

time (Wulff, 2015; Long and Freese, 2006). Specifically, the coefficient of a predictor with 

regard to a specific category only tells us about how that predictor relates to the probability of 

observing a particular category relative to the base category (Wulff, 2015). As such, we cannot 

wholly rely on model coefficients to give us a holistic picture of firm export diversification 

dynamics in the country.  

 

One way of interpreting the association between a predictor and the probability of a choice of 

an alternative in a multinomial logit model is by computing and plotting predicted probabilities. 

We therefore go further by estimating the predicted probabilities of being in each category. 

Figure 6 displays the predicted probabilities for the four different firm categories and export 

value. Interestingly, it confirms that the association between export value and the probability 

of choosing a specific category is a non-linear one, undermining the validity of interpreting 

results solely on coefficient interpretation. Specifically, three key insights are deduced from 

Figure 6. Firstly, at low export values, firms are almost entirely SPSD firms. As firms grow in 

size (measured in export value), they do so by expanding the number of products to the 

destination but not destinations of that product. Then at higher level of export values, firms 

transition into exporting to multi-destinations. These firm dynamics illustrate the complexities 

of analysing relationships using a Multinomial logit model focussing only on the coefficients 
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of the model. 

 

It is in this light that the above analysis provides a clear and intuitive way of understanding 

how firm export value and diversification category relate to each other. Conversely, it is 

difficult to reach similar conclusions by assessing the model coefficients in Table 10. The Table 

has portrayed a positive, linear and significant trend between export value and the probability 

of choosing all the four categories. We can further make concise statements about the predicted 

probabilities given specific values of the predictors (see Table ch2B and Table ch2C in 

appendix ch2). For example, small firms (5th percentile) have a predicted probability of 0.7763 

of entering through the SPSD mode while they have just 0.0099 of choosing MPMD as a mode. 

On the contrary, large firms (95th percentile) have a predicted probability of 0.0505 of entering 

as SPSD and 0.5389 of choosing the MPMD mode. 

 

Figure 6: Analysis of the Predicted Probabilities of Entry Mode Choice 

 
Notes: 1) Dashed lines signify 95 percent confidence intervals. The predicted probabilities are point estimates and 

thus computing a confidence interval takes into account sampling variability (Wulff, 2015). 

2) Single refers to Single Product Single Destination; SingleM is Single Product Multi-Destination; MultiS is 

Multi-Product Single Destination; and Multi refers to Multi-Product Multi-Destination. 

 

2.5.2.2. Post-Estimation Results 

 

After estimating the multinomial logit model, we executed some tests to validate the 
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importance of independent variables used, whether categories comprising the dependent 

variable can be combined and whether the assumption of Independence of Irrelevant 

Alternatives (IIA) holds for the data used in this study. The multinomial logit model works best 

when categories are different and not just substitutes for one another (Wulff, 2015).  The 

independent variables used in the model are exports value (log), export experience (in years) 

and we also controlled for year fixed effects. When testing for each independent variable’s 

effects on the model using the Likelihood-ratio (LR) test, the results as depicted by Table 11 

show that all independent variables’ effects are significant at 0.05 level. Wald tests for 

independent variables yielded the same conclusions. This is suggestive of the fact that the 

independent variables used in the regression model are all relevant. 

 

Table 11: Test of independent variables 

 Chi2 df P>Chi2 

Export value (log) 5692.707 3 0.000 

Experience (years) 689.176 3 0.000 

    

Source: Customs data 

Note: 1) The null hypothesis says all coefficients associated with given variable(s) are zero. 

  

It is also important to undertake tests for combining dependent categories. We use the LR test 

for combining alternatives. The null hypothesis is that all coefficients except intercepts 

associated with a given pair of alternatives are zero, that is, alternatives can be collapsed. The 

results as shown in Table 12 provides no evidence that categories should be combined. The 

Wald tests reached the same conclusions as well. 

 

Table 12: Test for combining dependent categories 

Entry modes Chi2 df P>Chi2 

SPMD & MPSD 160.099 11 0.000 

SPMD & MPMD 62.603 11 0.000 

SPMD & SPSD 839.965 11 0.000 

MPSD & MPMD 2258.879 11 0.000 

MPSD & SPSD 2834.510 11 0.000 

MPMD & SPSD 6949.780 11 0.000 

Source: Customs data 
 

In order to ascertain the validity of the results of the multinomial logit model, we tested for the 

assumption of Independence of Irrelevant Alternatives (IIA) using the Small-Hsiao tests. The 

results are depicted in Table 13 and point to no evidence of violation of IIA, justifying the 

usage of the multinomial logit model for our empirical purposes. In all cases, the null 

hypothesis of outcome-J versus outcome-K are independent of other alternatives is supported. 
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Table 13: Independence of Irrelevant Alternatives (IIA) tests 

Omitted InL (full) lnL (omit) Chi2 P>Chi2 Evidence 

SPMD -7720.958 -7719.310 3.295 0.771 for Ho 

MPSD -2619.546 -2616.351 6.390 0.381 for Ho 

MPMD -5247.661 -5246.537 2.247 0.896 for Ho 

Source: Customs data 

 

2.5.2.3.  Fixed Effects Multinomial logit regression 

 

The limitation of the current model presented in Table 10 is that it assumes all action take place 

between categories. It does not take into account changes in the product and destination 

composition of firm exports within categories. For example, the above model does not 

differentiate between a MPSD firm that sells two products to a single destination and a firm 

that sells 100 products to a single destination. A further limitation is that the analysis does not 

differentiate between firms exporting mining products compared to manufacturing products 

where we anticipate greater opportunities for diversification. To minimize these limitations, 

we have estimated fixed effects multinomial logit regression for all exporters as well as for 

exporters of manufactured goods. We however, note that these estimates do not consider 

changes within categories. They only deal with changes between categories within firms over 

time. 

 

Table 14 thus estimates fixed effects multinomial logit regression, for all firms in the export 

transaction dataset (columns 1-3) and non-mining firms (columns 4-6). The essence of firm 

fixed effects is to control for firm characteristics that are not included in the regression and 

minimize potential endogeneity issues.  When estimating the fixed effects multinomial logit 

regression, the number of observations will reduce as some observations will be dropped due 

to no variance in the dependent variable across waves for those firms (Pforr, 2014). 

Furthermore, the option of predicted probabilities is not offered for the fixed-effects 

multinomial logit model (Pforr, 2014). 

 

The results show that the association between firm export diversification category and firm size 

remains the same whether we look at the across-firm variation (Table 10) or within-firm 

variation (Table 14). Interestingly, the firm exporting experience variable confirms the 

conclusions reached in Figure 6 and deviates from Table 10 where the variable witnessed a 

positive and significant coefficient across all export diversification categories of firms. 

Specifically, as firms grow in their exporting experience, they expand in the number of 
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products to the destination as shown by the positive and significant coefficient of the exporting 

experience variable for the MPSD firms (in columns 2 and 5). Finally, these results suggest 

that the export diversification dynamics of firms depicted in Figure 6 are consistent, even when 

we consider firms dealing with non-mineral products. 

 

Table 14: Exporter Status-Exports Value Gap for whole sample versus Non-mining sample 

  (1) (2) (3)   (4) (5) (6) 

VARIABLES All firms  Non mining Firms 

 SPMD MPSD MPMD  SPMD MPSD MPMD 

                

Log export value 0.497*** 0.460*** 0.787***  0.549*** 0.471*** 0.798*** 

 (0.052) (0.019) (0.031)  (0.054) (0.020) (0.033) 

Experience -0.066** 0.039*** -0.081***  -0.078** 0.037*** -0.085*** 

 (0.031) (0.011) (0.017)  (0.032) (0.011) (0.017) 

Firm fixed effects Yes Yes Yes  Yes Yes Yes 

Observations 12,291 12,291 12,291   11,804 11,804 11,804 

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 

 

2.5.2.4.  Robustness Checks 

 

One extension to Table 10 and Figure 6 is to calculate the transition probabilities of firms 

moving between different states defined in terms of products and destinations. Table 15 shows 

the results of the transition probabilities of exporting firms as well as non-exporting (exiters) 

firms24 defined as the probability that a firm in category i at t-1 will be in category j at year t. 

Two features are noteworthy; persistence and upward mobility. Firms are likely to remain in 

the category where they are, indicating the prevalence of persistence. The two most persistent 

categories are the exiters as well as the multi-product multi-destination firms, followed by the 

multi-product single destination firms. Interestingly, firms in the single product multi-

destination as well as single product single destination categories are the only ones that are not 

persistent. The transition probabilities also depict upward mobility. For example, single 

product single destination firms face 33.7% probability of moving up to being in the category 

of multi-product multi-destination firms, compared to 15.47% probability of staying in the 

same category. However, it is less likely that large exporters would move up. For example, 

single product multi-destination as well as multi-product single destination firms move up with 

a probability of 3.97% and 19.84%, respectively. 

 

                                                           
24 The non-exporting firms consist of firms that exported for at least one year between 2003 and 2012, 
but did not export in the year under consideration. 
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While these results depict a high persistence of exiters which is not a welcome development, 

they also portray a positive projection for Botswana’s export diversification prospects in that 

the highest persistence probability for exporting firms is registered for the multi-product single 

destination as well as multi-product multi-destination firms. These firms have a positive impact 

on the value of exports as shown by the predicted probabilities in Figure 6, although the 

contribution of MPSD decreases over time. On the contrary, single product multi-destination 

firms are not persistent and their action as portrayed by the predicted probabilities had been 

modest. While the earlier regression results have identified single product single destination 

firms as the least performers, the positive development is that these firms face a high likelihood 

of upward mobility25. 

 

Table 15: Transition matrix for the category of exports to which a firm belongs 

 

 

 

 

 

Year (t-1) 

  Year (t) 

Product_Destination_Status 

 

Product_Destination

_Status 

No 

trade 

SPSD SPMD MPSD MPMD Total 

No trade 83.42 10.31 0.18 5.07 1.02 100.00 

SPSD 65.02 15.47 0.54 15.02 3.95 100.00 

SPMD 22.59 11.11 14.81 11.85 39.63 100.00 

MPSD 32.90 15.09 0.61 41.41 10.00 100.00 

MPMD 13.08 7.50 3.36 19.84 56.22 100.00 

Total 72.43 11.27 0.48 10.78 5.05 100.00 

Source: Customs data 

 

2.6. Conclusions and Policy Implications 

 

Utilizing a rich dataset that contains firm exporting activities, we unearth evidence supporting 

new-new trade theories on firm heterogeneity and international trade, with some new facts as 

well. We document the findings as follows:  

 

International trade in Botswana is concentrated, with exports mainly dominated by traditional 

exports in the likes of diamonds as well as Single Product Single Destination exporters. The 

diamond exports are largely exported to a single destination (United Kingdom). Significant 

concentration is also evidenced across product- and country- extensive margins in that very 

few firms export multiple products to multiple countries while the majority of the firms export 

few products to few countries. These facts support theories of trade with heterogeneous firms 

that predict that due to fixed costs of exporting, only the most productive firms can be multi-

                                                           
25 The transition matrix that does not take into account exiters can be viewed in Table ch2D in appendix 
ch2. 
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product multi-destination exporters. Some positive developments have also been noted in terms 

of product diversification and change in the profile of export destinations to include countries 

such as India and China.  

 

Secondly, the study confirms that firm export value and its product-destination category are 

positively related using the multinomial logit estimation model.  However, the predicted 

probabilities confirm the presence of some non-linearities, supported by these three key 

insights: (i) At low export values, firms are entirely single product single destination exporters; 

(ii) As firms continue to grow, they expand the number of products to the destination but not 

the destinations of that product. This is a striking contrast in relation to other countries that 

have been found to perform better in terms of destination diversification (see Stirbat et al., 

2011; Cadot et al., 2013); (iii) At higher level of export values, firms in Botswana transition 

into exporting to multi-destinations. Hence, firms need to break into new markets in order to 

grow their exports. 

 

Some persistence and upward mobility in terms of transition probabilities have also been noted, 

with categories of firms (such as MPMD) that contribute more to export value being highly 

persistent and the least performers (SPSD) having the potential of upward mobility. 

Furthermore, the entry and exit dynamics of firms and products in Botswana may point to the 

possibility that export diversification is driven by the intensive margin rather than the extensive 

margin as evidenced by a drop in the number of new firms entering the export market which is 

outnumbered by continuing firms and products. Product and firm turnover also pose as a threat 

to the realization of export diversification in the country.  This study therefore concludes that 

there has not been much dynamism in changing export diversification in Botswana.  

 

However, the low levels of export entry by new firms and products call for a robust policy 

direction if export concentration in the country is to be ameliorated. Given the evident firm 

heterogeneity resulting from export value differentials attributed by the different product-

destination categories, industrial policy should be tailor-made to address the peculiar needs of 

the different firm categories so as to stimulate firm survival. Focussed industrial/trade policies 

should endeavour to promote joint ventures between foreign-owned firms with small to 

medium-sized citizen firms, in order to stimulate firm productivity.  
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Notwithstanding the study’s potential contribution, we suggest that it would be useful in future 

to extend the research to the analysis of the relationship between firm export diversification 

status and its initial entry into the export markets.  To this end, given the low concentration of 

exports in multi-destination exporters, pointing to a constraint to this particular type of 

diversification, the next chapter aims to investigate the firm characteristics driving firm export 

destination diversification success. 
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Chapter 3 

3. Export Destinations and Firm Heterogeneity: Evidence from Botswana’s 

Manufacturing Firms 

3.1. Introduction and Background 

 

In the wake of a decline in the cost of transportation and telecommunications across countries, 

policymakers (in both developing and developed countries) have encouraged domestic firms 

to expand their export destinations, with the anticipation that diversification of export sales can 

improve the terms of trade, lower volatility and boost economic growth (Shepherd, 2010; 

Xuefeng et al., 2016). Recent studies such as Eaton et al. (2008) and Xuefeng et al. (2016) that 

focus on diversification of export destinations suggest that an analysis of export market 

diversification at the firm or sector level, rather than country level, can be more informative 

for understanding whether export market expansion is effective and how firm productivity may 

influence it.  

For example, Eaton et al. (2008); Xuefeng et al. (2016) show that there is high entry of 

Colombian exporters into the export markets, but most of these entrants have a very small 

export share and exit the market within a year. Some firms, however, succeed in these markets 

and gradually break into other export destinations, thereby becoming multi- destination 

exporters. Hence, understanding the dynamics of introducing new export destinations at the 

firm level constitutes the first step in understanding how a country can upgrade its export 

structure (Iacovone and Javorcik, 2010). To this end, the question of whether and to what extent 

firm characteristics drive geographic market expansion or export sales diversification remains 

relevant and crucial. Notwithstanding this, our understanding of how to diversify 

geographically still remains limited in developing countries.  

From the existing literature, firms use neighbouring countries as stepping stones to learn about 

and improve their foreign market capabilities. If these firms succeed in these markets, they then 

begin to test their capabilities in larger and more advanced countries (Xuefeng et al., 2016). 

This market expansion can initially erode the economies of scale achieved through the firms’ 

foreign market involvement as this involves incurring production and transaction costs 

associated with advertising, legal representation as well as development of an agent/distributer 

network (Seyoum, 2014). This implies that it is not every firm that will be able to accomplish 

geographic market expansion. Understanding the type of firms that drive geographic export 

diversification is therefore an important developmental concern. As it is, empirical literature 
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shows vast heterogeneity in terms of firm destination export diversification (Eaton et al., 2004). 

The stylized fact coming from empirical literature is that the majority of exporting firms export 

to a single export destination while only a small fraction of firms export to multiple export 

destinations. Evidence also points to multi-product multi-destination exporters as being 

different and thus account for disproportionate share of export value relative to single product 

single destination exporters26 (Chaney, 2008). 

In light of the above, with this study we seek to provide insights into firm characteristics 

determining selection into export destinations. Specifically, we seek to answer the following 

questions: 

  How distributed are Botswana firms’ export destinations? 

 Do more productive firms export to multiple export destinations? 

 Is there a productivity premium of exporting out of the Southern African Customs 

Union (SACU) region? 

 

Botswana is an interesting case study for the analysis of the productive impact of the number 

of export destinations at the firm-level. Firstly, destination export diversification has been 

identified as a policy priority of the Government of Botswana since the earlier National 

Development Plans (NDPs). Yet, Botswana’s manufacturers are predominantly single 

destination exporters largely exporting to the SACU region, thus making the country prone to 

regional shocks27. Over the period 2003 – 2012, of the total Botswana’s manufactured exports, 

about 67% were destined to the SACU region. During the same period, South Africa was the 

predominant export destination, accounting for 61% of Botswana’s manufactured exports. 

Hence, the big challenge for the country remains reducing dependency on the South African 

(or SACU) market. The urgency of the need of Botswana’s export manufacturers to consider 

exporting outside the SACU region is further induced by the volatile diamond and SACU 

revenues accruing to the country28. Secondly, the country’s manufacturing sector is plagued by 

low levels of productivity (Habiyaremye, 2013).  

                                                           
26 This finding has also been found in the previous chapter of this thesis. 
27 Hence, firms that do not export to SACU are more likely to be multi-destination exporters. 
28 SACU revenues are shared across member countries based on the countries’ imports and GDP levels. 
Given the current projections of low GDP growth in South Africa, SACU receipts are expected to decline 
in the subsequent years (IMF, 2017). 
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This study contributes to the existing literature on geographic export diversification in the 

following ways: Firstly, it adds to the productivity-exporting literature by incorporating the 

role of trade integration and hence shows that for countries that rely heavily on a trade bloc for 

its exports, the link between firm productivity and export destinations is dependent upon 

whether firms export outside the trading bloc or not29. To the best of our knowledge, no other 

study has analysed determinants of geographic export diversification in an African context in 

the manner proposed in this chapter. Secondly, by combining two literatures, being firm 

heterogeneity as well as bilateral trade flows, we add to the methodological contribution by 

using the Zero-inflated Poisson regression model, an estimation method that accounts for the 

excess zeros in the bilateral trade flows as well as over-dispersion.  

To this end, the chapter uses a unique dataset comprising firm characteristics and export 

transactions to evaluate two hypotheses: The first hypothesis being that destination count is 

positively related to firm productivity while the second one is that productivity differentials 

matter more for exporting out of the SACU region. 

The chapter is structured as follows. Section 3.2 reviews existing literature and related evidence 

on the relationship between firm productivity and number of export destinations. Then the 

theoretical model of firm-based geographic export diversification and the description of data 

used in the analysis follows in Section 3.3. Section 3.4 presents the results on profile of 

Botswana’s manufacturing sector as well as empirical results while Section 3.5 concludes, 

drawing some policy implications. 

3.2. Literature Review  

3.2.1. Theoretical Background 

 

The question of whether more productive firms export to multiple export destinations, and 

whether the productivity effect is accentuated when exporting outside a dominant trade bloc is 

anchored on the recent literature on firm heterogeneity and international trade based on work 

by Melitz (2003). This literature argues that only the more productive firms will find it 

profitable to export, which suggests that the sunk costs associated with foreign market entry 

can only be met by larger and more productive firms. According to Wagner (2007), these sunk 

costs relate to distribution or marketing, additional workers to man foreign networks, etc. It is 

                                                           
29 As a member of SACU, firms in Botswana face no tariff barriers in exporting to the other members. 
Essentially, the SACU region can be considered as an enlarged domestic market. 



 
 

50 
 

on that basis that Helpman, et al. (2004) argue that the least productive firms will serve only 

the domestic market, while the more efficient firms will export. The implication of the 

preceding discussion is that highly productive firms self-select themselves into exporting and 

this is what has brought birth to the self-selection hypothesis30. 

Interestingly, the theoretical models that unite heterogeneous firms with the determination of 

bilateral trade flows came into existence in 2008 and they are all based on the Melitz (2003). 

The leading models have been introduced by Chaney (2008), Helpman et al. (2008) and Melitz 

and Ottaviano (2008).  These models are well-suited for the present chapter that mainly 

focusses on the determinants of diversification in export destinations.  Melitz and Ottaviano 

(2008) were the first to develop a model that unites heterogeneous firms with the determination 

of bilateral trade flows at the firm-level. They developed a monopolistically competitive model 

of trade with firm heterogeneity that encompasses productivity differences amongst firms as 

well as endogenous differences in market characteristics. This model can further be extended 

to an open-economy with multiple countries. The model predicts that trade forces the least 

productive firms to exit and reallocates market shares towards more productive exporting firms. 

The model however, departs from the Melitz (2003) model by providing a link between 

bilateral trade liberalization and reductions in mark-ups, thereby signifying the potential pro-

competitive effects invariably associated with episodes of trade liberalization. 

The main contribution of this model is that it integrates the welfare effects emanating from 

both the multilateral and unilateral liberalization into a single, unified framework, while 

simultaneously incorporating the important selection and reallocation effects among 

heterogeneous firms that were previously emphasized. 

Helpman, et al. (2008) develop a model of international trade with heterogeneous firms that 

predicts positive as well as zero trade flows between countries. In this model, which is in line 

with Melitz (2003), firms face both fixed and variable costs of exporting. Firms therefore vary 

by productivity, and only the more productive firms find it profitable to export. By extension, 

the profitability of exports is higher for exports to countries with higher demand levels and 

lower variable and fixed costs.  

Finally, Chaney (2008)’s model is favourable to this study and is premised on firm 

heterogeneity in a general equilibrium model of international trade. The model assumes a world 

                                                           
30 The self-selection hypothesis is explained by a positive and significant link between lagged 
productivity and export status. 
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comprising of many asymmetric countries, separated by asymmetric trade barriers. This model 

is then used to study the strategic choice of firms to export or not, and if they export, which 

countries to target. The advantage of this model is that it precisely predicts the structure of 

bilateral trade flows such that the researcher can be able to tell which firm from which country 

is able to enter a given market. The model further explains how the particular firm is affected 

by competition from local and other foreign firms, even in the presence of asymmetric bilateral 

trade barriers. As such, the model predicts that as firm sizes are magnified, fixed costs have a 

lesser impact on exports in that large firms can easily overcome the fixed costs of exporting. 

In conclusion, the synthesis of this section is that the preceding theoretical models 

underpinning the link between firm productivity and export destinations have important 

implications in modelling firm export decisions. Firstly, these models emphasize the 

importance of self-selection and of productivity ordering associated with accessing the export 

markets. The implication of these insights is that only the most productive firms will be able to 

pay the fixed costs of exporting associated with each export market and thus be able to export 

to many destinations. Additionally, two important insights have been identified as avenues for 

the successful matching of these models to firm-level data. The first insight involves 

accounting of zero trade flows inherent in bilateral trade flows, while the second insight relates 

to the choice of estimation method to address the zero trade flows. Because zero bilateral trade 

flows reflect a firm’s export decision, this information should be accounted for in the form of 

a theoretically-consistent estimation strategy. The empirical method used in this chapter will 

consider this fact. 

3.2.2. Related Empirical Literature 

 

Empirical studies with a focus on geographic export diversification are limited in emerging 

economies due to the unavailability of datasets that have both firm characteristics and bilateral 

trade flows.  Eaton et al. (2008) and Roberts and Tybout (1997) provide evidence on Colombian 

exporters into the export markets, suggesting that there is high entry of Columbian exporters 

into the export markets, pointing to the fact that most of these entrants have a very small export 

share and exit the export market within a year. Some firms, however, succeed in the various 

export markets and gradually break into other export destinations (Xuefeng et al., 2016 for 

Chinese firms; Rodríguez-Pose et al., 2013) for the Indonesian firms.  Therefore, investigating 

more about what firm characteristics motivate individual firms to diversify their exports across 

destinations deserves particular attention. 
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Empirical literature in this research is largely confined to developed countries. These studies 

include Eaton et al. (2004) for French firms; Lawless (2009; 2010) for Irish firms; Damijan et 

al. (2007) for Slovenian firms; Love et al. (2016) for UK firms; Andersson et al. (2008) for 

Sweden firms; and Bernard and Jensen (2004) for US firms.  

 The empirical findings on the link between firm productivity and geographic export 

diversification fall mainly into 3 issues. Firstly, there is the issue of definition/measurement of 

geographic export diversification. Several studies have used export intensity (or foreign sales 

over total sales) and geographic export diversification interchangeably (Contractor et al., 2007; 

Rodríguez-Pose et al., 2013). We concur with Verbeke and Brugman (2009) and Boehe et al. 

(2016) that this can be misleading. This emanates from the fact that two firms with the same 

export intensity can show entirely different degrees of geographic export diversification in 

terms of the number of countries or regions covered. In this chapter, we define geographic 

export diversification as the number of export destinations per firm. More specifically, a multi-

destination exporter means a firm that exports out of the SACU region. 

Secondly, estimation methods vary across the relevant studies ranging from the probit or logit 

regression models (Evenett and Venables, 2002) to sample selection regression models such as 

Heckman regression model. Recently the estimation methods used have extended to count data 

models such as standard Poisson models (Shepherd, 2010) and zero-inflated regression models 

(Lawless, 2010) to take into consideration the high proportion of non-exporters in the datasets. 

Thirdly, the control variables constituting the firm characteristics that influence firm labour 

productivity have been identified from theoretical and empirical literature and these variables 

have been found to have mixed effects on geographic export diversification31. Studies such as 

Roberts and Tybout (1997); Alvarez and Lopez (2005) and Lawless (2010) have identified 

these variables to include, inter alia, firm age, capital stock, ownership status of the firm, 

previous exporting experience, firm size and lagged investment. Although the importance of 

firm heterogeneity on firms’ export decisions has been reaffirmed by these studies, the results 

remain entirely country-specific32.  

                                                           
31 It is evident from the extant literature that geographic export diversification is regarded as an 
independent strategic choice, suggesting that geographic export diversification is an exogenous driver 
of firm performance. However, foreign market entry decisions may be a function of firm capabilities, 
suggesting that geographic export diversification may be endogenous (Shaver, 1998). 
32 A common feature of firm heterogeneity models is that higher firm productivity induces the firm to 
serve more destinations and export more products per destination (Bernard et al., 2014). 
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Empirical analysis relating to the geographic coverage of a firm’s exports has been carried out 

by Eaton et al. (2004) using French data for 1986. They find great heterogeneity in firms’ 

export participation underpinning a stylized fact. In particular, they find that the majority of 

exporting firms export to a single export market and only a small fraction of firms export to a 

large number of export markets33. Understanding the types of firms that are multi-destination 

exporters is thus of paramount importance. 

Consistent with previous studies (Eckel and Neary, 2010; Lawless, 2009; Mayer et al., 2014; 

Xuefeng et al., 2016) found that firms exporting to multiple markets have higher productivity 

levels and growth rates. Additionally, some studies found the relationship between firm 

productivity and geographic export diversification to be non-linear (Xuefeng et al., 2016).  This 

implies that firms need to reach a particular productivity threshold before positive spillovers in 

firm productivity could translate into export market diversification, underscoring the 

importance of this study.  

The limitation of the above-stated empirical studies is that although they discuss the link 

between firm productivity and number of export destinations, the studies do not explicitly 

consider exporting out of a predominant customs/trade bloc as a potential channel to enhance 

the productivity effect. The few exceptions are the Andersson et al. (2008) and Lawless (2009) 

using the Swedish and Irish data, respectively, who have attempted to deal with this issue 

although implicitly. It is argued that the customs unions extend the domestic market and hence 

the productivity premium over domestic-oriented firms required to access the market is very 

small. 

While theoretically, we expect exporting experience of the firm to positively influence 

geographic export diversification (by virtue of its picking the international engagement of the 

firm), empirical evidence remains ambiguous. This is mainly due to data limitations which 

usually use firm age and exporting experience interchangeably (Love et. al., 2016). D’Angelo 

et al. (2013) argue that some studies use firm age as a proxy for the length of firms’ exporting 

experience. It is imperative therefore to differentiate between firm age and exporting 

experience so as to tease out the differential effects of these two variables thereby ironing out 

some of the ambiguity in the empirical literature.   

                                                           
33 Similar finding has been found by Andersson et al. (2008) and Xuefeng et al. (2016). 
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After controlling for export status, Lawless (2010) found that larger firms are most likely to 

export to more export destinations. This is largely attributable to the fact that large foreign 

firms in export sectors are more productive than domestic owned firms as was established for 

South African manufacturing firms by Edwards (2004) and for the US manufacturing firms 

(Bernard et al., 2003)34. In particular, by being able to incur the substantial sunk costs 

associated with the initial entry to the export market, large firms may be able to export to many 

destinations as they usually have prior exporting experience (Lawless, 2010). We thus caution 

that prior exporting experience helps in reducing the sunk costs of accessing subsequent export 

markets. 

The above literature can therefore be synthesized in this way. It is noteworthy that there is 

extant research in both theoretical and empirical work on the link between firm productivity 

and number of export destinations, particularly for developed countries.  This kind of research 

is of particular importance to Africa, where most countries are still struggling with continued 

export concentration in terms of products and destinations.  

3.3. Methodological Framework 

3.3.1. Modelling Firm-Based Geographic Export Diversification 

 

The theoretical foundations informing the analysis of the determinants of export destination 

diversification at the firm level is inspired by the gravity model of heterogeneous firms, which 

captures bilateral trade flows at the firm level. According to this theory, heterogeneity in firm 

behaviour is as a result of the fixed costs of entry which are market specific and higher for 

international markets than for the domestic market (Chaney 2008; Melitz 2003). The 

implication of this result is that only the most productive firms are able to cover these fixed 

costs. By and large, firm productivity is correlated with a large array of other observable firm 

characteristics.  

It should be emphasized that introducing firm heterogeneity in models of international trade 

ensures that not all firms in a country export and that not all products are exported to all 

destinations. Furthermore, this means that not all countries in the rest of the world are 

necessarily served. To this end, by virtue of considering asymmetric countries which are 

divided by asymmetric trade barriers, Chaney’s (2008) model analyses the strategic choice of 

                                                           
34 Since firm productivity is not included in the regression analysis of Lawless (2010), the firm size 
association reflects the effects of firm productivity. In this case, the firm size variable is biased upwards 
by the correlation between omitted firm productivity and firm size. 
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firms to export or not, and if they export, which countries to target. This model therefore best 

predicts the structure of bilateral trade flows.   

In view of this, we adopt the theoretical framework developed by Chaney (2008) by 

incorporating firm heterogeneity in productivity and fixed costs of exporting. In this 

framework, Chaney (2008) developed a model of steady-state trade flows between many 

countries, based on the assumption that productivity shocks are pareto distributed, hence 

providing a theoretical model of firm selection into export markets.  Export earnings in 

different export destinations vary by capability (characteristics) level of each exporting firm 

and each firm follows an export marketing strategy that maximizes its profit. Following the 

Chaney (2008) model of heterogeneous firms exporting to multiple countries, we assume that 

a firm located in country i and indexed by its unitary productivity level α, exports the following 

value to country j: 

𝑥𝑖𝑗(𝛼) = {𝜆3 × (
𝑌𝑗

𝑌
)

(𝜎−1) 𝛾⁄

× (
𝜃𝐽

𝑤𝑖𝜏𝑖𝑗
)

𝜎−1

× 𝛼𝜎−1

0 otherwise

, 𝑖𝑓 𝛼 ⪰ ᾱ𝑖𝑗    (1) 

Equation (1) shows that exports are a function of country sizes35 (Yj and Y), workers’ 

productivity(𝑤𝑖), bilateral trade costs (𝜏𝑖𝑗) and the measure of country j’s remoteness from the 

rest of the world. The firm heterogeneity parameter is captured by 
𝛾

(𝜎−1)
 (Chaney, 2008).  

 A firm’s export earnings are not observed for all export destinations, but only for the 

destination in which the firm exports to. Additionally, it is assumed that when firm   decides 

not to export to any of the export destinations, the export earnings are zero. To this end, this 

model predicts that in view of the productivity cut-off differentials across export markets, 

which is attributable to each destination having a specific fixed cost, the more productive firms 

will export to more export markets. These productivity cut-off differentials also imply that 

firms will enter export markets sequentially. The model further predicts a positive link between 

a firm’s export sales and number of export markets, suggesting that multi-destination exporters 

will contribute more to export value (Chaney, 2008). 

Equation (1) posits that in the event the firm-specific productivity parameter  is below the 

level which a firm can cover the fixed costs, then that firm will not export. However, if the 

reverse holds true, then the firm will export and will earn positive export earnings. This 

                                                           
35 Y is world output. 
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analytical framework allows us to identify two effects espoused by the Chaney (2008), namely 

the selection into the export markets as well as the market coverage effect. 

The application of the model to Botswana poses a particular problem when dealing with exports 

to SACU. As a member of the customs union, firms in Botswana face no tariff barriers in 

exporting to the other members. Essentially, the SACU region can be considered as an enlarged 

domestic market. 

While the trade statistics treat sales by Botswana firms to other SACU members as exports, 

these could feasibly be considered as domestic sales, and not exports. Consequently, we would 

not expect to find a large productivity premium associated with firms exporting solely to the 

SACU region. To deal with this concern, the analysis is extended such that it considers the 

possibility of an additional productivity premium that may exist for exporters to outside of the 

SACU region. 

To this end, this study investigates two hypotheses being: (i) destination count is positively 

related to firm productivity; and (ii) Productivity differentials matter for exporting out of the 

SACU region. 

3.3.2. Econometric Model  

 

In order to identify the impact of firm productivity on geographic export diversification, we 

estimate a reduced form variant of the model in equation (1), which is estimated in two stages. 

A similar version of the model has also been used by Lawless (2010). The first stage of the 

estimation measures the export decision of the firm, based on expected profits from exporting 

after taking into consideration the fixed costs of exporting. Hence, the firm will export if the 

expected profits are positive. The export status (𝑄∝𝑡) of firm  in year t is shown as thus: 

𝑄𝛼𝑡 = 1 if 𝛽𝑍𝛼𝑡 + 𝜀𝛼𝑡 > 0                                                                                              (2) 

𝑄𝛼𝑡 = 0 otherwise          (3) 

The export profits depend on firm-specific factors denoted by 𝑍𝛼𝑡 and the error term 𝜀𝛼𝑡which 

captures any other non-firm-specific effects. 

The second stage of deciding on destination coverage, measured as the number of export 

destinations (M), is made after the firm has made a decision to enter the export markets. The 

market coverage equation is estimated as thus: 
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𝑀𝛼𝑡
∗ = 𝛽𝑋𝛼𝑡 + 𝑣𝛼𝑡          (4) 

where: 

𝑀𝛼𝑡 = 𝑀𝛼𝑡
∗  if 𝑄𝛼𝑡 = 1        (5) 

𝑀𝛼𝑡 = 0 if 𝑄𝛼𝑡 = 0         (6) 

            

             

The observed market coverage is zero if the firm is not exporting. If the firm exports, its market 

coverage will be determined by a vector of firm characteristics, 𝑋𝛼𝑡 and by other effects 

captured by the error term 𝑣𝛼𝑡. In our case, the main variable of interest influencing market 

coverage is firm productivity. 

From the above discussion, identifying the link between firm productivity and geographic 

export diversification is plagued with the potential problem associated with zero trade flows. 

If not addressed, this potential problem will make it hard to get unbiased estimates of the link 

between firm productivity and geographic export diversification. The large number of zeros in 

the dependent variable emanating from the fact that many firm-year observations are zeros, are 

primarily caused by the fact that not all firms are able to overcome the fixed costs of exporting 

(Melitz, 2003).  

We propose to address this potential concern through the Zero-Inflated Poisson regression 

approach36. In this regression approach, 1 denotes a firm that exports while 0 denotes firms that 

do not export and only sell to the domestic market. However, as shown by the high churn into 

and out of exporting (Table 6 in chapter 2), some of these domestic sales firms may have 

exported in the past. The Zero-inflated Poisson regression includes a first stage correction for 

the large number of zeros, which controls for the sample selection bias effect when determining 

whether a firm exports (Lawless, 2010). Hence, with this approach, we are able to analyse the 

determinants of export destination decisions utilizing firm-level information and also taking 

into cognizance the fact that not all firms export in every given year and that those that do 

export do not export to all destinations in the world. With this empirical methodology we are 

able to assess why a firm decides to export or not in a given year, and if it exports why it 

chooses this particular number of export destinations and not another one (this being captured 

by the number of destinations a firm exports to in our context).  

                                                           
36 The empirical analysis started off first by employing the logit and count models such poisson model 
and mundlak-augmented negative binomial model. 
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Literature on firm heterogeneity argues that the more productive firms are more likely to export 

and to export to multiple export destinations as they are most likely to be able to cover the fixed 

costs of exporting (Melitz, 2003). To this end, in line with answering the first research question 

of this study, our baseline empirical model, which takes two stages being the non-exporting 

decision as well as the second step of deciding market coverage37, is as shown in equation (7) 

below. As in Lawless (2010), the market coverage equation follows a Poisson distribution and 

is estimated as: 

𝑀𝑖𝑡
∗ = 𝛽0 + 𝛽1𝐿𝑃𝑖,𝑡−1 + 𝛽2𝑋𝑖𝑡 + 𝜀𝑖𝑡        (7) 

where: 

𝑀𝑖𝑡 = 𝑀𝑖𝑡
∗  if 𝑄𝑖𝑡 = 1         (8) 

𝑀𝑖𝑡 = 0 if 𝑄𝑖𝑡 = 0         (9) 

where 𝑄𝑖𝑡 is the export status of firm i and the observed market coverage is zero if the firm is 

not an exporter. In the event the firm is an exporter, its market coverage will be determined by 

equation (7) where 𝐿𝑃𝑖,𝑡−1  is one period lag of firm labour productivity38 (proxied by log 

turnover per worker). The matrix  𝑋𝑖𝑡 captures other determinants of market coverage including 

ownership status of a firm, age (in years), firm size (proxied by number of employees), 

exporting experience (years) as calculated by the difference between ((last exporting year and 

the first year the firm exported) plus 1), turnover and investment. These explanatory variables 

have been identified from existing studies such as Roberts and Tybout (1997); Alvarez and 

Lopez (2005); and Lawless (2010). 

To answer the second research question of this study, whose hypothesis indicates that 

productivity differentials matter more for exporting out of the SACU region, we extend the 

baseline equation (7) by including the out_of_SACU dummy as well as the interaction term 

between labour productivity and Out of SACU dummy. The extended market coverage 

equation is thus as follows: 

𝑀𝑖𝑡
∗ = 𝛽0 + 𝛽1𝐿𝑃𝑖,𝑡−1 + 𝛽2𝑂𝑢𝑡_𝑜𝑓_𝑆𝐴𝐶𝑈 + 𝛽3𝐿𝑃𝑖,𝑡−1 ∗ 𝑂𝑢𝑡_𝑜𝑓_𝑆𝐴𝐶𝑈 + 𝛽4𝑋𝑖𝑡 + 𝜀𝑖𝑡  (10) 

Where: 

                                                           
37 In arriving at an estimable presentation of the firm-level gravity model, we take logs of equation (1), 
drop the source country index (because we are only dealing with one country, that is Botswana), add a 
time dimension to capture the panel structure of our dataset as well as a properly behaved error term. 
38 From the Melitz (2003) theory, productivity is potentially endogenous. In light of this, we use one 
period lag of log turnover per worker as a proxy for productivity. 
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𝑀𝑖𝑡 = 𝑀𝑖𝑡
∗  if 𝑄𝑖𝑡 = 1                (11) 

𝑀𝑖𝑡 = 0 if 𝑄𝑖𝑡 = 0                  (12) 

               

where the Out_of_SACU dummy is a dummy variable coded one for firms that export out of 

the SACU region, zero otherwise, and 𝐿𝑃𝑖,𝑡−1 ∗ 𝑂𝑢𝑡_𝑜𝑓_𝑆𝐴𝐶𝑈 is an interaction term between 

labour productivity and Out of SACU dummy, respectively. The other variables are as defined 

as before.  

3.3.3. Data and Data Overview 

3.3.3.1. Data Description 

 

To undertake this study, we integrated two sources of firm-level data obtained from the 

Botswana Unified Revenue Services (BURS) and Department of Industrial Affairs. The 

primary data source is the licensed manufacturing firm characteristics obtained from the 

Department of Industrial Affairs. Present in this dataset are firm characteristics such as labour 

productivity, age, investment, turnover, number of employees and ownership status. The data 

cover the years 2003 to 2012 and include all manufacturing firms that have been granted 

industrial licenses by the Department, subject to prior formal registration in Botswana as per 

the Registration of Business Names Act. The law in Botswana requires that all manufacturing 

firms must possess industrial licenses to enable them to manufacture or sell manufactured 

products (Government of Botswana, 2008). To compile the database, the Department of 

Industrial Affairs liaises with the various Councils in the country to ensure that the database 

includes all registered manufacturing firms in the country. This suggests that the database is 

representative of the manufacturing sector in the country.   

However, the Department of Industrial Affairs database is skewed towards large licenced 

manufacturing firms. This means that small low productive sales firms are largely excluded 

from this database. Small firms generally do not export. The limitation of this data constraint 

is that it may lead to sample selection bias where the coefficient on firm productivity is biased 

downwards. However, this is the only firm panel data available in Botswana. The extent of the 

bias, particularly in the second stage of the estimates that look at productivity and number of 

destinations is expected to be marginal, as the first stage coefficient on determining whether a 

firm exports controls for the sample selection bias effect. Further, geographic export 

diversification is more common among large firms (Boehe et al., 2016; Bernard et al., 2009; 

Mayer and Ottaviano, 2007).  
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Using a concordance file that we developed (details of which are provided in the Appendix 

section), we then merged in the transaction export data provided by the Botswana Unified 

Revenue Services (BURS). The transaction database includes very detailed information on 

firm-level export transactions, including value, quantity, volume and destination at the 8-digit 

level of the Harmonized System (HS) over the period 2003 to 2012. The transactions dataset 

is used to identify manufacturing firms that export, as well as the value, range of products and 

scope of destinations an exporting firm deals with. The merged dataset39 comprises of the 

licensed manufacturers, of which we are able to categorize firms into domestic-oriented 

manufacturers as well as exporting manufacturers.  

Table 16 below presents a snapshot of the merged dataset. The data cover an average of 297 

firm observations in each year between 2003 and 2012. While the total number of 

manufacturing firms has reduced over time, particularly during the onset and subsequent to the 

global financial crisis, the share of exporters has on average increased from 52.7% in 2003 to 

61.3% in 2012. Although to a large extent, exporting has been viewed as a rare event in existing 

empirical literature, these statistics are in accordance to what has been found in emerging 

economies such as Slovenia40 (de Loecker, 2007; Lawless, 2009). For example, Lawless (2009) 

established that in their sample of 751 Irish Manufacturing firms, 83% were exporters. Just like 

in Sweden, Botswana has a small domestic market, coupled with sharing a border with SACU 

countries (that share many characteristics with Botswana). This presupposes that Botswana 

firms face low entry costs to a number of adjacent countries in the SACU region and hence 

explain relatively high participation rates in international markets (Anderson et al., 2008). 

 

 

 

 

 

                                                           
39 The merged dataset provide firm characteristics and export information required to estimate our 
specifications. 
40 The registration process conducted by the Department of Industrial Affairs targets large industrial 
manufacturers. This largely explains why the sample of manufacturing firms kept by the Department 
of Industrial Affairs comprises of a high proportion of exporters. 



 
 

61 
 

Table 16: The Number of Exporting Manufacturing Firms per year 

Year Domestic 

producers 

Exporters Total 

Manufacturing 

Firms in our 

merged dataset 

Share of 

exporters in our 

merged dataset 

(%) 

  

2003 150 167 317 52.7   

2004 150 165 315 52.4   

2005 161 171 332 51.5   

2006 159 187 346 54.0   

2007 175 202 377 53.6   

2008 178 186 364 51.1   

2009 128 133 261 51.0   

2010 55 91 146 62.3   

2011 162 159 321 49.5   

2012 74 117 191 61.3   

Total 1392 1578 2970    

Source: Author’s elaboration from the merged dataset. 

Note:  In the BURS dataset, the manufacturing firms are identified through ISIC Rev 3. 

Regarding the representativeness of this dataset, it is worth noting that although the dataset 

includes only about 20% of manufacturing firms in terms of number of firms as per the 

Statistical Business Register of Botswana (as well as an average of 9% of the total entities 

exporting manufactured goods in the BURS dataset), the dataset cover about 54% of 

manufacturing firms that do exporting, and about 54% of the total value of manufacturing 

exports (Appendix ch3, Table ch3B). These results therefore substantiate that the 

representativeness of the dataset is quite satisfactory41, given that the focus of this study is on 

export destinations.  

Relating to the data limitations per se, it is noteworthy to indicate that it is difficult to identify 

mergers and acquisition activities in the dataset that could potentially lead to the disappearance 

of some firms. This therefore suggests that the exit rates may be over-represented as missing 

values are not necessarily solely due to firms exiting export markets but could be due to reasons 

unrelated to export performance. Table ch3C in Appendix ch3 provides details of firms that 

are appearing in the BURS dataset but are non-existent in our merged dataset. There are two 

possibilities to explain these firms; either these firms represent mergers and acquisitions that 

have not been accounted for in the export transactions dataset (BURS) or these are firms that 

                                                           
41 According to the Statistical Business Register (BSR) held by Statistics Botswana, there are 1313 
operating establishments in the manufacturing sector. More details on the representativeness of the 
dataset could be found in the Appendix section. 
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may not have complied with the Department of Industrial Affairs to renew their industrial 

licenses in a given year42. We have ignored these firms in our analysis as it basically means 

they defaulted from renewing their industrial licenses with the Department of Industrial Affairs, 

yet were still operational. 

3.4. Results and Discussion 

3.4.1. Profile of Botswana’s Manufacturing Sector 

 

Before we can explore the firm characteristics that influence export destination choices in 

Botswana, we first need to understand the structure (profile) of the manufacturing sector in 

general (inclusive of domestic manufacturers and exporting manufacturers). This is viewed in 

terms of characteristics such as firm ownership distribution, size distribution as well as 

domestic manufacturers versus exporting manufacturers.  

The distribution of Botswana’s manufacturing firms by firm size and different ownership 

categories for the period between 2003 and 2012 is presented in Table 17.  The results indicate 

heterogeneity in terms of firm ownership status and size. Interesting results are evident. Firstly, 

citizen firms make up 39.34% of small firms, but only 26.19% of large firms. These results 

further suggest that domestic ownership (citizen-owned firms) is inversely related to the size 

of the firm.  On the other hand, foreign ownership is positively related to the size of the firm. 

This is evidenced by the fact that within the foreign-owned firms, the majority of these firms 

(50.11%) has at least 100 employees43 while 41.21 % are small firms.  

 

 

 

 

 

 

                                                           
42 Our preceding analysis has ignored these firms as insightful results are obtained even without these 
firms and we believe we are not missing anything by excluding them. 
43 From the merged dataset, out of the 2954 firms, 1342, 1169 and 443 firms are small, medium and large 
firms, respectively. 
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Table 17: Distribution of Firms by Firm Size and Ownership Categories (2003-2012) 

Firm Size 

 Small Medium Large 

Citizen-owned firms 39.34 33.36 26.19 

Joint venture firms 19.45 27.12 23.70 

Foreign-owned firms 41.21 39.52 50.11 

Total 100% 100% 100% 

Source: Author’s calculations using the Botswana Customs Trade Statistics and the Annual Survey of Industrial 

Firms from Botswana Industrial Affairs. 

Note: Firm size categorization is as per the Botswana Trade Act (size of Enterprises) order, 2011. The firm size 

categorization is as follows: Small firms (1 - 24 workers); Medium firms (25 - 100 workers); and Large firms 

(100+ workers). 

Table 18 depicts the distribution of firms by firm ownership status split in terms of domestic 

manufacturers and exporting manufacturers.  On average, between 2003 and 2012, the 

Botswana manufacturing exporters were dominated by foreign-owned firms (43.75%), 

followed by joint ventures (23.91%) and then citizen-owned firms (32.34%). 

Table 18: Distribution of Firms by Firm Ownership and Trading Status (2003-2012) 

 Domestic 

Manufacturers 

Exporting 

Manufacturers 

Citizen-owned firms 38.06 32.34 

Joint venture firms 22.30 23.91 

Foreign-owned Firms 39.64 43.75 

Total 100% 100% 

Source: Author’s calculations using the Botswana Customs Trade Statistics and the Annual Survey of Industrial 

Firms from Botswana Industrial Affairs. 

 

The distribution of firms by firm size and trading status category as depicted by Table 19 

reveals that exporters in the manufacturing sector are more likely to be medium-sized firms 

(43.65%) or large firms (22.40%) than small firms (33.95%). In contrast, domestic 

manufacturers are more likely to be small-sized firms (58.51%) than being medium or large 

firms (41.49%).  
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Table 19: Distribution of Firms by Firm Size and Trading Status (2003-2012) 

 Domestic 

Manufacturers 

Exporting 

Manufacturers 

Small 58.51 33.95 

Medium 34.97 43.65 

Large 6.52 22.40 

Total 100% 100% 

Source: Author’s calculations using the Botswana Customs Trade Statistics and the Annual Survey of Industrial 

Firms from Botswana Industrial Affairs. 

Note: Firm size categorization is as per the Botswana Trade Act (size of Enterprises) order, 2011. The firm size 

categorization is as follows: Small firms (1 - 24 workers); Medium firms (25 - 100 workers); and Large firms 

(100+ workers). 

 

3.4.1.1. Exporter Heterogeneity 

 

This section starts off first by discussing background evidence on exporter heterogeneity vis-

à-vis export destinations before proceeding to discuss empirical results on how firm 

characteristics influence export destination choices.  The background analysis on exporter 

heterogeneity on export destinations is based on a two-pronged approach, namely the macro 

approach as well as at the micro approach. We first start by exploring exporter heterogeneity 

at the macro-level by plotting average number of export destinations per firm over the period 

between 2003 and 2012. The results are shown in Figure 7 below. What is evident from Figure 

7, is a pattern marked by ups and downs movements, but in general a rise, except for 2007, 

suggesting the presence of potential destination churning.  
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Figure 7: Average Number of Export destinations per firm over time (2003-2012) 

 

Source: Author’s elaboration from the merged dataset. 

Note: m_dest_count refers to mean destination count per firm. 

 

We explore this further by unpacking this at the micro-level, as shown by Figure 8 which 

depicts kernel density distributions of the log number of export destinations per firm for the 

years 2004, 2007, 2009 and 2012. While the pattern of the distribution has remained the same 

over the years, Figure 8 depicts concurrent upward and downward movements in the 

distributions. This may point to the possibility that the distribution of the log number of export 

destinations per firm may not be driven by a normal distribution. As a general feature, Figure 

8 suggests vast heterogeneity pertaining to the log number of export destinations per firm 

characterized by the presence of single destination exporters as well as multi-destination 

exporters. Evident from the below Figure is also the high proportion of firms that export to one 

destination. However, there is no clear pattern of distribution of firms by destination coupled 

with no clear trends in distribution, over time. These results substantiate the findings observed 

in Figure 7 above and are also in line with what has been obtained by Lawless (2010); Eaton 

et al. (2004) who find that majority of exporting firms in Ireland and France, respectively, were 

single destination exporters. 
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Figure 8: Distributions of log number of export destinations per firm (2004-2012) 

 

Note: The sample used here only covers firms that are exporting in that year. 

Further evidence pertaining to exporter heterogeneity relating to destinations is provided in 

Appendix ch3 (Table ch3D), which illustrates the distribution of firms across export 

destinations and their average exit and entry patterns in these destinations, over time.  

Over the period 2003 to 2012, Botswana’s manufacturing firms have had exporting 

relationships with 56 destinations per year on average, inclusive of countries from Africa (21 

countries), Europe (14 countries), Asia (10 countries), the Americas (4 countries) and Middle 

East (4 countries) as well as Oceania (3 countries). 61.26% of Botswana’s manufactured 

exports are destined to South Africa, giving evidence that South Africa remains the 

predominant export destination for Botswana’s manufactured exports, given its proximity. 

Table ch3D (in appendix ch3) offers two main insights: First, it suggests that although firms 

are able to break into the export markets, some are not efficient enough to survive. It is only in 

a few exceptions that the number of entrants is greater than the number of exiters, pointing to 

an increase in the net number of exporters. A case in point is for countries such as South Africa, 

China, Lesotho, Malawi, Namibia, Zimbabwe, Democratic Republic of Congo and Germany. 

Second, the top 10 export destinations account for 93% of the total exports in the sample, 

suggesting that exports are highly concentrated in these top ten trade partners. These findings 



 
 

67 
 

substantiate the importance of exploring the determinants of firm-based geographic export 

diversification for Botswana’s manufacturing firms. 

Figure 8 above has shown that a high proportion of Botswana’s manufacturing exporters are 

single destination exporters, calling for the need to investigate where these particular firms 

export to. We categorize regions into Africa, Europe, Asia and Rest of the world 44.  

The results as displayed in Table 20 show that whilst exporting firms are inclined to choose the 

closest region (Africa), these exporters are more likely to be single-destination exporters whilst 

firms exporting out of Africa are more likely to be multi-destination exporters. Specifically, 

manufactured exports destined to Africa are more likely to be done by single destination 

exporters (53.07%). This is in contrast to firms that export out of Africa as evidenced by 96%, 

90% and 75% of firms exporting to Europe, Asia and Rest of the world, respectively, more 

likely to be multi-destination exporters. With South Africa being the dominant export 

destination during the review period (Table ch3D in appendix ch3), these results suggest that 

multi-destination exporter implies exporting out of Africa (or SACU region). The results seem 

to suggest that the geographic export diversity of the manufacturing firms may be enhanced by 

firms that export out of the SACU region.  

 

 

 

 

 

 

 

 

                                                           
44 Rest of World category includes countries in the Americas and Oceania while countries in the Middle 
East form part of Asia. 
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Table 20: Distribution of export market diversification of firms with different regions 
(2003-2012) 

 Number of 

export 

markets 

Number of exporting 

firms 

Firm-specific percentage 

(%) 

Africa only 1 751 53.07 

 2-4 510 36.04 

 >=5 154 10.88 

    

Europe only 1 3 4.00 

 2-4 43 57.33 

 >=5 29 38.67 

    

Asia only 1 6 10.00 

 2-4 35 58.33 

 >=5 19 31.67 

    

Rest of World 1 7 25.00 

 2-4 13 46.43 

 >=5 8 28.57 

Source: Author’s calculations using the Botswana Customs Trade Statistics and the Annual Survey of Industrial 

Firms from Botswana Industrial Affairs 

 

Next, we provide the background evidence of exporter heterogeneity on export destinations 

with regard to firm ownership status between the period 2003 and 2012. The results as 

presented in Table 21 indicate that in all cases of firm ownership status, single destination 

exporters dominate. However, foreign-owned or joint-ventures are more likely to be multi-

destination exporters as compared to firms with domestic ownership.  Looking within firms, 

for example, about 53% of the citizen-owned firms export to only one export destination, while 

47% export to more than one export destination.  While 47% of citizen-owned exporters are 

multi-destination exporters, more than half of the joint-venture (52%) and foreign-owned 

(54%) firms are multi-destination exporters. These results substantiate the earlier findings on 

Table 3 that exporters are more likely to be foreign-owned firms or joint-ventures than citizen-

owned firms.  
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Table 21: Distribution of export market diversification of firms with different ownership 
categories (2003- 2012) 

 Number of 

export 

markets 

Number of exporting 

firms 

Firm-specific 

percentage (%) 

Citizen-owned firms 1 271 53.14 

 2-4 184 36.08 

 >=5 55 10.78 

    

Joint venture firms 1 180 47.75 

 2-4 138 36.60 

 >=5 59 15.65 

    

Foreign-owned firms 1 315 45.65 

 2-4 279 40.43 

 >=5 96 13.91 

Source: Author’s calculations using the Botswana Customs Trade Statistics and the Annual Survey of Industrial 

Firms from Botswana Industrial Affairs. 

 

Similarly, firm heterogeneity in respect to export market coverage is also evidenced among 

small, medium and large-sized firms as illustrated in Table 22. The results as depicted below 

are in sync with results already established in Table 19.  Small firms are more likely to be single 

destination exporters while multi-destination exporters are more likely to be medium-sized 

firms or large firms than small firms. Specifically, larger firms are more likely to export to 

more than 5 destinations than small or medium firms. Hence, firm size is positively related to 

geographic export diversification. Within the firm, Table 22 below shows that about 25% of 

large firms export to a single destination, while 75% of them are multi-destination exporters.  

Furthermore, while only about 35% of small firms are multi-destination exporters, about 52% 

and 75% of medium-sized and large firms, respectively, are multi-destination exporters. To 

some extent, these results are in sync with the extant literature on this area which has also 

established exporter heterogeneity in terms of geographic export diversification (for example, 

Xuefeng et al., 2016), mainly because small firms are likely to lack the internal resources, thus 

inhibiting these firms to penetrate geographically and culturally distant markets (Love et al., 

2016). 
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Table 22: Distribution of export market diversification of firms with different sizes (2003- 
2012) 

 Number of 

export 

markets 

Number of exporting 

firms 

Firm-specific 

percentage (%) 

Small firms 1 350 65.42 

(1-24 workers) 2-4 151 28.22 

 >=5 34 6.36 

    

Medium firms 1 328 47.67 

(25-100 workers) 2-4 280 40.70 

 >=5 80 11.63 

    

Large firms 1 87 24.65 

(100+ workers) 2-4 170 48.16 

 >=5 96 27.20 

Source: Author’s calculations using the Botswana Customs Trade Statistics and the Annual Survey of Industrial 

Firms from Botswana Industrial Affairs. 

Note: Firm size categorization is as per the Botswana Trade Act (size of Enterprises) order, 2011. 

 

3.4.2. Empirical Results:  Zero-inflated adjusted Destination Choice Model 

3.4.2.1. Descriptive Analysis 

 

The results in this section are based on the Zero-inflated Poisson regression model given that 

there are a large number of zeros in the dependent variable emanating from the fact that many 

firm-year observations are zeros. However, we first present descriptive statistics of the key 

variables used in the empirical estimations, which are displayed in Tables 23 and 24 as well as 

Figure 9 before presenting empirical results on the impact of firm productivity on geographic 

export diversification in Table 25. It is important to assess upfront whether there are any 

significant heterogeneities between single destination exporters and multi-destination 

exporters, before we could proceed to the empirical estimation. To do this we follow Bernard 

and Jensen (1999), Xuefeng et al. (2016) and Lawless (2009), to come up with a comprehensive 

descriptive regression that combines exporter premia as well as multi-destination premia, with 

a slight modification of differentiating between the regions (SACU vs non-SACU) that a single 

destination exporter exports to.  

A comparison of single destination firms exporting to the non-SACU region relative to those 

that solely export to the SACU region as depicted in Table 23 confirms that there is no 

statistical difference between these two groups of firms in terms of performance premia. In 
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particular, Table 23 shows that single destination exporters to outside of SACU are not 

significantly different from single destination exporters to SACU. However, performance 

premia is evidenced when firms start becoming multi-destination exporters relative to single 

destination exporters exporting to the SACU region45.  What is surprising is that labour 

productivity (proxied by turnover/worker) is not significant. This could be because 

sales/worker is a poor measure of labour productivity. 

Overall, these results are in accordance to theoretical expectation and to the extant empirical 

literature (Lawless, 2009); Xuefeng et al., 2016). Specifically, at any point in time, multi-

destination exporters are larger, invest more, are more productive, older and have many years 

of exporting experience relative to single destination exporters.  Additionally, contrary to 

existing empirical literature where the firm age variable is invariably negative and insignificant, 

for Botswana’s case, the firm age variable is positive and significant. This suggests that multi-

destination exporters are older than the other firms. These results are consistent with those of 

chapter two46. 

                                                           
45 Exporting out of the SACU region is associated with being a multi-destination exporter whereas 
SACU only exporters are more likely to be single destination exporters. 
46Further evidence on exporter premia, reflecting differences between exporters and non-exporters can 
be viewed in Appendix ch3 (Table ch3E). The results generally point to the fact that exporters are 
positively different from non-exporters in terms of firm characteristics. We followed the approach used 
by Bernard and Jensen (1999) to estimate the regressions. 
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Table 23: Multi-Destination Exporter Premia (2007- 2012) 

  (1) (2) (3) (4) (5) (6) 

VARIABLES Investment Turnover Employment Age Turnover/Worker 

Exporting 

Experience 

              

Out of SACU Single Destination 

Exporter -0.065 -0.059 -0.133 -1.353 0.074 -0.113 

 (0.224) (0.275) (0.141) (1.700) (0.245) (0.100) 

Multi-destination Exporter 0.829*** 0.686*** 0.579*** 2.163*** 0.098 0.372*** 

 (0.117) (0.130) (0.073) (0.730) (0.106) (0.048) 

Industry Control Yes Yes Yes Yes Yes Yes 

Year Control Yes Yes Yes Yes Yes Yes 

Constant 15.415*** 14.186*** 2.988*** 25.157*** 10.633*** 0.546*** 

 (0.211) (0.348) (0.126) (2.195) (0.297) (0.079) 

       

Observations 879 845 885 823 845 886 

R-squared 0.278 0.265 0.298 0.175 0.220 0.166 

Robust standard errors in parentheses clustered at the firm-level 

Note:  1) Values are given in natural logarithms, except for firm age and exporting experience. 

 2) Data pooled over the period 2007 – 2012. 

 3) The purpose of this table is simply to describe heterogeneity. 

Source: Author’s calculation using the merged dataset. 

 



73 
 

Figure 9 plots frequencies of counts of export destinations. The sample used is comprised of 

firms that export at least once as well as domestic manufacturers. Striking in the Figure is the 

high proportion of firms that report zero number of export destinations. Out of the 1660 firm-

year observations, 772 (47%) of these report zero number of export destinations. These 

statistics present first-hand evidence justifying that the use of probit or logit models may not 

be appropriate given the potential biased results emanating from the correlation of the error 

term with the explanatory variables (De Benedictis and Salvatici, 2011). 

Figure 9: Destination Count Frequencies 

 

Note: The last bar of the histogram represents destinations that are 5 or more. 

 

It is important to explore how, over time, firms are transitioning into the different states defined 

in terms of number of export destinations before we can proceed to the empirical analysis. 

Table 24 therefore provides some insights into the variation of number of destinations over 

time via the aid of transition probabilities. The Table portrays evidence of considerable 

persistence particularly in the zero category as well as the five or more export destinations 

category.  74% of firms with zero number of export destinations in the previous year also have 

zero number of export destinations the current year. About 33% of firms with five or more 

export destinations in the previous year will serve the same export destinations in the current 
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year. Hence, the results suggest that once a firm is in the zero category it will remain difficult 

for it to engage in bilateral trade in the future. This finding on persistence in the export process 

was also found by Lawless (2009) – that firms seldom change their status as exporters or non-

exporters.
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Table 24: Year to Year Transitions in number of export destinations 

    t  

 

  0 1 2 3 4 5+ Total 

t-1 0  73.78 15.23 5.36 1.50 1.69 2.44 100 

1  61.00 24.23 9.75 1.95 1.39 1.67 100 

2  43.62 19.68 18.62 7.98 3.72 6.38 100 

3  31.51 10.96 19.18 16.44 6.85 15.07 100 

4  29.17 14.58 10.42 16.67 12.50 16.67 100 

5+  25.24 2.91 10.68 17.48 10.68 33.01 100 

Total  62.62 16.57 8.56 4.14 2.83 5.29 100 

 

3.4.2.2.  Empirical Analysis 

 

The descriptive analysis above (Table 23) seems to suggest that there is no productivity premia 

between multi-destination and single destination exporters. This contradicts theoretical 

expectations and hence further empirical investigation is performed to investigate this. The 

empirical estimation of this chapter relies on a sample of manufacturing firms that includes 

both exporters and domestic manufacturers. It follows a two-pronged approach.  

As a first approach to testing the underlying hypothesis that more productive firms are more 

likely to be multi-destination exporters, we estimate the baseline model using the logit model, 

focussing on exporting firms and ignoring domestic manufacturers. These results are shown in 

column 1 of Table 25. In column (1) geographic export diversification is defined by a dummy 

variable coded one if a firm exports to more than one export destination and zero otherwise. 

Labour productivity is proxied by a one period lag of log turnover per worker. The coefficient 

on the measure of labour productivity takes an unexpected negative sign and is significant. This 

is a striking result that seems to suggest that firm productivity has a dampening role on the 

determination of the number of export destinations served by a firm. This result does not make 

intuitive sense and it contradicts theoretical predictions of firm heterogeneity models (Melitz, 

2003; Chaney, 2008).  

On the other hand, domestic ownership has the expected negative sign and is significant at the 

10% level. Other control variables with theoretically expected signs are firm size (proxied by 

number of employees employed by a firm) and firm exporting experience (in years) as 

calculated by the ((difference between the last year and the first year the firm exported) plus 1) 

with positive impacts on number of export destinations. These results make intuitive sense and 
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are in accordance with findings of earlier empirical studies such as Lawless (2010) and Love 

et al. (2016).  

Given the potential shortcoming of the logit model estimation attributed to its inability to 

conform to the process that generates the trade data, we next proceed to the second approach 

of this analysis. This is done by considering exporting, including to multiple destinations, as 

an event of rare occurrence that is better depicted by a Poisson distribution rather than a normal 

or logistical distribution. To distinguish amongst multi-destination exporters, the dependent 

variable is defined as the number of export destinations served by a firm in a given year, starting 

from 0,1,2,3, etc, where a firm records a zero destination count if it is a domestic manufacturer. 

The advantage of this approach is that it considers both exporting and domestic manufacturers, 

as well as the number of destinations a firm exports to. Columns 2 - 5 of Table 25 provide 

results for the count data models estimated. 

We will start by focussing on the results of the Pooled Poisson in column 2. It is interesting to 

note that when we consider the process that generates the trade data, the firm productivity 

variable takes the expected positive sign and is significant. Firm size is also found to positively 

influence firm’s export destination diversification. The analysis further considers the Mundlak-

augmented Negative Binomial regression model (column 3) which attempts to address the issue 

of the presence of correlation between the error term with the explanatory variables, a feature 

that is more common in panel data (Mundlak, 1978; Papke and Wooldridge, 2008; Wooldridge, 

2010; Gebreeyesus, 2015).  This is achieved by introducing averages of the time-varying 

variables as additional explanatory variables. The results of the joint significance test of the 

time-averaged explanatory variables (column 3) rejects the hypothesis that the group-mean 

variable is zero, confirming that unobserved heterogeneity is correlated with the time-averaged 

variables. However, the results show no conclusive evidence with regard to the productive 

impact of geographic export diversification, except that exporting experience matters for 

geographic export diversification. 

Next due to the fact that firm selection into the export markets may be correlated with 

unobserved heterogeneity, we focus on the results of the Zero-inflated Poisson regression 

model (columns 4 - 5), which is estimated using equation (3)47. This is largely because of the 

high proportion of zero number of export destinations (see Figure 9) and that trade data, 

                                                           
47 The reasoning being the significant over-dispersion test (see Table ch3F in Appendix ch3) suggesting 
that the Zero-inflated Poisson model is favoured relative to the standard Poisson model. 
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particularly in the context of geographic export diversification (that is, number of export 

destinations) is produced in a discrete and countable manner. 

The regression results in columns 4 – 5 encompass the two-stage procedure of the Zero-inflated 

Poisson regression model, where column 4 is the first stage that corrects for the large number 

of zeros (domestic producers). We first present results in column 4. The firm productivity 

variable measures the average productivity for each firm (lag productivity (average)). The 

results reveal that the more productive firms are most likely to enter the export markets. That 

is, the more productive firms are less likely to sell to domestic market only. This finding is 

consistent with theoretical expectations (Melitz, 2003). The results as depicted by the control 

variables are also in line with theoretical expectations in that foreign-owned and large firms 

are those that are most likely to export. Specifically, domestic ownership is found to dampen 

firm entry into the export markets. The age variable remains insignificant.       

The destination count regression is depicted in column (5). It is interesting to note that when 

we take into consideration the selection effect that address the large number of zeros in the 

dependent variable, the coefficient of lag productivity takes the expected positive sign, but is 

insignificantly different from zero. This is counterintuitive and may point to the measure of 

turnover/worker as a poor proxy for firm productivity. What is also striking is that firm foreign 

ownership does not influence firm destination count.  The control variables that take the 

expected signs and are also significant are firm size and exporting experience. Specifically, the 

results show that large and highly experienced firms tend to export to more export destinations. 
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Table 25: Empirical Results of the Determinants of Geographic Export Diversification- All destinations (2007-2012) 

  (1) (2) (3) (4) (5) 

    Zero-inflated Poisson Model (Baseline) 

VARIABLES 

Pooled 
Logit 

Model 
Pooled Poisson 

Model 
Mundlak-augmented Negative Binomial 

Model 
Non-exporting 

Logit 
Destination 

count 

Lag productivity (average)   0.076 -0.407*** 0.031 

   (0.052) (0.147) (0.031) 

Lag productivity  -0.137* 0.103*** -0.044   

 (0.076) (0.033) (0.038)   

Citizen_owned_dummy -0.505* -0.149 -0.113 1.437*** -0.123 

 (0.301) (0.134) (0.103) (0.510) (0.080) 

Joint_venture_dummy -0.452 -0.124 0.012 -0.047 -0.087 

 (0.284) (0.136) (0.106) (0.984) (0.094) 

Log number of employees 0.532*** 0.427*** 0.038 -1.150*** 0.157*** 

 (0.134) (0.046) (0.103) (0.278) (0.045) 

Exporting experience (years) 0.449***  0.420***  0.366*** 

 (0.077)  (0.024)  (0.020) 

Age in years  0.002 -0.016 -0.037  

  (0.006) (0.025) (0.027)  

Log number of employees (average)   0.141   

   (0.114)   

Age in years (average)   0.007   

   (0.026)   

Constant -1.458 -2.564*** 13.417 -10.848*** -2.074*** 

 (1.221) (0.431) (306.998) (2.278) (0.390) 

Industry control Yes     

Year control Yes     

Observations 477 765 765 1,268 1,268 

Zero Observations     551 

Vuong test (z)     0 

AIC  2330.871 1720.887  2892.515 

BIC  2358.71 1776.565  2954.258 

Likelihood ratio test   Chibar2(01)=28.79   

   (p=0.000)   

Number of unique_id 218   321     

Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1     
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One potential problem arising from the baseline Zero-Inflated Poisson Model in columns (4) 

and (5) of Table 25 could be because we have lumped destinations together and ignored the 

fact that Botswana manufacturing firms rely heavily on the SACU market. As the SACU 

market is an extension of the domestic market, exporters to SACU may not necessarily be 

characterized by a productivity premium relative to firms that only sell to the domestic market. 

This brings us to the second research question of this chapter, that is, is there a productivity 

premium of exporting out of the Southern African Customs Union (SACU)? We therefore 

extend the baseline model in Table 25 by including as explanatory variables the Out_of_SACU 

dummy (which is coded one if a firm exports outside the SACU region, and zero if it exports 

to the SACU region) as well as an interaction term between lag productivity and Out_of_SACU 

dummy.  

The results as presented in Table 26 on the non-exporting logit model (in column 1) remain 

more or less the same as those depicted in the baseline non-exporting logit model in column 4 

of Table 25. Interestingly, once the firms have entered the export markets, results on the 

destination count regression (column 2) show that for these firms, exporting outside the SACU 

region dampens firm export destination diversification48. However, for more productive firms, 

being a multi-destination exporter is associated with exporting out of the SACU region. This 

is evidenced by the positive and significant interacted term between firm productivity and the 

out of SACU dummy. Thus, these results confirm the hypothesis that there exists a productivity 

premium of exporting out of the SACU region. Control variables such as firm size and 

exporting experience have also been found to positively influence export destination 

diversification. Columns 3 -4 strictly focussed on firms that export out of the SACU region, by 

assuming that firms that export to SACU only region are domestic manufacturers. The results 

corroborate those in column 2, that is, there is a productivity premium associated with 

exporting out of the SACU region. Firm size and exporting experience also matter for firm 

export destination diversification, with domestic ownership stifling firm export destination 

diversification.

                                                           
48 Because of trade preferences (SACU), firms that enter the export markets largely export to the 
neighbouring South Africa, which has a low productivity threshold as compared to destinations out of 
SACU. This means that only the more competitive firms will be able to export out of SACU. 
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Table 26: Firm Productivity and Export Destination Diversification - Out of SACU destinations (2007-2012) 

  (1) (2) (3) (4) 

 Zero-inflated Poisson Model (Extended) Zero-inflated Poisson Model (out of SACU destinations) 

VARIABLES Non-exporting Logit Destination count Non-exporting Logit Destination count 

Lag productivity (average) -0.009 -0.032 -0.027 0.175*** 

 (0.141) (0.033) (0.132) (0.055) 

Citizen_owned_dummy -3.018*** -0.093 0.490 -0.249** 

 (1.111) (0.073) (0.306) (0.126) 

Joint_venture_dummy 1.040** -0.124 0.095 -0.249 

 (0.455) (0.086) (0.295) (0.165) 

Log number of employees -0.898** 0.134*** -0.263* 0.219*** 

 (0.390) (0.038) (0.140) (0.070) 

Exporting experience (years)  0.353***  0.348*** 

  (0.019)  (0.058) 

Age in years 0.081  -0.005  

 (0.051)  (0.014)  

Out_of_SACU dummy  -1.315**   

  (0.587)   

Lag productivity(average)*Out_of_SACU dummy  0.147***   

  (0.048)   

Constant -17.345*** -1.302*** 2.265 -3.770*** 

 (1.926) (0.399) (1.799) (0.782) 

Observations 1,268 1,268 1,268 1,268 

Zero Observations 551  1086 

Vuong test (z)  0  12.17 

AIC  2808.463  1539.759 

BIC   2880.496   1601.501 

Robust standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1    
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In order to explore why firm productivity does not significantly influence firm export 

destination diversification in Table 25 (column 5), we extend the analysis by excluding primary 

products such as diamonds and beef from the sample. The poor productivity relationship may 

reflect that exports of these products may not be related to firm productivity. For example, 

Botswana has a preferential trade agreement with the European Union, specifically to provide 

a market for Botswana’s beef exports. The results on the relationship between firm productivity 

and geographic export diversification using a sample of firms that export non-primary products 

are presented in columns 1-2 of Table 27.  As anticipated, if firms that export primary products 

such as beef and minerals are excluded from the sample, firm productivity using the 

turnover/worker measure is now positive and significant at the 10% level (column 2). The 

relationship between firm productivity and export destination diversification works even better 

when the analysis considers out of SACU destinations, as the coefficient of firm productivity 

is now positive and significant at 1% level (column 4).
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Table 27:  Firm Productivity and Export Destination Diversification – Non- Primary Products Exports (2007-2012) 

 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1

  (1) (2) (3) (4) 

 
Zero-inflated Poisson Model (Non-primary Products) 

Zero-inflated Poisson Model (Non-Primary Products & out of 
SACU destinations) 

VARIABLES Non-exporting Logit Destination count Non-exporting Logit Destination count 

Lag productivity (average) -0.319*** 0.054* -0.103 0.145*** 

 (0.122) (0.028) (0.129) (0.056) 

Citizen_owned_dummy 1.116*** -0.117 0.360 -0.221 

 (0.428) (0.078) (0.318) (0.135) 

Joint_venture_dummy -0.084 -0.061 0.152 -0.211 

 (0.705) (0.091) (0.309) (0.173) 

Log number of employees -1.093*** 0.167*** -0.293** 0.218*** 

 (0.209) (0.044) (0.142) (0.076) 

Exporting experience (years)  0.367***  0.346*** 

  (0.020)  (0.061) 

Age in years -0.032  -0.005  

 (0.024)  (0.014)  

     

     

     

Constant -10.912*** -2.334*** 3.314* -3.366*** 

 (1.683) (0.362) (1.773) (0.843) 

Observations 1,162 1,162 1,162 1,162 

Zero Observations  506  991 

Vuong test (z)  0  11.35 

AIC  2686.677  1448.515 

BIC   2747.372   1509.21 
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3.5. Conclusion 

 

This study presents the first evidence in the context of Botswana on firm characteristics that 

influence export destination choice(s). Specifically, the study has explored the question of 

whether more productive firms export to multiple export destinations and whether there exists 

a productivity premium of exporting out of the SACU region. The study is based on a dataset 

that combines manufacturing firm characteristics with export transaction-level data. We find 

evidence suggesting the following stylized facts. Firstly, that domestic ownership is inversely 

related to firm size, implying that as firm size increases, firms are highly likely to be joint-

venture firms or foreign-owned firms. In this regard, we found evidence that foreign-owned or 

joint-venture firms are more likely to be exporters (multi-destination exporters) than citizen-

owned firms.  Secondly, exporters in the manufacturing sector (particularly multi-destination 

exporters) seem to be more likely to be medium-sized firms or large firms than being small 

firms. As a general feature, vast firm heterogeneity pertaining to the log number of export 

destinations per firm is evidenced, suggesting that exporters frequently experience changes in 

their export destination portfolios. However, what remains a fact is that the bulk of Botswana 

manufacturing exports (93%) are concentrated in the top ten export destinations, with South 

Africa being the predominant export destination.  

More importantly, the study also provides some empirical evidence on the firm characteristics 

associated with the decision to export and the extent of coverage of different export destinations 

relying mainly on the Zero-inflated Poisson regression model. The study has empirically 

explored the question of whether more productive firms are likely to be multi-destination 

exporters, and if in the affirmative, whether this positive effect is accentuated by exporting out 

of the SACU region. While the exporting-productivity literature has provided strong evidence 

on the positive relationship between the two, to the best of our knowledge, none of the previous 

empirical studies has explicitly considered exporting out of a predominant customs/trade bloc 

as a potential channel to enhance the productivity effect. This study intends to fill this gap by 

focussing on Botswana, where the majority of exporting firms in the manufacturing sector are 

heavily reliant on the SACU market for their exports. We argue therefore that for Botswana, 

the exporting-productivity nexus may be driven by whether firms export out of the SACU 

region or not.  
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The study therefore contributes to the exporting-productivity literature by bringing in the role 

of trade integration. Consistent with theoretical predictions, the study established that the more 

productive firms are less likely to sell in the domestic market only. That is, the more productive 

firms are most likely to enter the export markets. The results further show evidence that the 

more productive firms, especially those that export out of the SACU region are more likely to 

be multi-destination exporters.  

Specifically, 3 key insights are supported by the empirical results: Firstly, for the sample 

including all exporters, the productivity relationship is entirely explained by entry into 

exporting, with no additional association with number of export destinations; Secondly, for 

non-primary products, firm productivity influences both entry into exporting and number of 

destinations.  Thirdly, for out of SACU destinations, there is no significant association between 

entry into exporting and productivity, but a strong relationship between firm productivity and 

number of export destinations. 

Related to other firm characteristics, the study provides evidence that foreign-owned, large and 

older firms are those that are most likely to export. Once these firms are exporting, firm size 

and exporting experience matter for geographic export diversification. These results have 

important policy implications and thus call for the development of market access strategies that 

address inefficiencies that hinder firms’ success in the export markets. Second, Government 

tax policy should be geared towards encouraging joint-ventures with the small firms, with a 

view to encouraging more firms to export outside the SACU region. This is particularly crucial 

for Botswana, where policy makers expect firms to expand export destinations, in order to 

cushion the country against vulnerabilities associated with regional shocks. 

Lastly, notwithstanding the study’s potential contribution, its major weakness lies in a lack of 

a proper measure of firm productivity due to data limitations. Thus, we suggest that further 

studies be done in the future once there are data that enable estimation of Total Factor 

Productivity (TFP) at the firm-level. The next chapter will focus on importing as a potential 

channel that could directly foster firm productivity (as well as firm competitiveness) and thus 

export diversification.  
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Chapter 4 

4. Imported Intermediate Inputs, Product Complexity and Export Destination 

Diversification: Firm-level Evidence from Botswana 

4.1. Introduction 

 

What determines firm export destination diversification? The growing interest in understanding 

the determinants of firm export destination diversification is inspired by the high export value 

that is associated with export destination diversification and hence aggregate export and 

economic growth (Chaney, 2008; Melitz, 2003). Theoretically and empirically, firm 

productivity has been cited as a contributory factor to the firm’s realization of export 

destination diversification. The productivity gains enable firms to overcome the productivity 

thresholds specific to each export destination and product (Andersson et al., 2008). To this end, 

the firm’s use of imported intermediate inputs has been cited as one of the potential channels 

of stimulating firm productivity through variety, learning or higher quality effects of imported 

inputs (Amiti and Konings, 2007; Halpern, 2015; Keller and Yeaple, 2009 and Yasar and Paul, 

2008) and thus export destination diversification. Hence, firms are increasingly involved in the 

importation of intermediate goods and the export of intermediate goods or final goods, 

commonly known as global value chains. To this end, trade in intermediate goods now accounts 

for about half of global trade (OECD and WTO, 2013). 

Studies by Dornbusch (1992); Amiti and Konings (2007); Keller and Yeaple (2009) and Yasar 

and Paul (2008) on the literature on international technology transfers posit that the use of 

foreign inputs by domestic firms is a potential channel of transmitting foreign technology to 

domestic firms given that the inputs are usually embodied with high technology. Similarly, 

Ethier (1982) as well as Turco and Maggioni (2013) argue from the perspective of the input 

complementarity hypothesis that a firm’s use of a variety of imported intermediate inputs in its 

production process raises its productivity and subsequently its export performance. Thirdly, 

literature has established that firms that both export and import (two-way traders) have 

relatively large productivity premiums in comparison to those that solely do exporting (Muuls 

and Pisu, 2009; Bas, 2012). This productivity premium is attributable to the high degree of 

international globalisation that the two-way traders find themselves engaged in. Kasahara and 

Lapham (2013) and Cadot et al. (2013) have argued that if a firm imports from a country, it is 

most likely to export to the same country as importing entails establishing a network with 

foreign suppliers, learning government regulations, etc, hence enhancing the “cross-firm 
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synergy”. In a similar vein, from the cost-saving hypothesis, literature argues that the origin of 

the intermediate inputs matters as it may serve as a proxy for technology transfer or lower cost, 

thereby increasing the profitability of a firm and its ability to bear the fixed cost of exporting 

(Bas, 2012; Turco and Maggioni, 2013). 

Theory has also indirectly linked the strength of the input complementarity and technology 

transfer hypotheses to the complexity of the intermediate inputs. The productivity-enhancing 

effects of imported intermediate inputs are thus strongly linked to the spillover and competition 

effects associated with the product complexity of the inputs (Eaton and Kortum, 1999; Chaney, 

2008). The growth in productivity of firms is thus determined by whether a firm produces 

heterogeneous or homogenous intermediate inputs, with differentiated intermediate inputs 

enhancing the strength of the input complementarity channel.  Thus, confirming the Nelson 

hypothesis that predicts that multi-product firms have the ability to produce more basic 

innovations49 (Bernard et al., 2011; Liu and Rosell, 2013). Specifically, the Nelson hypothesis 

predicts that due to uncertainty, product diversification will be a prerequisite for basic research 

(Link and Long, 1981). 

To this end, in attempting to understand the direct effects of a firm’s use of imported 

intermediate inputs on export destination diversification, through their impact on firm 

productivity, this chapter is inspired by the input complementarity hypothesis as well as the 

technology transfer channel. Specifically, the study intends to answer the following research 

questions: 

1) How does complementarity of a firm’s use of imported intermediate inputs affect its 

export destination diversification? 

2) Does the complementarity effect work stronger through differentiated or homogenous 

products? 

Although emerging empirical literature on the effects of access to imported intermediate inputs 

on export outcomes is well documented, the existing studies suffer from serious endogeneity 

concerns relating to the reverse causation between imports and exports. Not addressing this 

endogeneity bias will result in unbiased estimates. However, research on the importing-

exporting nexus has been hindered by the absence of a valid instrument that could be used to 

provide exogenous variation in imported intermediate inputs.  

                                                           
49 Trade literature has described multi-product firms as the most productive firms (Bernard et al., 2011). 
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  Firstly, some existing studies have attempted to solve this potentially important concern by 

instrumenting with firm level input tariffs (Feng and Swenson, 2016). We argue that in the 

absence of a valid instrument that can be used to provide exogenous variation in imported 

intermediate inputs, input tariffs may suffer the limitation of being correlated with other 

unobservable variables that affect the firm level export destination diversification. This would 

therefore render estimates of its effect biased. Noteworthy to mention is the unobserved power 

of lobbying groups in the various industries. As an example, from the perspective of political 

economy literature, one could argue that when exporting is highly concentrated, large exporters 

may have disproportionate influence on the setting of tariffs on intermediate inputs (Grossman 

and Helpman, 1994). Consequently, this suggests that the input tariffs will not be independent 

of the exports50.  Secondly, the use of input tariffs as an instrument for imported intermediate 

inputs may be hampered by the lack of variation in input tariffs over time. 

This chapter addresses the endogeneity concern regarding the relationship between imports and 

exports using the case study of Botswana. The choice of Botswana is motivated by a number 

of reasons. Firstly, Botswana is a small country that is a member of a Customs Union in which 

South Africa dominates. Botswana thus adopts the common external tariff (CET) of the 

customs union. Historically, the CET has been determined by South Africa in accordance with 

its own industrial policy needs. Although the 2002 SACU agreement provides scope for joint 

decision making on tariffs, the tariff institutions within the other four member countries of 

SACU have not yet been established. This has resulted in a de facto continuation of the prior 

policy where South Africa administers and sets the tariffs. 

Secondly, and most importantly, South Africa entered into a free trade agreement with the 

European Union in 2000, independent of the other SACU member states. The Agreement on 

Trade, Development and Cooperation between the European Union and the Republic of South 

Africa (TDCA) 51 allowed South Africa to reduce tariff barriers on imports from the EU, while 

Botswana and the other SACU members continued to impose the Most Favoured Nation rates 

on goods directly imported from the EU. Botswana firms will have benefitted in the form of 

                                                           
50 Thus, depending on the power of the lobbying groups, the endogeneity bias could lead to an over- 
or under-estimation of the causal effect of imported intermediate inputs on the firm’s export destination 
diversification. 
51 This agreement is particularly relevant for Botswana’s manufacturers, given that the bulk of 
Botswana’s imports (both intermediate and final goods) are sourced from South Africa. 
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cheaper imports from South Africa to the extent that EU competition drove down the price of 

South African produced import substitutes. 

Thirdly, South Africa serves as the major trade hub for imports destined for the other SACU 

members. Many of the EU products are cleared at the South African borders and then flow 

freely within the customs union. Consequently, EU origin goods imported duty free under the 

TDCA were able to flow into Botswana and bypass the Most Favoured Nation (MFN) rates 

still imposed by Botswana. This study uses the exogeneity of the SACU tariff for firms in 

Botswana to identify the effect of imports on export destination diversification in Botswana. 

Fourthly, Botswana’s exporters are highly dependent on imported intermediate inputs and they 

largely export to a single destination (that is, South Africa). Thus, we would expect the trade 

shock from the EU-SA TDCA agreement to have a substantial impact on these exporters.  This 

trade shock thus presents an opportunity to assess to what extent it has induced Botswana’s 

firms to seek other export markets. Finally, the associated trade liberalization has accorded 

Botswana’s firms better access to new source countries. This input complementarity advantage 

is expected to boost the overall firm productivity. 

In light of the above, with this chapter, the focus of the importing-exporting nexus is on the 

input complementarity channel as well as the technology transfer channel. This is premised on 

the theoretical argument that technology embedded in imports increases the firms’ 

productivity.  An investigation of the impact of imported intermediate inputs on a firm’s export 

destination diversification by product complexity is inspired by the fact that the differentiated 

(complex) intermediate inputs accounted for 73 percent of total intermediate inputs imported 

by Botswana’s manufacturers over the period between 2003 and 2012 (Botswana Transaction 

Trade Dataset). 

This chapter studies the relationship between importing and firm export destination 

diversification using firm-level data on export and import transactions obtained from Statistics 

Botswana for the period between 2003 and 2012. We also use tariff data from the WITS 

database as well as product complexity classification of Rauch (1999). The analysis of this 

study is restricted to firms that export manufactured goods as identified by ISIC Rev3 codes 

15 up to 37. The EU-South Africa TDCA agreement serves as an instrument, thus enabling us 

to use the input tariffs applied on the European Union products by South Africa to obtain an 

exogenous variation for firms’ intermediate imports.  
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The chapter is structured as follows. Section 4.2 reviews existing literature and related evidence 

on the relationship between firm’s access of imported intermediate inputs and export 

performance in terms of export destination diversification. This is followed by the description 

of the data used in Section 4.3. Then the theoretical model of simultaneous firm exporting and 

importing including the empirical model as well as identification strategy are discussed in 

Section 4.4. Section 4.5 presents the empirical results while Section 4.6 concludes, drawing 

some policy implications. 

4.2. Literature Review on Firm Importing and Export Destination Diversification 

4.2.1. Theoretical Background 

 

The discussion on the theoretical literature on the productivity-enhancing effects of imported 

intermediate inputs and their link to export destination diversification is four-fold; (i) models 

linking firm productivity to export destination diversification (ii) models favouring the 

existence of such productivity-enhancing effects  through access to more varieties of inputs, 

higher quality inputs as well as learning effects (Amiti and Konings, 2007); (iii) models 

refuting the existence of such productivity-enhancing effects such as the effective protection 

literature; (iv) models linking productivity-enhancing effects of imported intermediate inputs 

to destination export diversification; as well as models linking the strength of the input 

complementarity channel to the complexity of imports. We start by discussing those models 

that link firm productivity to number of export destinations. 

The primary question guiding this theoretical literature is what causes firm export destination 

diversification? Firstly, there exists models that link firm productivity to the number of 

destinations served by a firm, in the likes of Melitz (2003) model and the Chaney (2008) model. 

Specifically, the Melitz (2003) model argues that due to the presence of the export market entry 

costs associated with each specific export market, only the most productive firms will be able 

to enter the export markets and increase their export sales.   

By extension, the Chaney (2008) model incorporates in the Melitz (2003) model a world with 

asymmetric countries differentiated by asymmetric trade barriers, making it an ideal model of 

firm selection into exporting. The model further distinguishes a theoretical channel through 

which firm productivity links with the number of export destinations served by each firm. This 

model predicts that the presence of fixed costs of exporting causes firms in the differentiated 

product sectors to operate under increasing returns to scale technology. This suggests that only 
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the most productive firms will be in such sectors and will thus be able to overcome the fixed 

costs associated with entering the different export markets. The Chaney (2008) model therefore 

explains variation in number of export destinations served by a firm by assuming that each 

export market has its own specific fixed cost of exporting. This suggests that only the most 

productive firms will be able to access many export destinations.  

Having attributed the variation in firm export destination diversification to firm productivity, 

we next ask what causes firm productivity to vary?  This question is prompted by the fact that 

according to the Melitz (2003) model, firm productivity does not vary over time (Impullitti et 

al., 2013). Literature on international technology diffusion posits imports as an important 

channel for knowledge and technology transfers (Keller, 2004; Rivera-Batiz and Romer, 1991). 

This literature is premised or derived from R&D-based models of growth and trade where 

technology and knowledge are embodied in differentiated intermediate capital goods (Eaton 

and Kortum, 1999). The models of international technology diffusion predict that a country 

that imports largely from high R&D source countries is likely to get much technology from the 

intermediate inputs, presented via higher productivity levels (Grossman and Helpman 1991). 

Although these models are able to predict the relationship between imported intermediate 

inputs and productivity, their drawback is their focus on sector/country-level rather than on 

firm-level, suggesting that firms in a country are considered as a homogenous group (Eaton 

and Kortum,1999; Rivera-Batiz and Romer, 1991; Grossman and Helpman, 1991). In addition, 

these models are more concerned with the prediction of the link between imported intermediate 

inputs and productivity and less explicit on the direct channel of imported intermediate inputs 

on firm export destination diversification. 

 Imported intermediate inputs have also been the subject of recent theoretical literature on 

incomplete contracts and intra-firm trade (Antras, 2003; Antras and Helpman, 2004; Muuls 

and Pisu, 2009). Premised on a world of incomplete contracts in which final-good producers 

have to obtain specialized intermediate inputs from their suppliers, this theory argues that the 

specialized intermediate inputs should be of high quality for production of the final goods to 

require no further costs (Antras, 2003). This is suggestive of the fact that imported intermediate 

inputs can deliver a cost-saving channel to manufacturing firms that import high-quality 

intermediate inputs. The model further predicts that high productivity firms will import the 

intermediate inputs whereas low productivity firms will source them domestically. However, 

the drawback of this model is that a distinction cannot be made beforehand by an outside party 
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whether the intermediate input is of low or high quality, this being attributable to the 

incomplete contracting nature of the model. 

In contrast to the preceding models that favour the existence of the productivity-enhancing 

effects of imported intermediate inputs, there also exist models that refutes the existence of 

such productivity-enhancing effects. For example, models of effective protection literature 

(Amiti and Konings, 2007). In their model, Corden (1971) argues that access of imported 

intermediate inputs attributable to lower input tariffs may increase the effective rate of 

protection52, leading to reduced import competition and subsequently to lower productivity as 

firms miss out on the advanced technology embedded in imported inputs. 

The prior discussion of models that link access to imported intermediate inputs to firm 

productivity is followed by models linking the productivity-enhancing effects of imported 

intermediate inputs to firm export diversification. We start with the Melitz and Ottaviano 

(2008) who developed a trade model of heterogeneous firms to study how access to high-

quality and cheaper foreign intermediate goods affects domestic firms’ export performance 

within the same industry. This model is further extended by Bas (2009) by introducing two 

factors of production being domestic and imported intermediate goods53. In this framework, 

industry differentials are determined by differences in the imported input intensity or import 

duties administered on the intermediate inputs. The model predicts that the higher the 

industry’s imported input intensity or the lower the import barriers administered on the 

intermediate inputs, the higher the domestic firms’ competitiveness. A reduction in trade costs 

thus serves as a uniform increase in productivity for the firms in a particular sector (Maggioni 

and Turco, 2013). This assumption of uniformity is one particular limitation of the Melitz and 

Ottaviano (2008) as a reduction in trade costs or an increase in imported inputs intensity could 

not affect firms in the same industry the same, particularly if they differ in productivity levels. 

Kasahara and Lapham (2013) model of simultaneous exporting and importing is based on the 

Melitz (2003) model which is extended to incorporate imported intermediate goods sector. In 

addition, sunk costs of trade, differences across firms in international transportation costs, firm-

specific cost, and trade shocks have been incorporated in the model (Kasahara and Lapham, 

2013). The model further assumes that the technology for a final good producer that is also 

                                                           
52 Effective rate of protection gauges the protection subjected to domestic value added in comparison 
to international value added (Edwards, 2005). 
53 The two inputs (domestic and imported inputs) are combined using a CES technology. The final 
good’s production does not require labour. 
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importing intermediate inputs is characterized by two inputs. This being labour input and the 

intermediate good input. The intermediate input is further divided into domestically-sourced 

input as well as an imported intermediate input. Due to increasing returns to variety in 

intermediate inputs as well as the high fixed costs associated with importing, the model predicts 

that firms that use a variety of imported intermediate inputs are likely to be the most productive. 

Hence, they will be able to export most of their products to many destinations. In this light, this 

model is favourable to our study. However, the limitation of the Kasahara and Lapham (2013) 

model is that it regards source countries as homogeneous and hence does not take into 

consideration heterogeneities between low-income and high-income source countries. 

Premised on the Kasahara and Lapham (2013) model, the Turco and Maggioni (2013) model 

assumes firm production technology is also a function of labour and the intermediate goods 

sector. The intermediate inputs can be sourced domestically as well as imported. However, 

unlike the Kasahara and Lapham (2013) model, the imported input is not homogenous as these 

imports can be sourced from high and low-income countries. By implication, there are two 

different types of imported intermediate inputs. The model thus predicts that the inputs from 

high-income countries are of higher quality while the input coming from low-income countries, 

although are of low quality, presents a cost-saving channel. The model therefore assumes the 

three types of inputs (domestic; imported from low-income countries; and imported from high-

income countries) are different varieties of the same homogenous intermediate goods sector. 

Because of the assumption of imperfect substitutability across varieties, the model further 

assumes that the three types of inputs can be used concurrently in production.  Despite its 

limitation of not modelling import tariffs, the Turco and Maggioni (2013) model serves as the 

framework favourable to our study. 

Another strand of theoretical literature argues that trade liberalization will affect the export 

performance of downstream firms differently, depending on the productivity level of each firm. 

This model is elaborated in Chevassus-Lozza et al. (2013). In this model, Chevassus-Lozza et 

al. (2013) argue that firms produce a differentiated good using labour and an intermediate input. 

The model further assumes that labour and the intermediate input are not perfectly substitutable 

and firms are heterogeneous in terms of labour productivity. This by implication suggests that 

the output price elasticity with respect to a change in input tariffs increases with the firms’ 

labour productivity (Chevassus-Lozza et al., 2013).    The resultant effect is the reallocation of 

export market shares from low-productivity to high-productivity firms. The model therefore 

predicts that a decrease in input tariffs will raise the probability of exporting when fixed export 
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costs are high. This further means that the most productive firms will gain more than the less-

productive firms in the event of a reduction in input tariffs. When the fixed export costs are 

low, a reduction in input prices will force the least productive firms to exit the foreign markets. 

Hence, export sales of high-productivity firms will increase at the expense of low-productivity 

firms. The drawback of this model is that it assumes that the n foreign countries that the 

domestic firms source the intermediate inputs from are identical in size and therefore apply the 

same tariff to imported intermediate inputs. Hence, the drawback of the model lies in treating 

source countries as a homogenous group. 

Last but not least, we conclude with models that indirectly link the advanced technology 

embodied in the imported intermediate inputs to differentiated intermediate inputs. On one 

hand, the Melitz (2003) model argues that the fixed entry costs associated with exporting are 

substantial for firms that are in the differentiated product industries. On the other hand, the 

Chaney (2008) model also distinguishes a theoretical channel through which differentiated 

products affect firm productivity. These models all point to the fact that differentiated inputs 

are a potential mechanism through which the strength of the input complementarity channel is 

enhanced. This works through the Nelson hypothesis that points to the multi-product firms’ 

ability to be more innovative (Liu and Rosell, 2013). 

In conclusion, we synthesize the preceding discussion on theoretical models of the link between 

a firm’s use of imported intermediate inputs and firm’s export performance by teasing out three 

important insights. Firstly, models on the productivity-enhancing effects of imported 

intermediate inputs are mixed, with some models pointing to the existence of such productivity-

enhancing effects whilst others suggest the non-existence of such effects. Additionally, where 

such productivity-enhancing effects exist, literature points that they are stronger through 

differentiated inputs. Secondly, with the issue of homogeneous source countries, we argue that 

source countries can never be the same and therefore have to be differentiated according to 

their income levels. This is particularly relevant for countries whose firms rely heavily on a 

particular source country for their imports. The third insight relates to the modelling of input 

tariffs as a source of exogenous variation when analysing the link between access of imported 

intermediate inputs and firm export performance, to circumvent the endogeneity issue resulting 

from complementarity between importing and exporting54. 

                                                           
54 Naturally, we anticipate export growth to drive import growth. However, the reverse could also be 
true. Import growth could also lead to export growth. This is as a result of the complementarity between 
exports and imports. As firms get access to cheaper imported intermediate inputs, the anticipation is 
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4.2.2. Related Empirical Literature 

 

The preceding discussion on theoretical literature has highlighted two channels through which 

a firm’s access of intermediate inputs can influence its export performance – being the indirect 

and direct channels (Bas and Strauss-Kahn, 2014). However, much of the empirical literature 

on the importing-exporting nexus has largely focused on the indirect channel of access of 

imported inputs and firm productivity (Conti et al., 2014 for Italian manufacturing firms; Yu 

and Li, 2014 for Chinese manufacturing firms; Yasar and Paul, 2008 for Turkish manufacturing 

plants; Okafor et al., 2017 for Ghanaian manufacturing firms). Empirical research remains 

limited via the direct channel of access of imported intermediate inputs and exporting 

performance, in particular, firm export diversification (Turco and Maggioni, 2014 for Italian 

manufacturing firms; Muuls and Pisu, 2009 for the broad Belgian economy; Feng and 

Swenson, 2016 for Chinese manufacturing firms; Edwards et al., 2017). This section mainly 

discusses the link between imported intermediate inputs and firm export performance, which 

is the main aim of this chapter. 

 

The empirical findings on the causal impact of access of imported intermediate inputs on export 

performance can be categorized into two groups. One group is the one that the intermediate 

goods sector is considered as composite and no attempt is made to make a distinction of the 

source country. The other group attempts to make a distinction between high income and low 

income countries. Firstly, the empirical stylised finding from the two groups is that there is 

considerable heterogeneity in the exporting behaviour of trading firms. The general conclusion 

is that two-way traders outperform “importers only” and “exporters only” traders in terms of 

trading and firm performance characteristics. The extent varies even amongst developed 

countries (Muuls et al., 2009 in Belgium; Castellani et al., 2010 in Italy; Vogel et al., 2010; and 

Bernard et al., 2009 in the US). Furthermore, if firms undertake international trade, they are 

more likely to engage in both exports and imports instead of either one activity (Muuls et al., 

2009).   Sufficient evidence has not yet been explored in developing countries to confirm these 

results. Recent studies for Sub-Saharan countries include Edwards et al. (2017) for South 

African manufacturing firms, who also confirmed this performance heterogeneity amongst 

“two-way traders”, “importers only” and “exporters only”.  

                                                           
that they will be incentivised to start exporting, even to long-distanced destination markets or even 
innovate new products. This “cross-firm synergy” is made possible by the existing network 
relationships that arise as firms make lasting connections with foreign suppliers in the importing 
markets. 
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There are some empirical studies that have considered the intermediate goods sector as 

homogenous, without distinguishing between the source countries. For example, Bas (2012) 

using firm-level data from Argentina found evidence pointing to the fact that input –trade 

liberalization increased export sales in Argentina between the period 1992 and 1996. Although 

this study is on the link between access of imported intermediate inputs and export performance 

(via export sales), the study is silent on export performance via firm-level export 

diversification. 

 

Finally, empirical studies that have attempted to distinguish the intermediate goods sector into 

high and low income countries have presented mixed evidence regarding channels that are 

driving the imports-exports nexus. For instance, when exploring the effect of imports on the 

firm’s export performance using Italy as a case study, Turco and Maggioni (2013) found strong 

evidence suggesting that only imports from low–income countries matter for exporting. In 

contrast, for France’s case, Bas and Strauss-Kahn (2014) found evidence that both imports 

from high and low-income countries have a direct positive impact on the number of export 

varieties. In a similar vein, Edwards et al. (2017) consider a sample of South African 

manufacturing firms to analyse the complementarity relationship between direct access to 

imported intermediate inputs and firm exports. The study finds that the likelihood of exporting 

and greater scope, scale and value of exports increase with accessing imported intermediate 

inputs from advanced countries. Although the study distinguishes between intermediate inputs 

sourced from high and low-income countries, the major limitation of this study is that it 

controls for endogeneity of imports behaviour by using past import behaviour, due to a lack of 

a valid instrumental variable. This approach is unlikely to be appropriate as past import 

behaviour is likely to be endogenous as well55. Firms are likely to make their exporting decision 

based on their past import behaviour. 

The literature on simultaneous firm importing and exporting notably, identifies endogeneity of 

imports as one potential problem that plagues research work on the link between access of 

imported intermediate inputs and firm export performance. This potential problem of 

endogeneity is attributable to the potential reverse causality between imported intermediate 

                                                           
55 Using past import behavior as an instrument is unlikely to be valid because firms are likely to be 
persistent importers given fixed costs of entry into importing.  Likewise, firms are also likely to be 
persistent exporters given the fixed cost of entry into exporting. Past import behavior is thus expected 
to be correlated with current export behavior, including the number of export destinations. 
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inputs and export scope. While some empirical studies have used lagged imports in their 

regressions to minimise this potential problem (Edwards et al., 2017), some studies explicitly 

utilized instrumental variable strategy to mitigate this issue. As a matter of fact, different 

variables have been used across studies to instrument for imported intermediate inputs. For 

instance, Bas and Strauss-Kahn (2014) relied on input tariffs as an instrumental variable, while 

other studies such as (Feng and Swenson, 2016) used input import tariffs, input import real 

exchange rates and fixed import costs as instrumental variables. In the bulk of these studies 

there still remains a lack of an exogenous shock that can increase the variety of imported 

intermediate inputs available to manufacturing firms. 

Additionally, empirical literature linking the advanced technology embodied in imported 

intermediate inputs to differentiated inputs provides mixed evidence. This is due to the fact that 

increased import penetration ordinarily has two opposing effects on firm productivity 

depending on the product complexity of the intermediate inputs (Yu et al., 2013). Technology 

diffusion is expected to be weaker through access to homogenous inputs than through 

differentiated inputs. This is premised on the fact that under these circumstances, firm 

innovation becomes standard as multi-product firms narrow down their product scope56 (Liu 

and Rosell, 2013).  According to Caves (1974), some industries (firms) will have lower levels 

of average labour productivity because they trail in the diffusion of new technology. It is argued 

that differences in product-market competition can influence the speed of diffusion. To this 

end, using Swedish firm export data, Andersson (2007) finds that along the extensive margin, 

the effect of fixed costs of market entry (proxied by measures of familiarity with markets) is 

larger for differentiated goods than for homogenous goods when using the classification 

developed by Rauch (1999). This suggests that diffusion of technology is more likely to occur 

through access to differentiated products. Thus we would expect to see a stronger impact via 

the productivity diffusion channel of access to imports for exporters using differentiated inputs 

than homogenous inputs. 

In sum, empirical literature provides a clear positive relationship of the direct channel of the 

role of access of imported intermediate inputs on firm export destination diversification. 

However, existing research is more focussed into categorizing source countries into developed 

and developing countries, without explicitly taking into cognizance the source of exogenous 

variation in imported intermediate inputs as well as the product complexity of the inputs. 

                                                           
56 Theory links high firm productivity to multi-product firms. 
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Evidence from empirical literature therefore presupposes that source countries are always 

varied and as such exporting firms have a wide range of countries to choose from when 

sourcing the intermediate inputs. In this study, we argue that for unique countries such as 

Botswana whose manufacturing firms rely heavily in a specific source country, this can only 

be the case if there exists a source of exogenous variation in imported intermediate inputs that 

can increase the number of available imported varieties. This study therefore tests the 

hypothesis that input complementarity coupled with technology transfer will increase firm 

export destination diversification. In particular, the input complementarity of inputs is stronger 

through the differentiated inputs.  

4.3. Data and Data Overview 

4.3.1 Data Description 

 

To investigate the impact of the complementarity of imported intermediate inputs on firm’s 

export destination diversification, this study draws on a unique dataset consisting of annual 

firm exports and imports transactions as well as tariff data and product complexity 

classification. The trade transactions data are obtained from Statistics Botswana. Statistics 

Botswana records every import and export transactions that are undertaken by trading firms in 

Botswana each year. Each individual imports/exports record for a given commodity or service 

has information on the firm ID, the year the import and export transaction was undertaken, the 

8-digit level of Harmonized System (HS-8) code of product traded, the destination and origin 

country, the export/import value in Pula currency and the volume in kilograms and quantity. 

These data capture all export/import transactions made by Botswana’s trading firms between 

2003 and 2012, adding up to total Botswana exports and imports as reported by Statistics 

Botswana. This classification of the data makes it possible to track the history of trading firms 

as well as their products and destinations (source countries) exported (imported) to over time.  

 

Given the structure of the data, concordances such as identifying the income status of export 

destination/source countries are made possible. Concordances also allowed for the 

identification of firms according to whether they export manufactured goods, classification of 

imports according to the United Nations Classification by Broad Economic Classification 

(BEC) of final imports, intermediate inputs, capital goods, vehicle passages, etc as well as 

classification of the intermediate inputs according to their product complexity as explained in 

Rauch (1999).  
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For our instrumental variable, we select the tariffs applied by South Africa on the European 

Union products. The source of this data is from the WITS database from the period between 

2003 and 2012. The tariff data is at the HS8 product level and is thus converted to HS6 2002 

revision to conform to international practices. We follow Bas and Strauss-Kahn (2014) and 

compute input tariffs at the firm level, as a weighted average capturing the firm’s relative use 

of a specific imported input (j) in total imported inputs of firm i, for each specific year (t)57. 

The beauty about this measure is that it isolates input tariffs that are actually imported by a 

firm (Bas and Strauss-Kahn, 2014).  

 

It is important to highlight that the data used in this study is not without limitations. Since firms 

are classified according to whether they export manufactured goods, then trading firms may 

still be included in the sample. This means that our unit of analysis may not necessarily be a 

producing firm but for some units, no production activity may be taking place. Furthermore, 

the analysis of this chapter cannot control for firm productivity and also does not deal with 

selection into importing and exporting. The implication is that the relationship we are 

identifying between input complementarity and export destination diversification could be 

influenced by (i) the selection of more productive firms into importing and exporting, (ii) the 

combined effect of both the direct cost channel and the indirect productivity channel. 

 

4.3.2. Merger of Export and Import Transactions 

 

The Botswana Transaction Trade Dataset, which is a sample of firms that export manufactured 

goods (as identified according to ISIC rev3 sections 15 to 37) as well as import intermediate 

inputs as classified under the Broad Economic Category (BEC), resulted from the merging of 

the export and import transactions datasets at the level of the firm through the firm ID and year. 

Firm ID is a unique code identifying each firm. The merger resulted in firms being classified 

according to “exporters only”, “importers only” and “two-way traders”- that is, those firms that 

both export and import. Our sample indicates 19 322 firm by year observations classified as 

exporters, of which 16 035 are “two-way traders” and 3 287 are “exporters only”. While the 

focus of the chapter is not on “importers only”, the merged sample of data reveals a substantial 

number of firm by year observations of “importers only” (35 673).   

 

                                                           
57 The firm input tariff is computed as: 𝜏𝑖𝑡 = ∑ 𝛼𝑖𝑗𝜏𝑗𝑡𝑗  where 𝛼𝑖𝑗 is the weight of input j in the total 

imported inputs cost of firm i and 𝜏𝑗𝑡 is the output tariff of good j in year t. 
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Figure 10 below depicts the evolution in the number of firms according to their trading status. 

There has been an upward trend in the number of firms in all the categories, including the 

number of total exporters58 over time.  Of particular importance is the high share of exporters 

that are also importers. We also observe a modest increase in the number of firms that both 

export and import. Together this suggests that export participation is closely associated with 

importing. Thus importing could be a potential channel to enhance firms’ ability to export 

(Edwards et al., 2017). 

 

Figure 10: Trends of Different Categories of Firms 

 

 

Source: Botswana Transaction Trade Dataset 

 

4.4. Methodological Framework 

4.4.1. Modelling Simultaneous Firm Exporting and Importing 

 

In estimating the productivity-enhancing effects of input complementarity on firm export 

destination diversification in Botswana, this study is inspired by the Kasahara and Lapham 

(2013) as well as the Turco and Maggioni (2013) models.  These models are an extension of 

                                                           
58 Total exporters include “exporters only” as well as firms that both export and import (two-way 
traders). 
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the heterogeneous firms Melitz (2003)-type model and incorporates exporting, importing and 

differences across plants with respect to productivity, exporting and importing costs and other 

characteristics (Kasahara and Lapham, 2013). These two models include an intermediate goods 

sector to explain both exporting of final goods and importing of intermediate inputs. In 

particular, firms produce final goods using labour and two types of intermediate inputs, sourced 

domestically or abroad.  

 

The key assumption of these models is that there is increasing returns to variety in intermediate 

inputs such that firms that use a variety of imported intermediate inputs will have higher total 

factor productivity. The models differ in terms of the intermediate goods sector. On one hand, 

the Kasahara and Lapham (2013) model regards the intermediate good sector as homogenous 

while the Turco and Maggioni (2013)’s model distinguishes the intermediate good sector 

according to source country (Low-income and High-income source countries). In this regard, 

our proposed theoretical framework relies much on the Turco and Maggioni (2013) model 

which categorizes source countries into North (developed countries) and South (developing 

countries). 

 

Following Bas and Strauss-Kahn (2014), we assume firms with different initial productivity 

levels (𝜑) produce final goods (𝑦) using labour(𝐿), capital goods (𝐾) and two types of 

imported intermediate goods from the North (𝑁𝑗𝑁) and the South(𝑁𝑗𝑆). The total factor 

productivity (𝐴) of each firm i is estimated as a Solow residual as follows: 

𝐴𝑖𝑡 =
𝑦

𝐿𝜂𝐾𝛽∏𝑗=1
𝐼 𝑀𝑗𝐹

𝛼𝑗̅̅ ̅̅ ̅̅ = 𝜑∏𝑗=1
𝐼 (𝑁𝑗𝑁𝜒𝑗𝑁)

𝛼𝑗

𝜎𝑗−1(𝑁𝑗𝑆)
𝛼𝑗

𝜎𝑗−1                               (1)                      

    

Equation (1) offers insights into the productivity-enhancing effects of imported intermediate 

inputs. Assuming an exogenous shock that serves to increase the number of available input 

varieties, the model predicts that firm’s total factor productivity is increasing in the initial firm 

productivity draw, , the number of foreign input varieties59 imported from the North, or the 

South.  We further assume that the complementarity of inputs channel works stronger through 

differentiated products. Hence, the technology parameter(𝜒𝑗𝑁), is amplified by the product 

                                                           
59 This is because for each time period the firm decides to import, it must pay a fixed cost for each 
variety (Halpern et al., 2015). 
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complexity nature of inputs sourced from the North60. Hence, assuming that the contribution 

of product complexity to the productivity-enhancing effects of input complementarity is 

positive (as per theory predicts) suggests that product complexity and input complementarity 

are complements in the production of final goods. This model therefore predicts that by using 

more varieties of differentiated imported intermediate inputs, the firm attains greater 

complementarity of inputs and therefore increases its productivity (Bas and Strauss-Kahn, 

2014). Hence, equation (1) allows us to unpack two channels through which imported 

intermediate goods affect firm’s total factor productivity. These are the 

variety/complementarity channel as well as the technology transfer channel. 

 

Literature on firm productivity-export destinations nexus (Chaney, 2008; Melitz, 2003) states 

that due to the presence of the fixed costs of exporting, firm productivity has externalities that 

increase the firm’s export destination diversification. The fixed export costs (equation 2) 

therefore links firm productivity of equation (1) to the firm exporting behaviour (Turco and 

Maggioni, 2014). 

𝑓𝑥 = 𝑒𝛿𝑗+𝜌𝑖𝑗𝑡                     (2)

         

where j captures industry, 𝛿𝑗and 𝜌𝑖𝑗𝑡 captures a sector-specific component and a sector-firm 

idiosyncratic shock, respectively (Turco and Maggioni, 2013). To this end, Chaney (2008) and 

Melitz (2003) models predict that a firm will enter the export market if the tradeability 

condition for exporting (the zero-profit function condition that satisfies the minimum 

productivity threshold) is met. Equation (3) presents the export profit function: 

𝜋𝑥(𝐴𝑖𝑡) =
𝑟𝑥(𝐴𝑖𝑡)

𝜎𝑗
− 𝐹𝑥                                                                                                             (3) 

where 𝐹𝑥 = 𝑔 (𝐹,
𝑓𝑥

𝜒𝑗𝑁
)and it includes the production fixed costs, inclusive of the import fixed 

cost for importing firms (𝐹) as well as the export fixed costs (𝑓𝑥) and the technology parameter 

(𝜒𝑗𝑁). Equation (3) is a firm export profit function which depends on its productivity, elasticity 

of substitution (in our case proxied by product complexity) and the technology parameter. The 

                                                           
60 If productivity gains from using a variety of imported intermediate inputs are due to technology 
embodied in the inputs, then we would expect that firms that use differentiated (complex) inputs would 
enjoy the largest productivity gains. 
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productivity-enhancing effects of imported intermediate inputs will ease the fixed costs of 

exporting, increasing the firm’s variable profits 
𝑟𝑥(𝐴𝑖𝑡)

𝜎𝑗
.  

Next we define a destination-specific fixed cost, which illustrates how rising firm productivity 

allows firms to enter new export markets (or induce exporting for non-exporting firms). This 

firm destination-specific fixed cost is introduced in the fixed cost of exporting. This reasoning 

is motivated by evidence from literature that suggest that not only do firms differ in 

productivity but they also differ in the ability to introduce a new variety in a destination at a 

low cost (Eckel and Neary, 2010); Eaton et al., 2011). For example, despite their large potential 

gains from export sales, some high productive firms do not export because they draw a very 

high fixed cost. Likewise, despite their low productivity, some small firms may export if they 

draw a small fixed cost61 (Armenter and Koren, 2015).  

To this end, as per Eaton et al. (2011), the destination-specific demand shock is defined such 

that a firm i enters destination n if: 

𝜇(𝑖) ≤ 𝜇̅𝑛𝐵(𝜂𝑛(𝑖)) = (
𝜋𝑛𝐵𝑋𝑛

𝜅1𝜎Ε𝑛𝐵
) 𝜂𝑛(𝑖)𝜃̃       (4) 

where 𝜃̃ =
𝜃

𝜎−1
> 1, 𝜇(𝑖) is the standardised unit cost that applies across all markets, 

𝜇̅𝑛𝐵(𝜂𝑛(𝑖)) is the standardised entry threshold that is only satisfied when it is lower than  𝜇(𝑖). 

Hence, if this entry threshold is satisfied, then a firm from Botswana will enter market n. 

Otherwise, the firm will be inactive in market n. Thus, firms will self-select into exporting and 

non-exporting groups depending on whether they satisfy this destination-specific productivity 

threshold for exporting62.  Firms that were initially not exporting will start exporting and those 

that were already exporters will increase the number of destinations they serve (extensive 

margin), which subsequently stimulate the export value (intensive margin). This model predicts 

that the productivity-enhancing effects of input complementarity will increase the firm export 

destination diversification and that the impact is stronger through the product complexity of 

the intermediate input, that is, via the differentiated intermediate inputs.                                                                                                           

                                                                                                                   

                                                           
61 However, the exports of such firms will be marginal as these firms will not be competitive in the 
foreign markets. 
62 There exists a value of the fixed cost shock 𝜇̅𝑛𝐵(𝜂𝑛(𝑖)) such that firm i with cost draw 𝜇(𝑖) makes zero 

profits by selling its core variety (Eaton et al., 2011). The more productive a firm is, the lower is its 𝜇(𝑖). 
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4.4.2. Econometric Model and Identification Strategy 

 

To this end, in order to identify the causal effect of importing on firm export destination 

diversification, we estimate a reduced form variant of the model in equation (3). In line with 

answering the first research question of this study, we specify our baseline empirical model as 

shown in equation (5) below. A similar version of the model has also been used by Bas and 

Strauss-Kahn (2014)63. 

#_𝑑𝑒𝑠𝑡𝑖𝑡 = 𝛽0 + 𝛽1𝑙𝑜𝑔(𝑣𝑎𝑟𝑖𝑒𝑡𝑦𝑖𝑡) + 𝛼𝑖 + 𝛼𝑡 + 𝜀𝑖𝑡        (5)                                                                                                                                                                                                                                                                                                                                                                                                               

                                                                                                                                                                                                                                                                                                                                                                                                                                     

The dependent variable,  #_𝑑𝑒𝑠𝑡𝑖𝑡 , is defined as either the total number of destinations per 

firm or the log of total number of destinations per product (export scope) as in accordance to 

the literature (Edwards et al., 2017). Likewise, the main variable of interest capturing the 

complementarity of imported inputs, 𝑙𝑜𝑔(𝑣𝑎𝑟𝑖𝑒𝑡𝑦𝑖𝑡) is defined as the log of the total number 

of product-source country pairs (Bas and Strauss-Kahn, 2014). We also identify other measures 

of the input complementarity to use in the estimations as identified in the literature such as total 

number of source countries and firm’s import value64 (Halpern et al., 2015). Halpern et al. 

(2015) argue that these two variables just like the number of product-source country pairs, are 

affected by the level of the fixed costs of importing, such that the higher they are the more 

productive the firms are. For example, they argue that higher initial import participation by a 

firm attributed to either low fixed costs or low tariffs suggest that the set of inputs affected by 

such is larger.  

According to recent theories of firm heterogeneity (Chaney, 2008; Helpman, 2008; Melitz, 

2008), fixed costs associated with each market opens up the possibility of an extensive margin 

adjustment and may explain the positive relationship between a country’s export or import 

variety and total income. If the fixed costs are high, import liberalization is expected to lower 

the productivity hurdle of accessing imports from the various source countries. This has been 

confirmed by Frensch (2010) who found evidence supporting stronger import margin effects 

of unilateral institutional trade liberalization for intermediate inputs.  

We also rely on firm fixed effects (𝛼𝑖) and time fixed effects (𝛼𝑡) to account for both observed 

and unobserved factors potentially correlated with firm imported intermediate inputs and 

                                                           
63 A similar version of the model has also been used by Bas and Strauss-Kahn (2014), with the exception 
that in their model the dependent variable is the log number of exported varieties. 
64 However, Halpern et al. (2015) used firm initial import value instead. 
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export destination diversification. According to Di Giovanni et al. (2014), decomposition of 

firm sales growth in each destination market should include firm-specific, sector-level and 

macroeconomic components. Equation (5) allows us to identify 𝛽1 using within-firm variation 

in usage of imported intermediate inputs after controlling for firm as well as time fixed effects. 

As discussed earlier, identifying the link between a firm’s use of imported intermediate inputs 

and its export destination diversification is plagued with the potential problem of endogeneity. 

If not addressed, this potential problem will make it hard to get unbiased estimates of the impact 

of imports on export destination diversification.  Endogeneity is primarily caused by the reverse 

causality between importing and exporting. A case in point is the Grossman-Helpman (1994) 

model of endogenous protection. This model points out that certain interest groups, for 

example, industries that rely heavily on the use of imported intermediate inputs, may be more 

powerful such that they can lobby against import barriers from their governments by giving 

out political contributions65. This suggests that the use of intermediate inputs may not be 

exogenous. 

We propose to address this potential concern through the instrumental variable approach. We 

rely on the European Union – South Africa TDCA agreement as an instrument to obtain 

exogenous variation for firms’ intermediate imports and as such instrument firm intermediate 

imports by input tariffs levied on the European Union products by South Africa. The European 

Union-South Africa TDCA agreement, which aims to promote bilateral trade between South 

Africa and the European Union, was negotiated and signed by the two parties, independent of 

the Botswana government. As long as the Government of Botswana was not involved in any 

way in the negotiation of this agreement, we can treat this agreement as an exogenous factor 

with respect to Botswana manufacturing firms’ importing decisions. We therefore argue that 

the EU-South Africa TDCA agreement has enabled the availability of intermediate inputs 

across all source countries. Finally, we argue that input tariffs are a good instrument for 

imported intermediate inputs because input tariffs are correlated with imported intermediate 

inputs but they are not linked to the conditional error (Yu and Li, 2014)66. Intuitively, by virtue 

                                                           
65 These models thus relate the endogeneity concern to the fact that firms with higher productivity 
levels and higher import levels always survive in the export markets. Consequently, we cannot simply 
look at the correlation between imports and export destination diversification and argue that access to 
imports will drive export diversification. 
66 We argue that when firms’ imported inputs are duty-free, as in the context of SACU member 
countries, the use of input tariffs as a source of exogenous variation may not be appropriate. However, 
for Botswana’s case the use of input tariffs as a source of exogenous variation is valid in the sense that 
the bulk of Botswana’s manufacturing firms source their imports from South Africa and the trade 
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of reducing the cost of foreign inputs, a tariff cut should raise both firm-level and aggregate 

productivity (Halpern et al., 2015).  

In this light, from the perspective of the input complementarity hypothesis, the link between 

firm imports and firm export destination diversification is identified using a Two-stage residual 

inclusion approach (Stuart et al., 2009; Terza et al., 2008). Attempting to correct for 

endogeneity via the application of the conventional linear instrumental variable (IV) estimator, 

that is, the Two-stage least squares estimator, will be prone to bias, attributable to the 

nonlinearity associated with the two-part model (Stuart et al., 2009; Terza et al., 2008). With a 

dependent variable as a count variable, the appropriate approach to deal with endogeneity in 

nonlinear models is the Two-stage residual inclusion approach (2SRI) (Terza et al., 2008. The 

2SRI estimator is a consistent nonlinear extension of the conventional IV method. In this 

approach, the endogenous variables are not replaced by first-stage predictors. Instead, first-

stage residuals are included as additional regressors (Terza et al., 2008). In this approach, the 

residuals play two roles. Firstly, they control for potential endogeneity due to importing 

behaviour and other latent confounders; Secondly, their inclusion affords a simple diagnostic 

tool to statistically test for endogeneity of the input complementarity measures (Stuart et al., 

2009). 

This estimation approach thus takes into account the endogeneity bias and the count nature of 

the dependent variable as shown below: 

𝑙𝑜𝑔(𝑣𝑎𝑟𝑖𝑒𝑡𝑦𝑖𝑡) = 𝛼0 + 𝛼1𝑍𝑖𝑡 + 𝛼𝑖 + 𝛼𝑡 + 𝜇𝑖𝑡                                                                          (6)     

     

#−𝑑𝑒𝑠𝑡𝑖𝑡 = 𝛽0 + 𝛽1𝑙𝑜𝑔(𝑣𝑎𝑟𝑖𝑒𝑡𝑦𝑖𝑡) + 𝛽2𝑙𝑝𝑢ℎ𝑎𝑡𝑖𝑡 + 𝛼𝑖 + 𝛼𝑡 + 𝜀𝑖𝑡                  (7) 

where 𝑍𝑖𝑡 is the instrumental variable,  𝑙𝑜𝑔(𝑡𝑎𝑟𝑖𝑓𝑓𝑖𝑡). As discussed earlier, 𝛼𝑖 and 𝛼𝑡 are firm 

fixed effects and time fixed effects, respectively included to account for both observed and 

unobserved factors potentially correlated with firm exporting and importing. 𝑙𝑝𝑢ℎ𝑎𝑡𝑖𝑡 captures 

the predicted residuals obtained from the first stage regression.  

To test for the technology transfer hypothesis, and thus account for the differential effects of 

input complementarity based on product complexity of the intermediate inputs, we deviate 

from the logic of Liu and Rosell (2013) as well as Abel et al. (2012). They identify the joint 

impact of two variables by including interaction terms. We however estimate separate 

                                                           
agreement signed by South Africa and the European Union provide the needed exogenous variation 
for Botswana firms’ intermediate imports. 
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regressions (for equations 6 and 7) for firms that use either differentiated intermediate inputs 

of homogenous intermediate inputs. This is because complexity variable cannot be included 

linearly in these regressions as it is constant over time.      

4.5. Results and Discussion 

4.5.1. Stylized Facts about Botswana’s Importers and Exporters 

4.5.1.1. Trends in Firms’ Export Destination Diversification and Importing Decisions 

 

Using a sample of firms that export manufactured goods, we identify the stylized facts that 

characterize firm exporting behaviour in terms of export destination diversification. The results 

are displayed in Table 28 below. Export destination diversification is defined in two ways – 

number of export destinations per firm as well as number of destinations per product per firm. 

The results as depicted in Table 28 show that just like in the existing empirical studies, trade 

concentration, in terms of export destinations, is a stylized fact in Botswana’s international 

trading landscape. Modest increment in terms of export destinations has been witnessed over 

time.  In 2003, on average the number of destinations per firm was 1.26 and it increased to a 

modest 1.45 in 2012. Export destination diversification in terms of average number of 

destinations per product was 1.10 in 2003 and it increased to a mere 1.14 in 2012. Although 

this suggests that on average firms do not export to many destinations, overall, a slight rise is 

witnessed. More importantly, these results are in sync with the limited variation of destinations 

served across firms over time, as measured by standard deviation67. 

 

Table 28: Descriptive statistics from Botswana’s exports data 

 No. of  

destinations/firm 

No. of 

destinations/product  

 mean median sd mean median sd  

 2003 1.26 1 1.57 1.10 1 0.82 

2004 1.27 1 1.18 1.10 1 0.82 

2005 1.28 1 1.07 1.09 1 0.69 

2006 1.35 1 1.14 1.12 1 0.69 

2007 1.32 1 1.02 1.10 1 0.56 

2008 1.40 1 1.24 1.13 1 0.86 

2009 1.37 1 1.15 1.12 1 0.74 

2010 1.40 1 1.14 1.12 1 0.72 

2011 1.46 1 1.24 1.14 1 0.76 

2012 1.45 1 1.25 1.14 1 0.73 

Source: Author’s calculation based on customs data 

Note: sd refers to standard deviation 

                                                           
67 This limited variation across firms therefore suggest that our empirical analysis should explore 
variation within firms. 
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We complement the above trends by Figure 11 which displays the kernel distribution of the log 

of firm total number of destinations per firm. Figure 11 confirms that there is vast heterogeneity 

pertaining to the log average number of destinations per firm for the period under consideration. 

In particular, there is trade concentration evidenced by the fact that the majority of firms export 

on average to a few destinations while only a minority of the firms export to many destinations. 

These findings support the predictions of the theoretical models on firm heterogeneity such as 

the Melitz (2003) model as well as empirical evidence showing that only the largest and most 

productive firms will do exporting activity. Such trade concentration has also been cited in 

international literature such as in Bernard et al. (2007) in the US; Castellani et al. (2010) in 

Belgium and Muuls et al. (2009) in Italy68. Secondly, over time, no vast improvement in terms 

of average number of destinations per firm has been witnessed. A slight shift to the right for 

firms that export to few destinations as well as to those with many destinations is observed.  

 

Figure 11: Distribution of log of Average Number of Destinations per Firm (2004-2012) 

 
 

The period of analysis of this study spans 10 years from 2003 to 2012 and therefore coincides 

with the period associated with changes in tariffs applied by South Africa. It is thus imperative 

                                                           
68 Trade concentration in these studies was focussed more on aggregate export and import 
concentration, but not on the number destinations per firm per se. 
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to unpack how the input complementarity measures have changed over time. We next 

categorize our input complementarity variable into the three firm-level measures identified 

earlier on – number of product-source country pairs, number of source countries as well as firm 

import value. This is with a view to establishing if, over time, Botswana’s firms have witnessed 

increasing trends on these measures and whether the changing trends are coinciding with the 

period when South African tariffs were falling.  

 

Table 29 below shows the results for these three measures over time using a sample of firms 

that import intermediate inputs. The results show that over the period between 2003 and 2012, 

these measures have all reasonably increased. However, on average, the firm import value has 

increased substantially, relative to the others69. In 2003, the average total import value stood at 

P792 560, which saw a marked increase to P6 031 445 in 2012. The average number of product-

source country pairs per firm stood at 18.42 in 2003 and it increased to 23.98 in 2012. The 

average number of source countries per firm has generally also increased over time, registering 

1.22 in 2003 and increasing to 1.42 in 2012. More importantly, these results suggest increased 

variation across firms over time, as measured by standard deviation. The results correspond 

with the increased trade liberalization in South Africa that followed the implementation of the 

SA-EU Trade, Development and Cooperation Agreement (TDCA) in 2000. As indicated by 

(Edwards, 2005) the decline in average protection in South African manufacturing from 20% 

in 1994 to less than 10% in 2000 was largely attributed to the implementation of the EU-SA 

TDCA post 2000.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
69 Higher import value reflects either low costs of importing or low tariffs, suggesting that the set of 
inputs affected by such is higher (Halpern et al., 2015). 
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Table 29: Descriptive statistics from Botswana’s imports data 

 No. of product- 

country pair/firm 

No. of source 

countries/firm 

Import 

value/firm  

 mean median sd mean median sd  mean Median     sd 

2003 18.42 4 47.17 1.22 1 0.87 792559 21122 6132748 

2004 24.35 6 55.50 1.31 1 1.02 1422819 35198 19800000 

2005 24.72 6 53.22 1.34 1 1.07 1548992 46134 12100000 

2006 24.43 6 52.80 1.33 1 1.09 1574204 38669 11700000 

2007 24.64 6 53.40 1.36 1 1.08 2144054 51360 14300000 

2008 24.84 6 52.78 1.37 1 1.09 3164428 69009 32000000 

2009 23.89 6 50.97 1.37 1 1.11 2911193 68666 30500000 

2010 23.77 6 50.36 1.40 1 1.14 3516504 71566 50700000 

2011 24.39 7 52.07 1.41 1 1.17 4329907 69395 73400000 

2012 23.98 6 52.77 1.42 1 1.18 6031445 72299 165000000 

Source: Author’s calculation based on customs data   
  Note: sd refers to standard deviation. 

 

Whilst there has been a modest increase in export destination diversification (measured as 

number of destinations per firm and number of destinations per product per firm), as depicted 

earlier, it is not clear whether these trends are associated with the changes in tariffs applied by 

South Africa.  

 

Figure 12 below contrasts trends in average tariff on inputs per firm categorized into the EU 

preferential tariffs as well as the most favoured nation rates. It is evident from Figure 12 that 

while the Agreement on Trade, Development and Cooperation (TDCA) between the European 

Union and South Africa has allowed South Africa to reduce tariff barriers on imports from the 

EU, the MFN rates imposed by Botswana on imports directly imported from the EU has 

remained high as compared to the EU preferential rates. Hence, the earlier observed trends in 

export destination diversification and input complementarity measures do not correspond with 

changes in the MFN rates that remained flat, but they correspond with declining EU preference 

rates. 
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Figure 12: Average Input Tariffs per Firm (2003-2012) 

 
Note: This is the simple average of Tit where Tit is the firm level import weighted average MFN and EU preference 

tariff on intermediate inputs sourced by the firm, (∑kwiktTkt) where k is product, wikt is import share of intermediate 

input k by firm i in period t (that is, the weight). 

 

4.5.1.2. Firm Heterogeneity Across different trading status 

 

Next we unpack the existing heterogeneity further by distinguishing firms by trading status. 

This is because empirical evidence has established heterogeneity within firms which explains 

exporter premia evidenced amongst trading firms. In this section, we utilize a dataset that 

comprises of a sample of firms that export manufactured goods. This sample comprise of 

exporters that import intermediate inputs (two-way traders) as well as those that do not 

(exporters only).   

 

We construct the simple average of the firm by time observations over the period 2003 – 2012 

for the various firm trading characteristics. The trading characteristics are divided into 

destination count (defined as the number of destinations per firm), scope of exports (defined as 

number of destinations per product per firm) and export value.  

 

Table 30 below shows the trading characteristics of these two categories of firms, for the period 

between 2003 and 2012. It is clear from Table 30 that between 2003 and 2012 period, two-way 

traders outperformed “exporters only” firms in terms of all trading characteristics considered 

in this Table. Thus, on average over time, two-way traders export to more destinations (both at 
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destination count and export scope levels) and “fetch” high export values relative to “exporters 

only” firms.   

 

This firm heterogeneity is in line with what has been predicted in the heterogeneous models of 

international trade (Bas, 2012; Kasahara and Lapham, 2013; Muuls and Pisu, 2009)70. 

Although we have not yet empirically tested this, these findings suggest that accessing more 

import varieties enables two-way traders to export, on average, to more destinations. This could 

thus be a potential channel that could be explored further to establish if it can be used to 

stimulate export growth and thus export destination diversification in the country. 

 

Table 30: Trading Characteristics of Firms (2003-2012) 

 Mean 

Destination 

count 

Mean 

scope 

of 

exports 

Mean total 

exports 

(Pula) 

Exporters only 1.12 1.03 429  396 

Two-way traders 1.41 1.08 5 345 086 

Source: Author’s calculation from Botswana Transaction Trade Dataset. 

Note: Scope of exports refers to number of destinations per product per firm while variety of imports refers to 

number of product-source country pairs. 

Note: These figures are calculated as the annual average of each firm trading characteristic over the period 2003 

– 2012. 

 

 

4.5.2. Empirical Results 

4.5.2.1.  Descriptive analysis 

 

In order to analyse the causal impact of a firm’s input complementarity on its export destination 

diversification, we strictly focus on firms that export manufactured goods. This sample 

comprise of exporters that import intermediate inputs (two-way traders) as well as those that 

do not (exporters only)71.  The time period is between 2003 and 2012. Our empirical analysis 

starts off by undertaking a descriptive analysis that intends to investigate the import premia 

between the two categories of exporters – exporters sourcing their inputs from emerging 

                                                           
70 Literature has established that firms that both export and import (two-way traders) have relatively 
large productivity premiums compared to those that solely do exporting, attributable to the high degree 
of international globalization that two-way traders find themselves engaged in (Kasahara and Lapham, 
2013; Cadot et al., 2013). 
71 Hence, the dataset used in this section is strictly for exporters of manufactured goods and does not 
include non-exporting firms. 
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economies as well as those sourcing their inputs from advanced economies. Table 31 (columns 

1-3) reports the results from the regression: 

𝐿𝑛 𝑋𝑖𝑡 = 𝛼0 + 𝛽1𝐷𝑀𝑖𝑡 + 𝜆𝑖 + 𝜆𝑡 + 𝜀𝑖𝑡                                                              (10)  

where 𝑋𝑖𝑡 refers to the trading characteristic (export value, destination count and export scope) 

of firm i at year t, 𝐷𝑀𝑖𝑡 is an importer dummy coded 1 if the firm imports intermediate inputs, 

zero otherwise while 𝜆𝑖 and 𝜆𝑡 refer to firm fixed effects as well as year fixed effects, 

respectively72.  

Columns 4 - 6 of Table 31 presents results of equation (10) with the importer dummy 

decomposed into firms that source their intermediate inputs from either advanced countries or 

emerging countries, as determined by the World Bank classification of countries by income. 

As there are some firms that import from both the income groups in a year, we deal with this 

by assigning a firm to the most dominant source country category in terms of import share for 

that year. We split import source by income category as international literature shows that the 

link between a firm’s use of imported intermediate inputs and its export destination 

diversification varies by the source country (Turco and Maggioni, 2013; Bas and Strauss-Kahn, 

2014). 

The results presented in Table 31 corroborate evidence from international empirical literature. 

First, exporters that import intermediate inputs have higher export values (an astounding 

351%), export to more destinations per firm (122%) as well as to more destinations per product 

(99%) relative to exporters that do not import.  

The results also show that exporters sourcing their inputs from either emerging countries or 

advanced countries export on average to more destinations, thus “fetching” higher export 

values relative to non-importers. However, the premia are significantly higher for firms that 

source their inputs from advanced economies as compared to those that source them from 

emerging economies. The existence of such importer premia is in line with existing empirical 

literature on firm exporting and importing (Kasahara and Lapham, 2013). 

 

 

                                                           
72 The standard errors are clustered at the firm-level. 
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Table 31: Importer Premia (2003-2012) 

  (1) (2) (3) (4) (5) (6) 

VARIABLES 
Export 
value 

Destination 
Count 

Export 
Scope 

Export 
Value 

Destination 
Count 

Export 
Scope 

              

Importer 1.507*** 0.799*** 0.688***    

 (0.060) (0.020) (0.018)    

Importer Advanced 
Countries    2.469*** 0.989*** 0.763*** 

    (0.120) (0.045) (0.038) 
Importer Emerging 
Countries    1.400*** 0.778*** 0.680*** 

    (0.061) (0.020) (0.018) 

Constant 9.193*** 0.386*** 0.400*** 10.265*** 0.666*** 0.592*** 

 (0.094) (0.033) (0.029) (0.093) (0.035) (0.030) 

Firm control Yes Yes Yes Yes Yes Yes 

Year control Yes Yes Yes Yes Yes Yes 

Observations 19,322 19,322 19,322 19,322 19,322 19,322 

R-squared 0.032 0.047 0.046 0.038 0.049 0.046 

Robust standard errors in parentheses     

*** p<0.01, ** p<0.05, * p<0.1      

Note: Export scope is defined as the log of total number of destinations per product per firm. 

Note: The coefficients should be interpreted relative to non-importers. 

 

Can these differences in magnitude emanating from advanced as well as emerging source 

countries be attributed to the technology embedded in the intermediate inputs? These results 

therefore call for the need to account for product complexity when we analyse the productivity-

enhancing effects of the imported intermediate inputs on export destination diversification. 

4.5.2.2. Empirical analysis 

4.5.2.2.1. Baseline Results 

 

In this section, we use a dataset of exporters of manufactured goods. We present regression 

results for equations (5) – (7), focussing on the relationship between firm’s input 

complementarity (as measured by number of product-source country pairs per firm, number of 

source countries per firm and import value per firm) and its export destination diversification. 

In the baseline regressions, the export destination diversification measure is proxied by the 

number of destinations per firm.  Results displayed in Table 32 are the ones for equation (5) 

for both pooled (columns 1-3) and firm fixed-effects (4-9) Poisson regression. We identify the 

relationship between a firm’s use of imported intermediate inputs and its export destination 

diversification, after controlling for firm-specific as well as time-specific fixed effects. As per 
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theoretical predictions, the results from pooled poisson regressions (columns 1-3) show that 

there is a positive and significant relationship between input complementarity and export 

destination diversification. Specifically, a percentage increase in the number of imported 

intermediate varieties, source countries and import value increases the firm’s export destination 

diversification by a percentage of 0.09, 0.69 and 0.07, respectively.  

The above results are however likely to be biased as we did not account for unobserved time-

invariant firm heterogeneity. We address this by estimating a firm fixed effects Poisson 

regressions in columns 4 - 9. The same results of a positive and significant effect of input 

complementarity on export destination diversification are obtained when we control for firm 

and year fixed effects, although the coefficients are now smaller.  

When we take into account the fact that exporters may make their exporting decisions one year 

earlier and hence lag our input complementarity measures one period earlier, the coefficients 

still remain positive and significant at the 1 percent level. Thus, lagging the input 

complementarity measures does not alter their level of significance. Overall, these results are 

in line with the predictions of models of simultaneous importing and exporting that the 

productivity-enhancing effects of input complementarity enhance the firms’ export destination 

diversification73.      However, we note that in line with the arguments made by Wagner (2012), 

that much of the evidence of the relationship between importing and productivity suggests that 

more productive firms self-select into importing, our results may be limited in the sense that 

due to data limitations, we did not control for firm productivity and firm self-selection into 

importing. We have however, included firm fixed effects in this estimation to control for some 

of the unobserved time invariant effects that could bias the estimates.

                                                           
73 Using export scope as a proxy for export destination diversification yields relatively the same 
conclusions. The results are shown in Table ch4A in appendix ch4. 
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Table 32: Pooled Poisson and Fixed Effects Regression: The Relationship between Import Variables  and Number of destinations per firm 
(2003-2012) 
 

  (1) (2) (3)   (4) (5) (6) (7) (8) (9) 

 Pooled Poisson  Fixed effects Poisson 

VARIABLES 
Destination 

count 
Destinations 

count 
Destination 

count  
Destination 

count 
Destination 

count 
Destination 

count 
Destination 

count 
Destination 

count 
Destination 

count 

                      

ln(product_source)t 0.094***    0.078***      

 (0.012)    (0.011)      

ln(sourcecount)t  0.693***    0.229***     

  (0.038)    (0.034)     

ln(totalimports)t   0.067***    0.029***    

   (0.007)    (0.005)    

ln(product_source)t-1        0.001***   

        (0.000)   

ln(sourcecount)t-1         0.171***  

         (0.038)  

ln(totalimports)t-1          0.035*** 

          (0.008) 

Constant 0.042 -0.348*** -0.525***        

 (0.036) (0.033) (0.084)        

Year control     Yes Yes Yes Yes Yes Yes 

Firm control     Yes Yes Yes Yes Yes Yes 

Observations 16,035 16,035 16,035  14,157 14,157 14,157 8,709 8,709 8,709 

Number of trader_id         2,968 2,968 2,968 1,789 1,789 1,789 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
Notes: Input complementarity measure includes the following variables: import variety (number of product-source country combinations imported by a firm), number of 
source countries and total imports value. Each of these variables is recorded as natural log of (1 + input complementarity measure) as well as lag of (1 + input 
complementarity measure). 
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4.5.2.2.2. Robustness Checks using Instrumental Variables Estimation 

The fixed effects poisson regression results in the preceding section are as per theoretical 

predictions. We however extend our empirical analysis by establishing if the input 

complementarity measures are endogenous as per theoretical predictions by appealing to the 

use of an instrumental variables strategy. As the dependent variable is the number of 

destinations per firm (a count variable) our empirical strategy follows the control function 

approach of the Two-stage Residual Inclusion estimation (2SRI) as suggested from Terza et al. 

(2008). This approach is described in equations 6-7. Noteworthy is to mention that we do not 

include firm fixed effects in this approach. 

The estimates of the two stages of the 2SRI are presented separately in Tables 33 and 34. The 

first stage results of the relationship between the import variables and firm-level input tariffs, 

as defined in terms of the tariff preference margin (MFN rates less EU preferential tariffs), are 

displayed in Table 33 below. As per theoretical expectations of a positive and significant 

relationship between the input complementarity measures and the tariff preference margin, we 

found such a relationship in our results (columns 1-3).  The coefficients are positive and 

significant at the 1 percent level of significance for all the three measures of input 

complementarity.  These results therefore establish that the requirement that the instrument be 

highly correlated with the explanatory variable is satisfied.  

Table 33: First-stage Regression: The Relationship between the Import Variables  and the 

Tariff Preference Margin (2003-2012) 

 

  (1) (2) (3) 

 Baseline Model: Dependent variables 

VARIABLES 
Log product_source Log 

source 
count 

Log total 
imports country pairs 

    

ln(tariffdiff)t 0.080*** 0.027*** 0.377*** 
 (0.008) (0.003) (0.017) 

Constant 3.186*** 0.919*** 12.638*** 

 (0.014) (0.004) (0.028) 

Observations 14,737 14,737 14,737 

Robust standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   

Note: ln(tariffdiff)t refers to the tariff preference margin. 
Note: The two-stage regressions have been estimated using the control function approach. 
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The problem with endogeneity is that it biases the coefficients (Table 32). Hence, the 

instrumental variable regression is expected to give more appropriate results. The baseline 

second-stage results of the instrumental variable regression are presented in Table 34 (columns 

1-3).  The predicted residuals are included in this table to establish if endogeneity bias is a 

concern. The results show that the coefficients of the residuals on ln (product-source) and ln 

(source count) are significant. This confirms the endogeneity of the input complementarity 

measures, in particular, the ln (product-source country pair) as well as ln (source count). Hence, 

it is appropriate to instrument.  

We further observe that the coefficients on all the three import variables are positive and 

significant at the 1 percent level just like what we observed in the regression without 

instrumentation in Table 32. However, the coefficients of the instrumental variable regression 

in Table 34 are larger than those in the non-instrumental variable regression. Failure to account 

for the endogeneity of importing, thus biases the estimated coefficients on the import variable 

downwards.  

We thus found evidence confirming that complementarity of a firm’s use of imported 

intermediate inputs enhances its export destination diversification. As per theoretical 

predictions, the findings confirm the input complementarity hypothesis for Botswana’s firms 

and hence suggest that these firms stand to benefit from the productivity-enhancing effects of 

imported intermediate inputs which boost their export destination diversification prospects.  

Table 34: Second-stage Regression Estimates of the Relationship between the Import 

Variables and  Export Destination Diversification (2003-2012) 

  (1) (2) (3) 

 Baseline Poisson IV 

VARIABLES 
Destination 

count 
Destination 

count 
Destination 

 count 

        

ln(product_source)t 0.367***   

 (0.081)   

ln(sourcecount)t  1.146***  

  (0.191)  

ln(totalimports)t   0.073*** 

   (0.016) 

Residuals -0.274*** -0.472** -0.014 

 (0.080) (0.191) (0.015) 

Constant -0.853*** -0.779*** -0.618*** 

 (0.264) (0.181) (0.210) 

Observations 14,737 14,737 14,737 

Robust standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   



 
 

118 
 

 

We provided alternative robustness checks on the 2SRI using the Poisson IV regression 

estimates (a 2SLS approach for non-linear models) as proposed by Cameron and Trivedi 

(2009). In this model, we included firm fixed effects. The results of the estimates which include 

predicted residuals are shown in appendix ch4; Table ch4B and Table ch4C. The results 

indicate a weak correlation between the instrumental variable and import variables in the first 

stage, with the exception of total imports. Looking at the second stage, there is no significant 

association between import value and number of export destinations74. 

Hence, this result suggests that much of the effect is driven by cross-firm differences in the 

relationship between importing and number of export destinations. Firms that import more tend 

to export to more destinations and this relationship is robust to instrumentation. However, when 

looking within firms over time (results with firm fixed effects), we do not see a strong 

association between changes in the import status and export destinations in the instrumented 

regression. 

In line with answering the second research question of this study, we unpack our intermediate 

input product type by coding firms as to whether they primarily use differentiated or 

homogenous inputs. A firm is coded one if it uses a differentiated input or zero if it uses a 

homogenous input. This is with a view to establish if the complementarity effect works stronger 

through differentiated or homogenous products75.  

We ran separately regressions on a sample of firms that import differentiated intermediate 

inputs and those that import homogenous intermediate inputs76. The results are displayed in 

columns 1-3 of Table 35, where panel (a) is for a sample of firms that import differentiated 

intermediate inputs and panel (b) is for firms that import homogenous intermediate inputs. 

Unlike in the earlier analysis where we separated the first stage regression and second stage 

regression of the 2SRI, in this table we combine them together. These regressions do not 

include firm fixed effects, just like regressions in Tables 33 and 34. 

                                                           
74 These results suggest that the input complementarity measures are exogenous, as shown by the 
insignificant coefficients of the predicted residuals (lpuhat – lpuhat2), leading to the non-rejection of 
the null hypothesis of exogeneity (Cameron and Trivedi, 2009) 
75 Like previous authors such as Yu and Li (2014) and Yu et al. (2013) we use the conservative method 
of the Rauch classification as a measure of our product complexity. 
76 As there are some firms that import both differentiated and homogenous intermediate inputs, each 
firm was assigned the most dominant type of intermediate input in terms of import share. After that a 
dummy variable, called product complexity, was constructed where it was coded one if a firm imports 
differentiated intermediate inputs, zero if it imports homogenous intermediate inputs. 
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Comparing the results in both panels, in terms of magnitude and level of significance, we 

conclude that the coefficients in both regressions are significantly different from another. In 

particular, the coefficients in the regression for a sample of firms that use differentiated inputs 

are all significant at 1 percent level as compared to the ones in the sample of firms that use 

homogenous inputs whose significance levels range between 1 percent and 10 percent. The 

coefficients are also relatively larger in the regression for a sample of firms that use 

differentiated inputs as compared to the one whose firms use homogenous inputs. 

Hence, these results suggest that input complementarity is stronger through the differentiated 

intermediate inputs.  Our results are in line with those found by Yu et al. (2013), who 

established that differentiated products enhance the productivity-enhancing effects of imported 

intermediate inputs. However, they contradict the results of Yu and Li (2014). 

We however caution that since the advanced technology embodied in differentiated 

intermediate inputs is largely product-specific, it may not easily be absorbed by an average 

firm (Yu and Li, 2014). This may suggest that firms with high absorptive capacities will be the 

only ones able to realize improved productivity gains associated with export destination 

diversification.  Hence, pointing to the need to explore other potential channels of transmitting 

technology such as through FDI so as to boost the productivity-enhancing effects of imported 

intermediate inputs. Literature has found out that foreign-invested firms enjoy higher 

productivity levels largely attributable to either their ability to benefit from international 

technology spillovers or their financial soundness (Keller and Yeaple, 2009).
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Table 35: Two-stage Residual Inclusion Regression Estimates for Differentiated Inputs versus Homogenous 

Inputs (2003-2012) 

(a) DIFFERENTIATED INTERMEDIATE INPUTS 

  (1) (2) (3) 

VARIABLES 
Destination 

count 
Destination 

count 
Destination 

count 

Second-stage Results       

ln(product_source)t 0.458***   

 (0.106)   

ln(sourcecount)t  1.364***  

  (0.255)  

ln(totalimports)t   0.085*** 

   (0.018) 

Residuals -0.372*** -0.722*** -0.030* 

 (0.106) (0.254) (0.017) 

Constant -1.197*** -0.990*** -0.787*** 

 (0.351) (0.239) (0.240) 

Observations 12,283 12,283 12,283 

First-stage Results       

in(tariffdiff)t 0.069*** 0.023*** 0.353*** 

 (0.009) (0.004) (0.018) 

Observations 12,283 12,283 12,283 

    

(b) HOMOGENOUS INTERMEDIATE 
INPUTS    

  
Destination 

count 
Destination 

count 
Destination 

count 

Second-stage Results   

in(product_source)t 0.158*   

 (0.086)   

ln(sourcecount)t  0.704***  

  (0.219)  

ln(totalimports)t   0.038* 

   (0.021) 

Residuals -0.026 0.042 0.029 

 (0.088) (0.224) (0.022) 

Constant -0.077 -0.336 -0.103 

 (0.260) (0.214) (0.279) 

Observations 4,874 4,874 4,874 

First-stage Results       

in(tariffdiff)t 0.119*** 0.037*** 0.467*** 

 (0.014) (0.005) (0.034) 

Observations 4,874 4,874 4,874 

Robust standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1    
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4.6. Conclusion 

 

Access of affordable and high quality imported intermediate inputs is key to the realization of 

the firms’ export destination diversification which builds up to the subsequent aggregate export 

diversification at country level. This study has investigated the role of input complementarity 

on a firm’s export destination diversification in Botswana, taking into account product 

complexity of the imported intermediate inputs. Results confirm the input complementarity 

hypothesis for Botswana’s firms and therefore suggest that firms stand to benefit from using 

imported intermediate inputs as they generally enhance their export destination diversification 

prospects. In addition, the impact of input complementarity on a firm’s export destination 

diversification is stronger when the firm uses complex imported intermediate inputs. These 

results are robust to controlling for the endogeneity bias induced by imported intermediate 

inputs by instrumenting with the EU-South Africa TDCA agreement. The results are therefore 

broadly in sync with the predictions of the literature on importing-productivity-exporting nexus 

that imported intermediate inputs can serve as a channel that could indirectly foster firms’ 

productivity as well as their competitiveness. 

We however conclude that technological spillovers associated with imported complex 

intermediate inputs and which subsequently lead to firm productivity gains will be hampered 

if firms have limited absorptive capacities. This is because the advanced technology embodied 

in the complex intermediate inputs is largely product-specific and hence is not easily absorbed 

by an average firm. This is one key facet attributable to the productivity slowdown that has 

been associated with Botswana’s manufacturing firms. We therefore conclude that although 

the productivity-enhancing effects of imported intermediate inputs are confirmed in Botswana, 

imports are no panacea to providing productivity externalities to firms. 

This study has some policy implications. Industrial and trade policies within the SACU region 

should be harmonized, with a view to enhancing access of affordable and high quality 

intermediate inputs, particularly from South Africa77. This move will be favourable to 

Botswana’s manufacturing firms that aspire to export out of the SACU region. More 

importantly, if imported intermediate inputs boost firms’ export destination diversification 

through high productivity gains, it is a welcome development strategy for Botswana’s 

                                                           
77 Access of affordable raw materials is mostly cited as one of the bottlenecks to doing business by most 
African countries (Brenton et al., 2012). 
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manufacturing firms to import more from the rest of the world. However, to fully reap the 

benefits accruing from imported intermediate inputs, Botswana’s firms’ absorptive capacities 

should be boosted through formation of joint ventures between multinational corporations 

(MNCs) and small to medium-sized citizen-owned firms. 

Our study has limitations, which are important to highlight to stimulate future research. We 

suggest that, once all specific tariffs are converted into advalorem rates, there is need to 

investigate in-depth the factors that inform a firm’s decision to import complex intermediate 

inputs in favour of homogenous intermediate inputs in Botswana. Secondly, as the availability 

of FDI-invested data at the firm level improves, future research work be geared towards 

understanding the productivity-enhancing effects of FDI as an alternative channel of 

technology spillovers. 
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Chapter 5 

5. General Conclusion and Policy Implications 

5.1. Summary of findings 

 

This thesis has explored both the extensive and the intensive margins of international trade in 

Botswana by looking at the export value, productivity and imported intermediate inputs effects 

of firm export diversification. This has been addressed in three empirical studies. The first 

study (Chapter 2) has explored stylized facts of firm export diversification, both product 

diversification and destination diversification, coupled with investigating how the evolution of 

growth in value of firm exports is related to changes in firm export diversification 

characteristics. The second study (Chapter 3) has dealt with the productivity impact of 

destination export diversification while the last study (Chapter 4) has considered the 

productivity-enhancing effects of input complementarity on export destination diversification. 

This thesis is inspired by the Melitz (2003) and Chaney (2008) theoretical models which pin 

down reallocations on firm entry into export markets, number of products and destinations 

served by exporting firms as well as the export value “fetched” by the exporters to firm 

heterogeneity in productivity and the fixed costs of exporting. It thus contributes to the debate 

on the importing-productivity-exporting nexus in three ways. Firstly, in defining firm export 

diversification, it considers both product diversification and destination diversification to build 

a case to identify the types of exporters that contribute more to the export value, coupled with 

the non-linearities associated with the link between export value and firm export diversification 

characteristic. Secondly, by taking into account the existence of trade preferences and an 

empirical methodology that accounts for firm’s selection into the export markets and excess 

zeros emanating from the fact that not all firms export to all destinations in the world, the 

productive impact of firm export destination diversification is investigated. Lastly, attributed 

to the lack of a valid instrument that serves to exogenously increase the availability of imported 

intermediate inputs, a direct link of the productivity-enhancing effects of imported intermediate 

inputs to firm export destination diversification is currently sparsely researched. Exploring this 

link has enabled us to theoretically combine together the firm productivity-enhancing effects 

of input complementarity, technology transfer and firm export destination diversification. 
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Using export transactions dataset of all Botswana’s traders for the period 2003 to 2012, Chapter 

2 provides descriptive evidence of how diversified Botswana’s exports are as well as what is 

driving changes in the observed export diversification trends. Additionally, particular emphasis 

was placed in investigating the association between firm size as measured by export value and 

its export diversification characteristic, defined in terms of product-destination category. The 

results provide stylized facts about Botswana’s firm exporting behaviour which are in line with 

evidence from existing empirical literature and to theories of firm heterogeneity of international 

trade.  

Specifically, Botswana’s exporters have increasingly become diversified in terms of products 

and destinations, for the period 2003 to 2012. However, product diversification as measured 

by the average number of products per firm has increased more than destination diversification 

(average number of destinations per firm). In 2003, the average number of products per firm 

stood at 5.8 and had since increased to 9.2 products per firm in 2012. In contrast, in 2003, the 

average number of destinations per firm was 1.3 while it increased to a modest 1.5 in 2012. 

These results further show that while the average number of products (destinations) has 

changed over time, the median number of products (destinations) has remained the same. In 

comparison to other exporters elsewhere such as in Mali, Tanzania and Senegal (Cadot et al., 

2013), there is evidence that exporters in those countries are more diversified in terms of 

destinations. This points to the need to decompose Botswana’s export growth into the extensive 

and intensive margins of international trade, with a view to establishing what factors drive 

these.  

Combining information about the number of products and destinations, with a view to depict 

the significance of multi-product multi-destination exporters in generating higher export 

values, there is clear evidence that international trade is highly concentrated across firms. Over 

70 percent of Botswana’s exports are from the mining sector such as diamonds, copper nickel 

and gold while the United Kingdom has remained the leading export destination for Botswana, 

followed by South Africa. In specific terms, in 2003, 87.71 percent of Botswana’s exporting 

firms exported to a single destination and these exports accounted for 78 percent of the 

aggregate export value during that year. On the other hand, while multi-destination exporters 

accounted for about 12 percent of exporters in 2003, their exports accounted for 22 percent of 

the export value. This is a striking feature of the exporting behaviour registered in 2003, where 

single destination exporters accounted for the bulk of the export value. However, for 2012, the 

distribution of exporters and their export values reflected patterns found in empirical studies 
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done elsewhere such as in the US and Denmark (Bernard et al., 2007; Eriksson et al., 2009). 

Here, multi-product multi-destination exporters, although were few, contributed the bulk of the 

export value. These results may signal the potential of firm productivity differentials in 

influencing firm export diversification status.  

Generally, the descriptive evidence in this chapter highlights the existing trade concentration, 

especially in terms of destinations and dominance of diamonds, coupled with the potential 

importance of the multi-product multi-destination exporters in generating higher export values. 

The dominance of the single product single destination exporters in the country serves as a 

testament that entry into the export markets is an unpopular activity, as evidenced by the drop 

in the number of new exporting firms over time. While 712 new exporters entered the export 

markets in 2004, only 471 entered the export markets in 2012. 

Chapter 2 then turns to a more formal empirical analysis of the association between firm export 

diversification status and its export value. This is explored using a regression methodology that 

enables the categorization of the firm export diversification status into four entry modes, 

namely single product single destination (SPSD); single product multi-destination (SPMD); 

multi-product single destination (MPSD); and multi-product multi-destination (MPMD) 

exporters. The estimation results indicate that the export value is significantly and positively 

related to choosing all the three entry mode choices relative to single product single destination 

exporters. Furthermore, the estimated returns to exports are highest for the multi-product multi-

destination exporters, followed by single product multi-destination exporters and then lastly 

multi-product single destination exporters. These results are consistent for both between and 

within firms. 

Interestingly, plotting the predicted probabilities of the four entry choices confirms that the 

association between firm’s export value and its entry mode choice is a non-linear one. This 

finding cautions against basing the estimation results solely on coefficient interpretation 

(Wulff, 2015). The results show that there has not been much dynamism in changing export 

diversification in Botswana, with very few firms exporting to multi-destinations. Specifically, 

firms are entirely single product single destination exporters at low export values. They then 

expand the number of products to the destination but not the destinations of that product as 

they continue to grow. At higher level of export values, firms transition into exporting to multi-

destinations. Hence, these results highlight that to grow exports, firms need to break into new 

markets. However, the existing low concentration of exports in multi-destination exporters, 



 
 

126 
 

suggests a constraint relating to this particular type of diversification that undermines its 

potential to boost the country’s exports.  These results therefore underscore the importance of 

grouping exporters into their different export diversification categories in order to get more 

informed evidence of the dynamics of firm exporting behaviour.  

Given the potential of multi-product multi-destination exporters in boosting firm exports 

coupled with the existing trade concentration in terms of number of destinations per firm, it is 

imperative to investigate the characteristics of multi-product multi-destination exporters. 

Chapter 3 has dealt with providing insights into firm characteristics determining selection into 

export destinations. In more specific terms, it has investigated the link between firm 

productivity and its export destination diversification. The chapter thus investigates the factors 

that determine firm selection into export markets as well as the firm characteristics that 

influence export destination diversification. This study has been motivated by theoretical 

predictions in the productivity-exporting nexus that attempts to link firm productivity, trade 

preferences and export destination diversification. In doing so, it tests two hypotheses.  One 

being destination count is positively related to firm productivity and the other one being 

productivity differentials matter more for exporting out of the SACU region. 

Using firm-level data capturing export transactions as well as firm characteristics of 

manufacturing firms, the chapter provides evidence that the more productive firms are most 

likely to enter the export markets. Once firms have self-selected themselves into the export 

markets, only the most productive firms will be multi-destination exporters. These results 

suggest that firm productivity is important for the realization of firm export destination 

diversification. Related to other firm characteristics, the chapter provides evidence that foreign-

owned, large and older firms are those that are most likely to enter the export markets. Once 

self-selected into the export markets, only firm size and exporting experience matter for firm 

export destination diversification. Our results also confirm that there exists productivity 

premium associated with exporting out of the SACU region. However, for less competitive 

firms, exporting out of SACU region will compromise the firm’s destination diversification 

efforts. An additional channel influencing firm export destination diversification through 

productivity was identified to be exporting non-primary products that exclude beef and 

diamonds exports. 

Finally, chapter four has addressed the empirical question of the role of the productivity-

enhancing effects of input complementarity on firm export destination diversification. Inspired 
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by the input complementarity and technology transfer hypotheses, the chapter is premised on 

a theoretical framework that links together productivity-enhancing effects of imported 

intermediate inputs and firm export destination diversification (Melitz, 2003; Chaney, 2008). 

The SA-EU TDCA agreement presents an opportunity of the existence of a valid instrument 

that can be used to offer an exogenous variation in the availability of imported intermediate 

inputs. This is further substantiated by the fact that Botswana’s firms are heavily reliant on 

imports from South Africa. We address the empirical question of this chapter using the export 

and import transactions datasets, product complexity classification as well as tariff data used 

to compute firm-level input tariffs. This study relies on a sample of exporters of manufactured 

goods that imported intermediate inputs as well as those that did not import at all during 2003 

– 2012 period. 

In answering this empirical question, the chapter relies on the three measures that proxy for 

input complementarity as identified in the literature being, number of product-source country 

pairs, number of source countries and total import value. The results, which are robust to the 

use of the three measures of input complementarity, showed remarkably consistent finding 

confirming the productivity-enhancing effects of the input complementarity hypothesis on firm 

export destination diversification in Botswana. Specifically, a firm’s use of imported 

intermediate inputs stimulates its export destination diversification. The results indicate that 

Botswana’s manufacturing firms stand to benefit from imported intermediate inputs and 

suggest that trade policy should not discourage imports, particularly of intermediate inputs.  

In addition, the impact of input complementarity on a firm’s export destination diversification 

is stronger when the firm uses differentiated imported intermediate inputs. We however caution 

that since the advanced technology embodied in differentiated intermediate inputs is largely 

product-specific, it may not easily be absorbed by an average firm (Yu and Li, 2014). This may 

suggest that firms with high absorptive capacities will be the only ones able to realize improved 

productivity gains associated with export destination diversification. Therefore, despite that the 

productivity-enhancing effects of imported intermediate inputs are confirmed for Botswana, 

imports are no panacea to providing productivity externalities to firms in the country. 
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5.2. Implications of findings for policy 

 

This thesis contributes to the understanding of the debate on the importing-productivity-

exporting nexus in developing countries, particularly for developing countries that rely heavily 

on trade preferences. The period of analysis of the thesis, from 2003 – 2012, coincided with 

the implementation of the SA-EU TDCA agreement in 2000 earmarked towards tariff 

liberalization. Thus, growth in the margins of international trade (both intensive margin and 

extensive margin) attributed to firm productivity growth, was expected during this time period.  

However, the evidence presented in the thesis that of prevailing trade concentration, especially 

in terms of destinations, suggests a constraint to realizing this particular type of diversification. 

This can be addressed by amongst others, policies geared towards stimulating firm 

productivity. Secondly, the finding of the existence of the non-linear association between firm 

export diversification status (defined in terms of product-destination category) and export 

value, calls for the need for focussed industrial/trade policies that are tailor-made for the needs 

of each category of firm. This therefore calls for the government to refrain from implementing 

the conventional “one-size fits all” kinds of industrial/trade policies. Furthermore, the finding 

that multi-product multi-destination exporters has the potential to boost firm exports, including 

their high likelihood of being large exporters, suggests that focussed industrial/trade policies 

should endeavour to promote joint ventures between foreign-owned firms with small to 

medium –sized citizen firms. This is expected to stimulate firm productivity. 

Chapter three also has key policy implications. The findings that the more productive firms are 

most likely to enter the export markets and that there is a productivity premium associated with 

exporting out of the SACU region, suggest that policy should be geared towards enhancing the 

firms’ competitiveness in the export markets. This is more relevant given that exporting out of 

the SACU region will dampen the export destination diversification efforts of the less 

competitive firms. Because of trade preferences, majority of firms export to the neighbouring 

South Africa, which has a lower productivity threshold as compared to destinations out of the 

SACU region. This therefore calls for market access strategies that are geared towards 

addressing firms’ inefficiencies and their absorptive capacities. This is even more so given that 

chapter three proceeds to establish that only the most productive firms that export out of the 

SACU region will be the ones that are able to export to many destinations. 
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Lastly, evidence confirming the productivity-enhancing effects of the input complementarity 

hypothesis on export destination diversification suggests that industrial and trade policies 

within the SACU region should be harmonized. This step will encourage importing of 

affordable and high quality intermediate inputs, particularly from South Africa. This goes to 

show that South Africa remains an important trading partner for Botswana, both for imports 

and exports. More importantly, the non-tariff barriers aimed at discouraging imports should 

gradually be removed. However, effort also needs to be put in strengthening the absorptive 

capacities of the firms, so that they are able to benefit fully from the advanced technology 

embodied in imported intermediate inputs. 

5.3. Suggestions for future research 

 

This thesis suggests a number of research ideas to be considered for future research.  In chapter 

two, the empirical analysis was based on the relationship between a firm export diversification 

status (defined in terms of both products and destinations) and its export value. It would be 

useful in future to extend the research to the analysis of the link between firm export 

diversification status and its initial entry into the export market in order to understand firm 

entry dynamics and export diversification, with a view to establish if the link is also non-linear.  

With respect to the study on how firm productivity influences export destination 

diversification, the caveat of the study is a lack of a proper measure of firm productivity due to 

data limitations. It is therefore proposed that in the future, when data availability allows for the 

estimation of a firm total factor productivity, this kind of research be extended to cover such.  

Finally, given that effort still needs to be put in converting tariffs that are specific tariffs into 

advalorem rates, it is suggested that an in-depth study on the productivity-enhancing effects of 

input complementarity and technology transfer hypotheses be undertaken going forward. This 

will be with a view to fully appreciate what informs a firm’s decision to import complex 

(differentiated) versus homogeneous intermediate inputs. In addition, empirical literature has 

identified that foreign direct investment outperforms importing as a source of technology 

(Keller, 2004). It is thus proposed that in future, this study be extended to look at the 

productivity-enhancing effects of FDI on a firm’s export destination diversification. 
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Appendix ch2 

Table ch2A: Top HS-8 Products, Average 2003-2012 

 HS-8 Product Code Total (Pula) 

1 Non-industrial diamonds unworked or simply sawn, 790 000 000  

2 Nickel mattes 690 000 000  

3 Copper mattes 200 000 000  

4 Unwrought gold 140 000 000 

5 Helicopters of an unladen weight 94 000 000 

6 Non-industrial diamonds, not mounted or set, nes 86 000 000 

7 Unsorted diamonds 84 000 000 

8 Copper ores and concentrates 83 000 000 

9 Disodium carbonates 30 000 000 

10 Nickel ores and concentrates 29 000 000 

11 Industrial diamonds unworked or simply sawn 28 000 000 

12 Fresh or chilled boneless bovine meat 26 000 000 

13 Semi-manufactured gold 24 000 000 

14 Aeroplanes and other aircraft 24 000 000 

15 Industrial diamonds, not mounted or set, nes 20 000 000 

16 Frozen boneless bovine meat 18 000 000 

17 Breeches and shorts 16 000 000 

18 Jerseys, pullovers, slipovers, cardigans, twinsets, bed-jackets and 

jumpers 

16 000 000 

 

Table ch2B: Predicted Values at 5th Percentile 

Category Probability 95% Confidence Interval 

Pr (y=SPMD | x) 0.0029 (0.0019, 0.0039) 

Pr (y=MPSD | x) 0.2109 (0.1983, 0.2235) 

Pr (y=MPMD | x) 0.0099 (0.0082, 0.0116) 

Pr (y=SPSD | x) 0.7763 (0.7631, 0.7895) 

 

 

Table ch2C: Predicted Values at 95th Percentile 

Category Probability 95% Confidence Interval 

Pr (y=SPMD | x) 0.0443 (0.0341, 0.0546) 

Pr (y=MPSD | x) 0.3663 (0.3392, 0.3934) 

Pr (y=MPMD | x) 0.5389 (0.5092, 0.5687) 

Pr (y=SPSD | x) 0.0505 (0.0441, 0.0569) 

 

 

Table ch2D: Transition matrix for the category of exports to which a firm belongs 
 Product_Destination_Status 

Year (t) 

 

Product_Destination_Status 

Year (t-1) 

SPSD SPMD MPSD MPMD Total 

SPSD 45.16 1.54 41.95 11.36 100.00 

SPMD 16.18 16.18 14.71 52.94 100.00 

MPSD 22.13 0.76 62.10 15.01 100.00 

MPMD 8.81 4.45 22.58 64.16 100.00 

Total 24.27 2.28 45.56 27.90 100.00 
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Figure ch2A: Shares of Within and Between Components in Overall Theil Index 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0,99

0,991

0,992

0,993

0,994

0,995

0,996

0,997

0,998

0,999

1

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Sh
ar

e

Year

Within Between



 
 

143 
 

Appendix ch3 

A. MERGING PROCESS STEPS  

The identifier in the export transaction dataset is VAT number while in the other dataset it is 

the license number. Therefore, we could only merge the two datasets using firm name. The 

challenge is that firm names are written differently with some written as (Pty) Ltd while others 

are (PTY) Limited. So the first step we undertook was to generate a new identifier from the 

original firm names by extracting unwanted characters such as (Pty) Ltd, brackets, spaces, etc. 

This step was replicated in both datasets. We renamed the new identifier “idmap”. Below is an 

outline of the steps followed to merge the datasets: 

 When the two datasets were merged using idmap, 646 firm names were 

matched. 

 We then considered only firm names that didn’t merge, to ascertain if they are 

written differently in both datasets. After synchronizing the names, we repeated 

the first step and this round two of merging resulted in 665 firm names being 

merged. A concordance file was then developed using this subset of firm names 

as these are names that appear in both datasets. 

 The concordance file is mapped onto the original datasets to develop an 

exporter_map and a manufacturing_map. Since the using dataset is the one 

containing the concordance file, then _merge==2 is zero. 

 Finally, we extracted _merge==3 in the exporter_map and merged it into the 

manufacturing_map to have a complete dataset (including trade data and firm 

characteristics) of manufacturing firms which comprise of domestic 

manufacturers and exporting manufacturers. 

 Before this final merging is undertaken, the two datasets are collapsed into firm-

year observations. In the extracted exporter_map variables such as export scope, 

export variety, multi-destination dummy, etc are created before this dataset is 

merged into the manufacturing_map. 

 

B. CHALLENGES ENCOUNTERED DURING THE MERGING PROCESS 

1. Three cases of duplicates were identified in the firm characteristics dataset: 

Case 1: In a particular year, a firm with the same license number and same entries of 

the variables appeared twice. Since these were clear duplicates, the duplicates were 

dropped by idmap and license number. 

Case 2: This one involves a scenario whereby firm names are the same but license 

numbers are different with same entries of the variables. In this case duplicates were 

dropped by investment, employment and idmap. 

Case 3: This case involves a scenario whereby the firm names are the same but different 

license numbers and different entries on the same variable. In this case firm names with 

the same idmap were collapsed and duplicates were dropped based on the newly created 

identifier, idMAN. 

2. For the export transactions dataset, we only considered case 3. 

3. The firm age variable was created from the variable called “the first year the firm was 

established”, by defining firm age= (year – first year the firm was established) + 1. 
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Where missing observations in the firm age variable exist and a firm is allocated 

different years on when it was first established, then a mode was taken. 

 

C. MERGING RESULTS 

Table ch3A: Final Merged Dataset 

Result Number of observations 

Not merged       2471 

From master 1079 (_merge==1) 

From using 1392 (_merge==2) 

Merged 1578 (_merge==3) 

Note: Here the manufacturing_map dataset and exporter_map dataset were merged. The merged dataset 

is collapsed into firm-year observations. 

D. Representativeness of the Dataset 

Table ch3B: Coverage of the Dataset, Manufacturing: Number of Firms, Exporters and 

Export Value (2003-2012) 

     Export Value 

Year BURS dataset 

(billion) 

Our 

dataset 

(billion) 

Coverage 

(%)          

2003 2.82 1.56 53.32 

2004 3.72 2.32 62.37 

2005 5.50 2.14 38.91 

2006 6.58 5.03 76.44 

2007 10.2 6.91 67.75 

2008 11.3 4.70 41.59 

2009 9.14 3.82 41.79 

2010 11.7 3.76 32.14 

2011 13.1 4.65 35.50 

2012 13.1 12.0 91.60 

Total 87.16  54.14 

Source: Author’s elaboration from the merged dataset. 

Notes: 1) The years 2010 and 2011 were outliers in terms of overall export value, which was attributable to one 

firm whose total export value for these years exceeded the annual average export value. Therefore, we excluded 

this firm in the years in question when we generated the annual export value. 

2) In the export transactions dataset, the exporting manufacturing firms were identified via the ISIC revision 3, 

capturing divisions 15 up to 37. 
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Table ch3C: Potential Data Recording Issues (2003-2012) 

 (1) (2)  (3)  

Year Merged 

Manufacturing 

Exporters (BURS) 

Merged 

Manufacturing 

Exporters (our 

dataset) 

 Discrepancy  

2003 251 167  84  

2004 250 165  85  

2005 258 171  87  

2006 281 187  94  

2007 285 202  83  

2008 279 186  93  

2009 275 133  142  

2010 272 91  181  

2011 264 159  105  

2012 242 117  125  

Total 2657 1578  1079  

Source: Author’s elaboration from the merged dataset. 



 
 

146 
 

Table ch3D: Distribution of Firms Across markets and Entry and Exit Dynamics 

Country Destination Rank Total Exports Share (%) Exporters 
(average) 

Entry Exit Net Number of Exporters 

South Africa 1 27 400 000 000 61.26 438 299 166 133 

China 2 3 890 000 000 8.70 14 12 7 5 

Bangladesh 3 3 590 000 000 8.03 1 1 1 0 

Lesotho 4 1 310 000 000 2.93 6 6 1 5 

Namibia 5 1 230 000 000 2.75 55 21 13 8 

Belgium 6 938 000 000 2.10 3 3 0 3 

Germany 7 885 000 000 1.98 13 12 4 8 

Austria 8 858 000 000 1.92 3 5 0 5 

Democratic Republic of Congo 9 852 000 000 1.90 3 9 0 9 

India 10 663 000 000 1.48 18 13 8 5 

Angola 11 536 000 000 1.20 10 8 5 3 

France 12 395 000 000 0.88 8 8 2 6 

Malawi 13 336 000 000 0.75 15 17 8 9 

Czech Republic 14 266 000 000 0.59 1 1 1 0 

Denmark 15 215 000 000 0.48 2 3 3 0 

Andorra 16 205 000 000 0.46 14 15 15 0 

Kenya 17 197 000 000 0.44 5 4 4 0 

Mozambique 18 183 000 000 0.41 11 5 3 2 

Azerbaijan 19 112 000 000 0.25 1 1 1 0 

Norway 20 100 000 000 0.22 2 4 4 0 

Hong Kong 21 92 800 000 0.21 4 4 4 0 

Egypt 22 73 400 000 0.16 1 1 0 1 

Moldova 23 67 500 000 0.15 1 1 1 0 

Antarctica 24 62 100 000 0.14 1 1 1 0 

Iran 25 51 100 000 0.11 1 2 2 0 

Gambia 26 30 500 000 0.07 1 2 2 0 

Canada 27 26 400 000 0.06 8 5 5 0 

Zimbabwe 28 24 800 000 0.06 37 28 16 12 
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Country Destination Rank Total Exports Share (%) Exporters 
(average) 

Entry Exit Net Number of Exporters 

Australia 29 23 300 000 0.05 5 5 5 0 

New Zealand 30 21 200 000 0.05 1 2 2 0 

Korea 31 18 800 000 0.04 2 2 2 0 

Saudi Arabia 32 13 000 000 0.03 1 1 0 1 

United Kingdom 33 11 800 000 0.03 3 2 2 0 

Italy 34 11 100 200 0.02 2 2 0 2 

Zambia 35 9 175 181 0.02 15 13 4 9 

Republic of Yemen 36 4 864 188 0.01 1 1 1 0 

Finland 37 4 382 047 0.01 2 2 2 0 

Madagascar 38 4 372 908 0.01 1 1 1 0 

Mauritius 39 3 577 768 0.01 2 3 3 0 

United States of America 40 3 422 058 0.01 6 5 5 0 

Ghana 41 3 147 654 0.01 4 6 6 0 

Mongolia 42 2 835 960 0.01 1 1 1 0 

Bosnia and Herzegovina 43 2 083 046 0.00 2 2 2 0 

Netherlands 44 813 726 0.00 3 2 2 0 

Gabon 45 721 842 0.00 1 1 1 0 

Peru 46 609 021 0.00 1 1 1 0 

Tanzania 47 381 200 0.00 3 3 3 0 

Oman 48 248 300 0.00 1 2 2 0 

Antigua and Barbuda 49 159 952 0.00 1 1 1 0 

Israel 50 132 337 0.00 1 2 2 0 

Nigeria 51 97 895 0.00 2 2 2 0 

Malaysia 52 49 127 0.00 1 1 1 0 

Mali 53 17 987 0.00 1 1 1 0 

Uganda 54 9585 0.00 1 1 1 0 

Senegal 55 8683 0.00 1 1 1 0 

Thailand 56 5604 0.00 1 1 1 0 

Total  44 729 916 269 100.00     
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Table ch3E: Exporter Premia (2007 – 2012) 

  (1) (2) (3) (4) (5) 

VARIABLES Investment Turnover Employment Age Turnover/Worker 

            

Exporter 0.975*** 1.034*** 0.660*** 0.210*** 0.367*** 

 (0.077) (0.089) (0.052) (0.051) (0.071) 

Industry fixed effects Yes Yes Yes Yes Yes 

Ownership fixed 

effects Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes 

Constant 14.108*** 15.208*** 3.345*** 2.265*** 11.810*** 

 (0.221) (0.251) (0.150) (0.140) (0.200) 

Observations 1,640 1,563 1,641 1,497 1,558 

R-squared 0.183 0.181 0.139 0.031 0.093 

Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1     

Note: 1) Values are given in natural logarithms. 

2) Robust standard errors clustered at the firm level. 

3) Data pooled over the period 2007 – 2012. 

Source: Author’s calculation using the merged dataset. 

 

Table ch3F: Over-dispersion test 

ystar Coefficient Standard 

error 

t P>|t| 95% confidence interval 

muhat 0.2444241 0.0542711 4.50 0.000 0.1378866 0.3509615 
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Appendix ch4 

Table ch4A: Pooled OLS and Fixed Effects Regression: The Relationship between Import Variables and Number of destinations per 

product per firm (2003-2012) 

 

  (1) (2) (3)   (4) (5) (6) (7) (8) (9) 

 Pooled OLS  Fixed effects OLS 

VARIABLES 
Scope 

exports/firm 
Scope 

exports/firm 
Scope 

exports/firm  
Scope 

exports/firm 
Scope 

exports/firm 
Scope 

exports/firm 
Scope 

exports/firm 
Scope 

exports/firm 
Scope 

exports/firm 

                      

ln(product_source)t 0.002***    0.003**      

 (0.001)    (0.001)      

ln(sourcecount)t  0.080***    0.015***     

  (0.004)    (0.006)     

ln(totalimports)t   0.004***    0.001    

   (0.000)    (0.001)    

ln(product_source)t-1        0.000   

        (0.000)   

ln(sourcecount)t-1         0.014**  

         (0.007)  

ln(totalimports)t-1          0.003** 

          (0.001) 

Constant 0.713*** 0.646*** 0.665***  0.703*** 0.698*** 0.697*** 0.723*** 0.712*** 0.683*** 

 (0.003) (0.004) (0.006)  (0.005) (0.006) (0.011) (0.004) (0.008) (0.017) 

Year control     Yes Yes Yes Yes Yes Yes 

Firm control     Yes Yes Yes Yes Yes Yes 

Observations 16,035 16,035 16,035  16,035 16,035 16,035 9,567 9,567 9,567 

R-squared 0.001 0.065 0.009  0.006 0.007 0.006 0.004 0.005 0.005 

Number of trader_id         4,846 4,846 4,846 2,647 2,647 2,647 

Robust standard errors in parentheses         

*** p<0.01, ** p<0.05, * p<0.1          
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Table ch4B: First-stage Fixed Effects Regression: Relationship between Import Variables 

and Tariff Preference Margin (2003-2012) 

  (1) (2) (3) 

 Baseline Model 

VARIABLES 
Log product-

source  
Log source 

count 
Log total 
imports 

        

ln(tariffdiff)t -0.000 0.003 0.063*** 

 (0.009) (0.004) (0.017) 

Constant 3.268*** 0.921*** 12.578*** 

 (0.020) (0.008) (0.040) 

Firm control Yes Yes Yes 

Year control Yes Yes Yes 

Observations 14,737 14,737 14,737 

R-squared 0.008 0.012 0.065 

Number of trader_id 4,413 4,413 4,413 

Robust standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1 
Note: Tables ch4B and ch4C are estimated using the Poisson IV regression (a 
2SLS  approach for non-linear models proposed by Cameron and Trivedi (2009). 

   

   

 

Table ch4C: Fixed Effects IV-Poisson Second-stage Regression Estimates on Relationship 

between Import Variables and Export Destination Diversification (2003-2012) 

  (1) (2) (3) 

 Baseline Poisson IV 

VARIABLES 
Destination 

count 
Destination 

count 
Destination 

count 

        

ln(product_source)t  -4.827   

 (24.389)   

lpuhat 4.915   

 (24.390)   

ln(sourcecount)t  0.474  

  (2.462)  

lpuhat1  -0.240  

  (2.457)  

ln(totalimports)t   0.028 

   (0.118) 

lpuhat2   0.008 

   (0.118) 

Firm control Yes Yes Yes 

Year control Yes Yes Yes 

Observations 13,063 13,063 13,063 

Number of trader_id 2,739 2,739 2,739 

Robust standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   

 

 




