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Abstract 

The literature that addresses the role of institutions in bilateral trade is extensive.  However, 

research that link institutional quality to specific products and their different levels of value 

addition is lacking.  In this study, we look into institutional quality, based on three indicators 

from the World Bank, and its indicator-specific effects on bilateral coconut trade.  In 

particular, we study coconut products with varying degrees of value-addition. We utilize 

structural gravity models to measure how institutions affect the trade performance of the top 

26 coconut producing countries to the top 15 importing economies over the years 1996-2016.  

Our results show that increased voice and accountability reduce bilateral trade of both high-

value and low-value coconut products while government effectiveness increases trade flows 

of high value products.  Better control of corruption decreases trade of coconut oil. 

Furthermore, similarities in the voice and accountability and government effectiveness 

indicators between trading partners decrease trade of coconut products on an aggregate level.  

We conclude that each indicator has different effects on each of the product categories.  We 

end by giving recommendations for policymakers that will help to improve the coconut export 

performance in their respective countries. 
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1. Introduction 

In the last few decades, agricultural value chains have become more and more internationally 

integrated due to advancements in technology, reduction in transportation costs, and market 

liberalization (Degain & Maurer, 2015). These global trends have altered the agricultural 

industry and increased trade in many countries over the past few decades.  This process is 

supported by a wide range of outward-looking policies, such as a reduction in tariffs, market-

determined exchange rate regimes, and more generally, measures to deregulate and facilitate 

international trade. Together, this has generated opportunities for export sectors, especially in 

developing and emerging economies (Gulati et al., 2007). In particular, the production and 

trade of non-traditional and high-value export commodities have increased (Gulati et al., 2007; 

Unctad, 2008;  Maertens et al., 2009).     

The trade literature has only recently begun to focus on the role of domestic governance and 

institutional influences in the development of high-value agricultural supply chains. Studies 

by Bojnec and Fertő (2009) and Mendonça et al. (2014) suggest that good governance leads to 

an increase in agricultural trade as a result of lower transaction costs and thus facilitates 

access to high-value agricultural markets. In other words, functioning institutions foster the 

transformation of countries that traditionally have traded low-value primary products into 

exporters of high-value food products. Given that poorer countries often depend heavily on 

agriculture, improving market access to such high-value chains can be of great relevance for 

their development paths. Therefore, a better understanding of the role of institutions in 

international trade is of high policy relevance in many regions of the world, especially since 

developing countries often lack such competent governance structures. This study looks 

closely into the effects of different institutional settings on the export performance of coconut 

products with different levels of value addition.   

Coconut is an interesting commodity to study for a number of reasons.  For many coconut-

producing countries, particularly small Pacific Island countries, the production and trade of 
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this commodity support the livelihoods of large parts of the rural population.  International 

coconut trade used to be driven by demand for coconut oil (Prades et al., 2016), but this has 

changed in recent decades.  Coconuts are increasingly being transformed into high-value 

products that require more complex processing throughout export-oriented value chains. This 

move to high value-added products is in part driven by marketing strategies that brand 

coconut products as healthy alternatives for hydration and cooking.  The aim of this study is 

to improve our understanding of how institutions influence the extent to which coconut 

producing countries benefit from emerging opportunities on world coconut markets.  There is 

a growing literature on the role of institutions in international trade; however, no study 

focuses on individual high-value commodities and the effects of specific institutional 

variables.  We differentiate between categories of coconut products, characterized by more or 

less value addition, and how they are affected by different dimensions of institutions.  This 

allows us to take into account product-specific heterogeneities when evaluating the effect of 

each institutional indicator on exports.  Since most coconuts are grown by poor farmers who 

have few resources (Naresh et al., 2013), and institutional quality tends to be traditionally 

lower in coconut producing countries than the predominant importing economies, it is crucial 

to look at the role of institutions in the different channels that affect coconut production and 

trade. 

In our empirical analysis, we study the influence of institutions on the export performance of 

coconut products from the top 26 producing countries
1
 to the top 15 coconut importing 

regions. We utilize three out of six governance indicators (voice and accountability, 

government effectiveness, and control of corruption) developed by Kauffmann et al. (1999) as 

measures of domestic institutions and apply them in a structural gravity model framework.  

We look at individual indicators since we expect that each indicator will affect trade in a 

specific manner.  For instance, corruption could impede trade due to the reduction of domestic 

                                                           
1
 These 26 countries make up almost the entire global trade at 95% of the total world trade. 



3 
 

investments (Mauro, 1995), while voice and accountability could lower trade due to the 

increased bargaining power of workers (Berden et al., 2014).  We address two specific 

questions: what kinds of institutions are relevant for trade in coconut products with different 

levels of value addition?  Does institutional similarity influence bilateral trade of coconut 

products due to familiarization of procedures involved during trade? These questions are 

important to address in order to inform policy makers in coconut producing countries on how 

to improve export performance. 

There are two main innovations to our approach.  First, we look at a complexity of 

disaggregated products based on one specific commodity to explore how institutions affect 

not only trade but also the composition of value-added trade.  Second, we consider the 

possibility that different types of institutions and institutional similarities, in general, could 

affect trade and its composition.   

The structure of this paper is as follows.  Section two reviews past literature on the linkages 

between institutions in international trade.  Section three presents the theoretical framework 

that guides our research.  Section four details the data collection method and the estimation 

strategy that we use in this study.  Section five presents our results followed by a discussion 

and policy recommendations.  Finally, section six concludes. 

2. Literature review 

This section gives an overview of existing literature on the linkages between institutional 

quality and international trade.  Table 1 summarizes the main findings of selected studies on 

the subject. 

Table 1: Summary of findings on institutional quality and international trade 

References  Scope Effect Findings 

Anderson & Marcouiller 

(1999) 

Contract enforcement Positive Competent institutions can 

increase trade with contract 

enforcement by legal 

systems. 
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De Groot et al. (2004) Aggregate of six 

indicators 

Positive High institutional quality 

decreases transaction costs 

thus positively influences 

trade flows. 

 

Meon & Sekkat (2008) Aggregate of six 

indicators 

Positive Good governance 

indicators increase exports 

of manufactured goods, but 

not in non-manufactured 

products. 

 

Bojnec & Fertő (2009) Importer-exporter-

similarity of aggregate 

of six indicators  

Positive Similarities in institutional 

quality increase agricultural 

trade due to lower 

transaction costs. 

 

Francois & Manchin (2013) Aggregate of six 

indicators  

Positive Domestic institutions can 

boost exports due to 

increased international 

market access. 

 

Mendonça et al. (2014) Importer-exporter-

similarity of aggregate 

of six indicators 

Negative Differences in institutional 

environments between 

trading partners decreases 

trade flows due to increased 

transaction costs 

 

Martínez-Zarzoso & 

Márquez-Ramos (2018) 

Political stability, rule 

of law, and control of 

corruption 

Positive Increased scores in political 

stability, rule of law, and 

control of corruption in 

exporting countries 

increase trade. 

 

These studies all confirm that governance and institutions contribute to explaining trade flows.  

First, the effect of bad institutions can be seen as a tariff which increases the cost of business 

(Daude & Stein, 2007).  Second, a bad institutional environment raises uncertainty during 

contract enforcement (de Groot et al., 2004). Anderson and Marcouiller (1999) find that a 

strong legal system that can enforce contracts increases trade.  The same authors (2002) also 

argue that inadequate contract enforcement can be seen as a form of insecurity which 

introduces hidden transaction costs in international exchange.  With good institutions in place, 

nations have jurisdiction not only to enforce contracts but also implement trade agreements 

(Rodrik, 2000).   In addition to lowering transaction costs, competent institutions are able to 

facilitate long-term contracts and agreements at differing stages along the value chain; this 
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allows for increased exports in products with more complex processing (Martincus & Gallo, 

2009).   

De Groot et al. (2004) confirm that increased institutional quality is able to decrease 

ambiguity regarding the contract enforcement and the governance of overall economics.  

Institutional similarity between two countries can familiarize stakeholders with the procedures 

involved during the process of exchange (de Groot et al., 2004).  Other authors confirm that 

international trade increases as a result of lower transaction costs when institutions are similar 

(Bojnec & Fertő, 2009).  For instance, two countries might score poorly on political freedom, 

but this may facilitate trade between them since two autocratic regimes might have similar 

standards and behavior during bilateral exchange (Bojnec & Ferto, 2015).  Furthermore, 

differences in institutional quality between two trading countries can reduce trade due to 

higher transaction costs between the two sides (Mendonça et al., 2014).   

Lio and Liu (2008) find that better governance can boost agricultural production (and thus 

export surpluses) for a given level of agricultural inputs, human capital, and climate 

conditions. According to Mendonça et al. (2014), the production, processing, and 

commercialization of the agricultural sector can benefit when there are improvements in 

“transportation, logistics, information, communication, and biotechnology” (p. 167).    

Improved productivity can also decrease production costs, and make the final product more 

competitive in the export market (Berkowitz et al., 2006).  Martincus and Gallo (2009) 

highlight the importance of an economy’s technology as it can determine both production and 

transaction costs. Agricultural efficiency in developing countries can be enhanced when the 

government has strengthened respect for the institutional framework (Lio & Hu, 2009; Lio & 

Liu, 2008). Fulginiti et al. (2004) find that in the years that countries are rated “free” as 

opposed to “not free” in the Freedom House index, agricultural productivity is estimated to be 

39 percent higher.  Research by Nomman Ahmed et al. (2010) suggests that corruption 
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negatively affects productivity levels especially when institutions are weak and when 

transparency is lacking. 

Many studies have shown that institutional quality is positively associated with trade on an 

aggregate level (Álvarez et al., 2018; Anderson & Marcouiller, 2002; Francois & Manchin, 

2013).  Studies using different institutional indicators show positive influences for the 

economy.  Meon and Sekkat (2008) find that governance indicators are positively associated 

with exports of manufactured goods. Yu (2010) finds that democratization can lead to a three 

to four percent growth in bilateral trade.  Abe and Wilson (2008) find that trade in the Asia 

and Pacific region increases with reductions in corruption and increased transparency.  

Research by Duc et al. (2008) shows that countries with higher levels of corruption trade less 

with each other.  Francois and Manchin (2013) imply that institutional quality in both the 

exporting and importing country matter in trade.  Martincus and Gallo (2009) find with 

increased institutional quality, countries have a comparative advantage at trading in sectors 

that produce more institutional-intensive goods.  In a recent study, Álvarez et al. (2018) 

reconfirm that increased institutional quality fosters trade and that countries trade more easily 

due to better institutions. 

Some authors suggest that institutions may not affect export performance equally across 

sectors.  For example, corruption may smooth the export process in sectors such as oil and gas 

(Meon & Sekkat, 2008).  Institutions seem to influence manufactured goods and non-

manufactured goods differently, as Meon and Sekkat (2008) find no significant relationship 

between non-manufactured products and governance indicators.  Martincus and Gallo (2009) 

find that better institutional quality leads to increased export of goods with production 

processes that are of higher complexity. Furthermore, not every aspect of governance is 

conducive to trade.  For example, Berden et al., (2014) find that an rise in pluralism decreases 

trade flows due to the increase bargaining power of workers.    
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The studies to date have generated many interesting insights, but they have not specifically 

addressed the different dimensions of institutions and their effect on the composition of value-

added trade within a specific agricultural product group.  We intend to fill this gap by 

analyzing the relationship between various aspects of institutional quality and the trade of 

different coconut products with differing levels of value addition.   

3. Theoretical Framework 

3.1 Theoretical concepts 

North (1991, p. 97) defines institutions as “the humanly devised constraints that structure 

political, economic and social interactions”.  We are interested in what North (1991) calls the 

“formal rules” of institutions, which are constitutions, laws, and property rights. These formal 

rules affect the transaction costs that arise during the production of goods and economic 

exchanges across international borders. In this study, we associate domestic institutions to the 

different processes and actors involved from the production to the export of coconut products.  

Transaction costs affect this supply chain via the transaction effect and the production effect 

(Belloc, 2006; Berkowitz et al., 2006; Iwanow & Kirkpatrick, 2009).  

While definitions such as North’s are widely accepted, measuring institutional quality is a 

difficult undertaking. We utilize the World Bank’s good governance indicators as measures of 

institutions.  We follow previous studies by categorizing the six indicators into three 

dimensions (Berden et al., 2014; Lio & Hu, 2009; Lio & Liu, 2008; Méon & Weill, 2005).  

Each dimension includes two indicators that measure the same aspects of governance.  As 

outlined in the Methodology section below, we use one indicator from each of the three 

dimensions as our institutional variables. Figure 1 and our empirical analysis draw on these 

World Bank indicators.     
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Figure 1: Conceptual framework, author’s own illustration 

We assess the production and processing aspects of the coconut supply chain through the lens 

of the production effect.  As coconut products go through value addition, the factors and 

processes of production involve more steps and higher production costs, as suggested by 

Berkowitz et al. (2006).  In order to produce an export product, the processing stage needs to 

ensure quality standards, such as product consistency, packaging, and safety.  For example, 

packaging of coconut water exported to the European Union (EU) must preserve the color and 

taste of the original product. Furthermore, the product must be free from bacteria and other 

contamination (CBI Ministry of Affairs, 2017).  Countries with lower institution quality may 

not be able to fulfill these requirements and end up exporting only primary and raw 

commodities (Martincus & Gallo, 2009).  These countries could also fail to innovate in the 

 

 

 

     

  

Primary 
Production

Processing Marketing/Export

Domestic Institutional Quality and Exporter-Importer Similarities 

Voice and accountability  Government effectiveness  Control of corruption 

Supply 

Chain 

Actors 

Farmers 

Laborers 

Government support 

 

Processors 

Workers 

NGOs 

Private companies 

Government support 

 

Retailers 

Traders 

Exporters 

Productivity 

Farm management 

Adoption of intercropping 

methods  

Utilization of hybrid seed 

varieties 

Value Addition 

Technology 

Product consistency 

Quality standard 

Food safety 

Trade 

Contract enforcement 

Infrastructure 

Information and communications 

Logistics performance 

Time of delivery 

Production Effect Transaction Effect 

Export Performance 



9 
 

production of niche items due to the lack of complementary services and technology to 

develop them (Martincus & Gallo, 2009).  

The production effect influences the production stage of raw coconut materials.  It is 

estimated that around 85 percent of smallholders across the world still practice traditional 

nursery methods (Johnson & Bourdeix, 2014).  Furthermore, many coconut palms are 

becoming senile in producing countries (FAO, 2013).  Smallholder farmers need institutional 

support related to replanting strategies and access to seedling varieties to ensure productivity 

of the palms. 

Institutional quality affects international trade through the “transaction effect”, which involves 

the processes on the retail and export level.  International transaction costs can be referred to 

as any type of cost that is incurred during trade; they include transportation costs, costs to 

enter and enforce contracts, border efficiency, and delivery time (Nordas & Piermartini, 2004).  

The gap in legal and political systems increases the chance of cheating during bilateral 

exchange (Belloc, 2006).  When insecurities arise during the negotiation and enforcement 

stages of trade, they can act as a price premium on the traded good, resulting in less trade 

(Anderson & Marcouiller, 2002; den Butter & Mosch, 2003).  During the marketing and 

exporting stage of the supply chain, adequate infrastructure is crucial to determine the 

delivery time of the final items.   

3.2 Hypotheses 

Based on the theoretical framework discussed above, we first hypothesize that institutions 

affect high value-added coconut products and low value-added coconut products differently.  

This is due to quality expectations in importing regions of high-value coconut items and the 

complexity of producing, processing and packaging these products.  The production effect 

and transaction effect, as discussed, play a role in the level of technology, investment, 

cooperation, and infrastructure in exporting countries.  Transaction costs are also higher for 
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high-value products during this stage since more care is needed to ensure the final good is 

delivered with its original qualities.  We define each of the institutional indicators in table 2, 

and subsequently hypothesize their anticipated effects on bilateral trade given our conceptual 

framework.  

Table 2: World Bank’s good governance index and definitions 

Indicator Definition 

Voice and accountability Voice and accountability: the extent to which a country’s 

citizens are able to participate in the selection of their 

government, as well as freedom of expression, freedom of 

association, and a free media. 

   

Government effectiveness Government effectiveness: the quality of public services, the 

quality of the civil service and the degree of its independence 

from political pressures, the quality of policy formulation and 

implementation, and the credibility of the government’s 

commitment to such policies. 

 

Control of corruption Control of corruption, which is defined as the extent to which 

public power is exercised for private gain. 

Source: Kaufmann et al. (2009) 

The first indicator, “voice and accountability”, assesses a country’s procedure for selecting a 

government and keeping it in check (Berden et al., 2014).  We link this indicator to the 

production and processing stage in our conceptual framework. Berden et al. (2014) contend 

that voice and accountability is most related to pluralism.  Pluralism increases the voice and 

bargaining power of unskilled laborers, which could lead to a decrease in foreign investment 

(Berden et al., 2014). Li and Resnick (2003) suggest that pluralism could decrease the degree 

of cooperation in producing countries. Many actors are involved during the processing stage 

of the coconut supply chain.  More voice and power to workers and laborers could disrupt this 

process from running efficiently.  Following these authors, we hypothesize that increased 

voice and accountability negatively affects the international trade of high-value coconut 

products as the increase of bargaining power of workers undermines the level of cooperation 

needed in more complex processing and value-addition within the country. At the same time, 
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we expect that it has less influence on low-value products since the quality expectation and 

level of processing is less complex.   

The second indicator “government effectiveness” measures the government’s ability “to 

effectively formulate and implement sound policies” (Kaufmann et al., 2009, p. 6).  It is said 

to be the most applicable indicator when measuring the efficacy of institutions (Daude & 

Stein, 2007).  This indicator captures whether institutions are able to deliver complementary 

services during the production of coconuts and the enforcement of contracts during bilateral 

exchange.  In particular, they can determine the efficiency of the exporting procedure by 

reducing bureaucratic costs.  We expect increased government effectiveness to have a positive 

effect on all three stages of the supply chain. It facilitates complementary good and services 

needed to process coconut.  Furthermore, it can increase exports of all types of coconut 

products due to increased ability to enforce and monitor the stages of processing.  We 

hypothesize that this indicator will have a bigger effect on high-value products since it is more 

challenging to enforce contracts during trade of more complex products (Berkowitz et al., 

2006).   

The indicator “control of corruption” measures the extent to which the government respects 

its citizens and the rules of society (Kaufmann et al., 2009).  Lack of corruption means that 

courts within a country are able to exercise impartiality and handle cases without any biased 

influence in the court’s final decision (Berkowitz et al., 2006). This indicator further measures 

the extent to which public power is abused for personal gain (Kaufmann et al., 2009).  High 

levels of corruption hinder international trade by lowering productivity and especially the 

quality of customs services (Ben Ali & Mdhillat, 2015).  We expect that entry points for 

corruption occur as stages of processing coconuts become numerous and complex.  We expect 

that easing corruption leads to better performance in all coconut exports.  If a country is 

known to be corrupt, then importing countries are less certain that products will fulfil the 
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indicated quality and standards.  Similar to government effectiveness, we expect the effect to 

be larger for high-value than for low-value products. 

Lastly, we expect institutional similarities in all three indicators to be positively associated 

with bilateral trade.  Institutional similarity reduces the adjustment costs that arise from 

dissimilar procedures and insecurities during bilateral trade (Linders et al., 2005).  In addition, 

the nature of doing business in two countries could refer to ethical standards; if bribing 

officials is considered acceptable in two countries, then bribes might facilitate trade between 

both (Horsewood & Voicu, 2012; Ben Ali & Mdhillat, 2015).   

In summary, our specific hypotheses are: 

H1: Voice and accountability has a negative effect on bilateral trade flows of high-value 

coconut products as the increase of bargaining power of citizens undermine the level of 

cooperation needed in more complex processing and value-addition. However, this indicator 

has less or no effect on low-value products due to the simpler processes of production. 

H2: Government effectiveness increases bilateral trade flows of both lower- and higher-value 

products, but more so for the latter, as contract enforcement and monitoring increase in 

importance as a result of more multifaceted stages of processing. 

H3: The control of corruption increases bilateral trade flows of both product categories as it 

facilitates economic interactions and increases trust between exporting and importing 

countries. 

H4: Similarities in all three above indicators lead to increased trade between two countries 

due to familiar procedures in bureaucratic procedures involved during both the production 

and transaction process. 

4. Data and methodology 

4.1 Data 
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To estimate the determinants of bilateral trade flows in coconut products, we gathered trade 

data and proxies for trade costs from various sources for the years 1996-2016.  Reasons for 

using the specific data in our framework are explained in detail in section 4.2. We obtain 

bilateral coconut trade data from the United Nations Commodity Trade (UNComtrade) 

database, via the World Integrated Trading System (WITS).  We use data on import values by 

the 15 largest importers of coconut products from the top 26 coconut producing countries 

measured in US Dollars.  Import data is considered more reliable since governments have 

higher incentives to track imports for tax purposes (Francois & Manchin, 2013).  Table 3 

shows a list of the top coconut producing countries in 2016, expressed in metric tons, and 

their trade value in 1000 US Dollars. 

Table 3: Main coconut producing countries in 2016 with production quantity in tons and trade 

value in 1000 US dollars 

Country Production (MT) 
Export 

(in 1000$) 

Indonesia 17.722.429 1,287,991.00 

Philippines 13.825.080 1,861,631.00 

India 11,127,898 281,608.20 

Brazil 2,649,246 72,579.08 

Sri Lanka 2,520,095 353,524.00 

Vietnam 1,469,960 318,745.30 

Papua New Guinea 1,191,438 88,386.06 

Mexico 1,157,481 191,344.50 

Thailand 815,406 1,069,091.00 

Tanzania 555,836 2,359.12 

Myanmar 531,730 27,855.91 

Malaysia 504,773 473,522.60 

Kiribati 437,000 2,106.76 

Ghana 380,380 8,751.75 

Dominican Republic 374,474 19,920.63 

Solomon Islands 341,876 16,908.75 

Vanuatu 336,988 15,183.71 

China 316,579 732,289.60 

Nigeria 283,744 2,068.85 

Jamaica 255,411 8,454.77 

Mozambique 248,394 6,816.43 

Fiji 206,393 5,584.58 

Samoa 179,602 555.34 

Venezuela 157,391 1,172.44 
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Cote d'Ivoire 142,923 27,886.03 

Marshall Islands 253,06 1,719.99 

Source: FAOSTAT 

We consider three categories of coconut products as shown in table 4.  The first category 

includes high-value coconut products, which we assume are required to meet higher quality 

expectations of importing countries.  These products are likely to be edible items that must 

fulfil exacting quality and traceability standards. The “low-value” products in the second 

category do not need to meet such exacting criteria. Finally, coconut oil is in its own category 

due to its dominance in coconut exports.  In the year 2017/2018, the global export volume 

was around 1.7 million metric tons (USDA, 2018). 

Table 4: Coconut product categories
2
 

Categories Products included 

High-value products  Fresh and/or dried coconuts, coconut milk, activated carbon 

and coconut water 

Low-value products  Copra, coir, and oilcake 

Coconut Oil  All types of oil 

 

Traded items are only published on the UN Comtrade database up to six-digit Harmonized 

System (HS) codes.  Coconut milk, coconut water, and activated carbon from coconuts are all 

traded in eight-digit HS codes which are not documented in the database.  Because of this, we 

take up six-digit codes reported by UN Comtrade. 

As outlined above, we use the World Bank’s Good Governance Indicators from the years 

1996 to 2016 to measure institutional quality.  The World Bank published the indicators bi-

yearly from 1996 to 2002, and annually since then.  For the years 1997, 1999, and 2001, we 

use the values from the previous year.  The World Bank’s good governance index is one of 

the most recognized and referenced indicators in research.  It is based on hundreds of 

variables created by 33 international organizations (Kaufmann et al., 2009).  The six 

indicators are scaled from -2.5 to 2.5.  Higher values correspond to better governance, and 

                                                           
2
 See table A4 for detailed product HS codes and their average unit values 
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zero is the median score.  For the purpose of our study, we have selected one indicator from 

each of the three dimensions mentioned in our conceptual framework: voice and 

accountability, government effectiveness, and control of corruption.  Since the indicators are 

themselves correlated, each indicator could affect trade directly or indirectly by its influence 

on the other indicators (Lio & Liu, 2008).  

Despite their great advantage of comparability at the global scale, these indicators do have 

certain weaknesses.  Thomas (2010) asserts that the concepts of each indicator are not clearly 

defined.  Furthermore, the definitions are not based on any theory, nor are they consistent 

with the existing literature (Thomas, 2010).  Langbein and Knack (2010) contend that it is 

difficult to distinguish one indicator from another since each is represented by different 

concepts.  Nevertheless, the index includes a wide sample of countries including almost all 

countries of interest in this study.  Despite their shortcomings, these indicators are considered 

to be one of the best existing measurements to assess institutional quality (Kurtz & Schrank, 

2007).   

Table 6 gives an overview of the three indicators in percentile rank for some selected coconut 

exporting and importing regions in our study in 1996 and 2016.  We can observe that some 

exporting countries, such as China, rank high on good government effectiveness and low on 

voice and accountability.  By contrast, Brazil has improved its ranking in voice and 

accountability but fallen in government effectiveness and control of corruption.     

Table 5: Percentile Rank of Voice and Accountability, Government Effectiveness, and Control of 

Corruption for selected exporting countries 

Country VA GE CC  Year 

 Percentile Rank (1-100)  

Brazil 58 51 57 1996 

 62 48 38 2016 

China 12 43 48 1996 

 7 68 49 2016 

Indonesia 21 23 22 1996 

 50 53 43 2016 

Jamaica 66 60 62 1996 
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 70 69 52 2016 

Mozambique 41 50 41 1996 

 34 19 18 2016 

Sri Lanka 41 49 54 1996 

 43 45 48 2016 

Solomon Isl. 72 N/A 65 1996 

 63 15 44 2016 

Note: Countries are listed in alphabetic order 

Source: World Bank (2017) 

Authors have used different methods to represent these six indicators. Some use all six 

variables as separate measures (Álvarez et al., 2018; Lio & Hu, 2009; Martínez-Zarzoso & 

Márquez-Ramos, 2018; Méon & Weill, 2005). Other studies have constructed dummy 

variables based on whether the institutional measure is positive or negative (i.e. above or 

below the median for all countries), or by summing or averaging the scores of all six 

indicators into one overall measure (de Groot et al., 2005; Linders et al., 2005; de Groot et al., 

2004).  In order to analyze the effects of each indicator, we treat each indicator as a separate 

variable.  To better interpret the results of our main variables of interest, we have rescaled the 

three indicators of the exporting countries to 1-100.  To put things into perspective, for 

example, if Indonesia were to improve their score of government effectiveness from 65 points 

in 2016 by ten points, this increase would take them to the same level of effectiveness as 

China in 2016.  We constructed our institutional similarities variables by using the absolute 

values of the difference of each indicators as follows: |𝑊𝐺𝐼𝑖 − 𝑊𝐺𝐼𝑗| (Bojnec & Ferto, 2015), 

where WGI refers to each of the three institutional variables, i is the exporting country, and j 

is the importing country.  

We obtain coconut production data from FAOSTAT.  The remaining gravity model variables, 

which include distance between the importing and exporting countries, gross domestic 

products (GDPs), indicators for common language, common religion, contiguity, and regional 

agreement come from the Centre d’Etudes Prospectives et d’Informations Internationales 

(CEPII).   The EU is treated as one importing entity in this study since a large portion of 
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coconuts and coconut products are exported to the Netherlands, and then re-exported to other 

countries within the EU 27. Hence, the Netherlands is considered the destination for 

measuring bilateral distances.  An exporting country is said to share a common official 

language with the EU 27 if it shares one of its official languages with at least one country in 

the EU 27.  Table 6 shows the summary statistics of our main variables of interest.   

Table 6: Summary Statistics   

 Mean S.d. Min. Max. 

Trade (1000$) 734.49 8901.70 0 611,810.6 

Distance (km) 8,641.16 4,762.39 505.54 19,146.71 

GDP (US$ millions) 1,900,000 3,600,000 1,290 18,624,475 

Production (MT) 2,112,673 4,352,028 4,080 196,000 

Contiguity .04 .21 0 1 

Common off. lang. .27 .44 0 1 

Common religion .08 .13 0 .81 

RTA .14 .35 0 1 

VAi -.13 .76 -2.23 1.26 

GEi -.36 .56 -2.27 1.27 

CCi -.43 .46 -1.67 .66 

VAj .19 .98 -1.78 1.67 

GEj .81 .93 -1.21 2.44 

CCj .57 1.14 -1.31 2.33 

VAij 1.06 0.74 .0000562 3.79 

GEij 1.34 0.87 .0002905 4.26 

CCij 1.30 0.92 .0007986 3.97 

Observations 88935    

4.2 Empirical specification 

We use extended versions of the gravity model (Tinbergn, 1962) for our estimations.  The 

gravity model has been used extensively in literature to examine the different factors that 

influence bilateral trade.  The model has become increasingly popular throughout the last 

decade for research on trade due to its intuition, theoretical foundations, realistic equilibrium 

environment, flexible structure, and strong predictions (Yotov et al., 2016).  Many recent 

studies that analyze trade and institutional quality, trade facilitation, and trade costs have 

utilized variations and extensions of the gravity model.    

The model in its basic form takes into consideration the geographical distance between the 

exporting and importing countries, and the GDPs of both countries to represent the trade costs 
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between the two (Shepherd, 2013).  The intuition behind the theory is that countries with 

larger GDPs or countries that are closer to each other have a bigger gravity force that pulls 

them together (Feenstra & Taylor, 2014), leading to larger volumes of trade.    

We estimate the gravity model in its structural form at different levels of product aggregation: 

the trade effect of institutions is estimated (1) at the product-level, (2) at the aggregate 

coconut sector-level, and (3) at the aggregate agricultural-sector level. We compare the 

coconut product level with the aggregate coconut level is to see whether institutional quality 

affects aggregate trade in coconut products differently than it affects individual sub-categories 

of coconut products with different levels of value addition. Given that institutional quality 

indicators are not specifically designed for the coconut industry, other agricultural sectors 

might even benefit more than the coconut industry if institutions improve. This may even 

induce a shift away from coconut production and trade due to relative price changes in favor 

of other sectors. To consider these relative advantages in our analysis, we estimate the effect 

of the three institutional quality indicators on the remaining agricultural sector (defined as 

total agricultural exports minus exports of coconut products).  Before we derive the concrete 

equations for each aggregation level, we explain some gravity-specific estimation issues that 

need to be accounted for in order to obtain valid results. 

We use panel data for the estimates of our gravity model in order to capture the institutional 

changes that occur in coconut producing countries from 1996 to 2016.  The data generating 

process of the gravity equation has a micro-theoretical foundation.  For this reason, we take 

into account multilateral trade resistance (MTR), which refers to the fact that bilateral trade 

flows do not only depend on trade barriers between the respective exporting and importing 

country, but also on barriers that the exporting and importing country encounters with all of 

their trading partners (Adam & Cobham, 2007).   

In our structural gravity models, we address MTR with the Bonus-Vetus method, proposed by 

Baier and Bergstrand (2009). This approach addresses MTR by applying a first order log-
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linear Taylor series approximation to the non-linear MTR terms to account for exogenous 

variables that influence trade costs (Shepherd, 2013).   

Each trade cost variable is transformed as follows, which we illustrate for the example of the 

variable ‘distance’: 

𝑙𝑛𝐷𝑖𝑠𝑡𝑀𝑇𝑅𝑖𝑗 =  𝑙𝑛𝐷𝑖𝑠𝑡𝑖𝑗 −
1

𝑁
∑ ln 𝐷𝑖𝑠𝑡𝑖𝑗 −

1

2

1

𝑁2
∑ ∑ 𝑙𝑛

𝑁

𝑗=1

𝐷𝑖𝑠𝑡𝑖𝑗

𝑁𝑘

𝑖=1

𝑁

𝑗=1

 

            (1) 

, where i = exporting country, j = importing country, k=coconut-product and t = year.  

This method is preferred for the purpose of this study since the three main institutional 

variables of interest are country-time-specific or country-pair specific (in the case of 

institutional similarities), respectively. Therefore, country-time and country-pair fixed effects 

are collinear with the institutional variables of interest which would lead to their exclusion 

from the model (Shepherd, 2013). The alternative approach of using the multiplicative form 

of exporter-time (-product) and importer-time (-product) fixed effects is also not viable due to 

the occurrence of many singletons during the estimation. Thus, we follow Berger et al. (2013) 

and include importer and time fixed effects to limit omitted variable biases which might result 

from import regimes and the increasing role of non-tariff barriers that are specific to the 

importing country and traded product. Product fixed effects are also applied, but only in the 

aggregate coconut and agricultural sector estimations. 

Since many coconut producing countries are small economies and have limited trading 

partners, zero trade values are frequent in our datasets, especially for the rarer coconut 

products. Traditional gravity estimations convert the dependent variables as logarithms, which 

omits zero trade data to include only positive trade flows (Martin & Pham, 2015).  In our 

sample, we have a total of seven coconut traded products, resulting in large portions of zeroes. 

This poses a problem when measuring bilateral trade as it could lead to selection bias.  
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Different methods have been proposed to deal with zero trade. We adopt the poisson pseudo-

maximum likelihood (PPML) estimation method proposed by Santos Silva and Tenreyro 

(2006), because it includes zero trade flows without any data transformation and provides 

unbiased estimates in the presence of heteroscedasticity. 

We take our transformed right-hand-side variables from equation (1) and estimate their trade 

effects with the PPML method.  This gives us the following gravity equation per coconut 

product category: 

 

 𝑋𝑖,𝑗,𝑡
𝑘 = 𝑒𝑥𝑝 [𝛽0 + 𝛽1𝑙𝑛𝐷𝐼𝑆𝑇𝑖𝑗 + 𝛽2𝑙𝑛𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝑖𝑡 + 𝛽3𝑙𝑛𝐺𝐷𝑃𝑗𝑡+𝛽4𝐿𝐴𝑁𝐺𝑖𝑗 + 𝛽5𝑅𝑇𝐴𝑖𝑗𝑡

+ 𝛽6𝑅𝑒𝑙𝑖𝑔𝑖𝑜𝑛𝑖𝑗 + 𝛽7𝐶𝑜𝑛𝑡𝑖𝑔𝑖𝑗 + 𝛽8𝑉𝐴𝑖𝑡 + 𝛽9𝐺𝐸𝑖𝑡 + 𝛽10𝐶𝐶𝑖𝑡+𝛽17𝑉𝐴𝑖𝑗𝑡

+ 𝛽18𝐺𝐸𝑖𝑗𝑡 + 𝛽19𝐶𝐶𝑖𝑗𝑡+𝜇𝑗 + 𝛿𝑡] ∈𝑖𝑗𝑡 

(2) 

, where k= product which means that we estimate each trade effect separately for each of the 

mentioned coconut products.  

For the aggregate coconut sector we estimate the following gravity equation:  

𝑋𝑖,𝑗,𝑘,𝑡 = 𝑒𝑥𝑝 [𝛽0 + 𝛽1𝑙𝑛𝐷𝐼𝑆𝑇𝑖𝑗 + 𝛽2𝑙𝑛𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝑖𝑡 + 𝛽3𝑙𝑛𝐺𝐷𝑃𝑗𝑡+𝛽4𝐿𝐴𝑁𝐺𝑖𝑗 + 𝛽5𝑅𝑇𝐴𝑖𝑗𝑡

+ 𝛽6𝑅𝑒𝑙𝑖𝑔𝑖𝑜𝑛𝑖𝑗 + 𝛽7𝐶𝑜𝑛𝑡𝑖𝑔𝑖𝑗 + 𝛽8𝑉𝐴𝑖𝑡 + 𝛽9𝐺𝐸𝑖𝑡 + 𝛽10𝐶𝐶𝑖𝑡+𝛽17𝑉𝐴𝑖𝑗𝑡

+ 𝛽18𝐺𝐸𝑖𝑗𝑡 + 𝛽19𝐶𝐶𝑖𝑗𝑡+𝜇𝑗 + 𝑣𝑘 + 𝛿𝑡] ∈𝑖𝑗𝑡 

            (3) 

, where k = coconut product, but all products are estimated within one equation, thus we only 

obtain one coefficient estimate for the entire industry and control for product fixed effects. 

For the remaining agricultural sector we estimate the following gravity equation: 

𝑋𝑖,𝑗,𝑡 = 𝑒𝑥𝑝 [𝛽0 + 𝛽1𝑙𝑛𝐷𝐼𝑆𝑇𝑖𝑗 + 𝛽2𝑙𝑛𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝑖𝑡 + 𝛽3𝑙𝑛𝐺𝐷𝑃𝑗𝑡+𝛽4𝐿𝐴𝑁𝐺𝑖𝑗 + 𝛽5𝑅𝑇𝐴𝑖𝑗𝑡

+ 𝛽6𝑅𝑒𝑙𝑖𝑔𝑖𝑜𝑛𝑖𝑗 + 𝛽7𝐶𝑜𝑛𝑡𝑖𝑔𝑖𝑗 + 𝛽8𝑉𝐴𝑖𝑡 + 𝛽9𝐺𝐸𝑖𝑡 + 𝛽10𝐶𝐶𝑖𝑡+𝛽17𝑉𝐴𝑖𝑗𝑡

+ 𝛽18𝐺𝐸𝑖𝑗𝑡 + 𝛽19𝐶𝐶𝑖𝑗𝑡+𝜇𝑗 + 𝛿𝑡] 
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(4) 

Here, no product dimensions are included. 

Table 7 describes each of the variables and their definition as specified in our models.  

Table 7: List of variables in the gravity model and their definitions 

Variables Definitions 

𝑿𝒊,𝒋,𝒕
𝒌  Bilateral trade of product k between countries i and j 

𝜷𝟎 Unknown intercept 

𝒍𝒏𝑫𝑰𝑺𝑻𝒊𝒋 Log of distance between the capital city of countries i and j 

𝒍𝒏𝑷𝒓𝒐𝒅𝒖𝒄𝒕𝒊𝒐𝒏𝒊𝒕 Log of coconut production in metric tons of country i 

𝒍𝒏𝑮𝑫𝑷𝒋𝒕 Log of GDP of country j 

𝑳𝑨𝑵𝑮𝒊𝒋 Dummy variable to indicate whether countries i and j share a common 

official language 

𝑹𝑻𝑨𝒊𝒋𝒕 Dummy variable to indicate whether countries i and j is part of a regional 

trade agreement  

𝑹𝒆𝒍𝒊𝒈𝒊𝒐𝒏𝒊𝒋 Dummy variable to indicate whether country i and j share a common 

religion 

𝑪𝒐𝒏𝒕𝒊𝒈𝒊𝒋 Whether countries i and j share a border 

𝑽𝑨𝒊 Voice and accountability indicator in country i 

𝑮𝑬𝒊 Government effectiveness indicator in country i 

𝑪𝑪𝒊 Control of corruption indicator in country i 

𝑽𝑨𝒊𝒋 Voice and accountability similarity between countries i and j 

𝑮𝑬𝒊𝒋 Government effectiveness similarity between countries i and j 

𝑪𝑪𝒊𝒋 Control of corruption similarity between countries i and j 

𝝁𝒋 Importer fixed effects  

𝒗𝒌 Product fixed effects  

𝜹𝒕 Time fixed effects 

∈𝒊𝒋𝒕 Error term, unobserved factors that change over time 

 

Some authors such as Eicher and Leukert (2009) have expressed concerns of endogeneity in 

this framework.  International trade can also potentially lead to better institutions as countries 

might see the improvements in institutional quality as a form of comparative advantage 

(Levchenko, 2013).  In the same manner, a larger export value could increase or decrease 

costs incurred during trade (Djankov et al., 2010).  We agree that trade, in general can affect 

institutional quality, but trade in a relatively specific product, such as coconuts, is unlikely to 

do so.  
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5. Results and Discussion 

Table 8 presents the results of our PPML Bonus-Vetus estimations.  Columns (1) – (7) specify 

the results of each of the coconut product categories.  We then compare results to all the 

aggregate coconut products in column (8).  Column (9) shows results from all agricultural 

products (excluding coconut products) in the same 26 coconut exporting countries.  Figures in 

brackets below the coefficients represent standard errors.  We compare results of coconut 

products to all other agricultural products since it’s possible that institutional quality might 

redirect trade away from coconut products towards other high-value agricultural products.   

We see in columns (1) to (7) that distance reduces trade flows in all but one category, coconut 

oil, for which increasing distance between two countries increases trade flows.  Production of 

coconuts in exporting countries and GDP in importing economies has increasing effects on 

bilateral trade of coconut products.  Contiguity increases trade of all products with the 

exceptions of oilcake and activated carbon.  The remaining variables, common language, 

common religion, and RTA show different effects, depending on the category.  For 

aggregated coconut products, sharing a common language and religion increases trade 

between two countries, but being part of a regional trade agreement reduces trade.   

Our results suggest that increasing voice and accountability leads to a reduction in trade in all 

categories of coconut products. For example, for coconut products in aggregate, a one point 

increase in the voice and accountability index leads to a 5.1% reduction in trade flows, all 

other things being equal. Government effectiveness negatively affects trade flows of low-

value products such as copra and coir.  Copra trade decreases by 5.4 % when the government 

effectiveness indicator increases by one point. Trade in the remaining, mostly high-value 

products, increases with government effectiveness. For example, a one-point rise leads to a 

ten percent increase in coconut oil exports.  In comparison with the first two indicators, the 

results for control of corruption are less consistent.  Trade decreases by 1.9 % in copra and by  
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Table 8: Institutional quality and agricultural exports: low-value added versus high-value added coconut products versus aggregate product categories 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

 Low-value added products High-value added products    

Dependent Variables Copra Coir Oilcake Coconut Oil Milk/Water 
Activated 

carbon 
Fresh or Dried 

Aggregate 

coconut 

sector 

Remaining 

agricultural 

sector (excl. 

coconuts) 

lnDIST -0.387 -0.129 -1.893*** 0.884*** -0.910*** -1.329*** -0.367*** -0.421*** -0.579*** 

 (0.246) (0.173) (0.240) (0.138) (0.103) (0.096) (0.104) (0.068) (0.040) 

lnGDP 6.373*** 1.878*** 1.467*** 0.341** 1.499*** 1.135*** 1.163*** 0.698*** 0.603*** 

 (0.742) (0.411) (0.226) (0.173) (0.247) (0.092) (0.197) (0.137) (0.017) 

lnProduction 0.590*** 1.547*** 2.162*** 1.435*** 0.497*** 1.074*** 1.150*** 1.032*** 0.773*** 

 (0.059) (0.158) (0.147) (0.081) (0.065) (0.071) (0.066) (0.046) (0.088) 

Contig 1.273** 1.115*** -0.588 0.570*** 1.228*** -1.210*** 0.418** 0.871*** 0.454*** 

 (0.513) (0.313) (0.384) (0.185) (0.132) (0.178) (0.209) (0.103) (0.085) 

LANG 0.620** -0.652*** -0.641** -0.343** 0.785*** -0.191 -0.335* 0.344*** 0.406*** 

 (0.255) (0.252) (0.305) (0.165) (0.127) (0.238) (0.186) (0.066) (0.067) 

RTA 0.460 2.678*** 0.413 0.378* -0.461*** -0.457*** 0.0662 -0.350*** 0.333*** 

 (0.453) (0.538) (0.278) (0.206) (0.124) (0.158) (0.183) (0.100) (0.0679) 

Religion 0.324 -7.736*** 3.383* 5.691*** -1.882** 0.399 4.684*** 3.820*** -0.813*** 

 (0.456) (0.974) (1.778) (0.724) (0.820) (1.092) (0.493) (0.314) (0.295) 

VAi -0.012 -0.096*** -0.039*** -0.032*** -0.058*** -0.080*** -0.056*** -0.051*** 0.000 

 (0.012) (0.011) (0.013) (0.005) (0.005) (0.006) (0.006) (0.004) (0.003) 

GEi -0.054*** -0.043** 0.102*** 0.096*** 0.074*** 0.048*** 0.040*** 0.078*** 0.009* 

 (0.019) (0.018) (0.025) (0.011) (0.010) (0.008) (0.0108) (0.006) (0.004) 

CCi -0.019* 0.128*** -0.019 -0.022** -0.011 0.032*** -0.014 -0.016** 0.025*** 

 (0.011) (0.020) (0.024) (0.010) (0.011) (0.008) (0.009) (0.007) (0.005) 

VAij -2.231*** -0.778*** -0.237 -0.201** 0.228** 0.338*** -0.423*** 0.280*** 0.233*** 

 (0.346) (0.137) (0.187) (0.101) (0.115) (0.063) (0.135) (0.086) (0.078) 

GEij 0.188 1.218*** 2.927*** 1.273*** 0.0323 -0.214** 0.208 0.483*** -0.613*** 

 (0.559) (0.350) (0.666) (0.267) (0.184) (0.107) (0.227) (0.132) (0.109) 

CCij 0.592 -0.760* -0.386 -0.789** -0.092 0.313** -0.830*** -0.634*** 0.773*** 

 (0.548) (0.441) (0.837) (0.323) (0.256) (0.143) (0.268) (0.185) (0.156) 

Importer FE YES YES YES YES YES YES YES YES YES 

Time FE YES YES YES YES YES YES YES YES YES 

Product FE NO NO NO NO NO NO NO YES NO 

Observations 8,085 12,206 8,085 16,170 16,170 8,085 16,170 88,935 7,469 

R-squared 0.311 0.564 0.821 0.560 0.332 0.654 0.375 0.129 0.732 

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1; Dependent variables are trade values in 1000 USD; VA ij, GEij and CCij mean dissimilarity of institutional 

quality, thus a negative sign should be interpreted as a trade increasing effect if two countries are more similar; coefficients are interpreted as elasticities; production refers to 

coconut production in the coconut sectors, and total agricultural production (minus coconut production) in the remaining agricultural sector.
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2.2% in coconut oil when this indicator increases by one point.  Yet, trade in products such as 

coir and activated carbon increases when there is better control of corruption.  Both voice and 

accountability and control of corruption decrease trade flow when coconut products are 

aggregated, while government effectiveness leads to an increase.  It appears that the effects of 

all institutional indicators are driven by the coconut oil category.  This should be no surprise 

given that coconut oil is still the dominant export for the coconut sector.  Results from column 

(9), the remaining agricultural sector, show that voice and accountability have no effect in the 

trade of all other agricultural products.  At the same time, government effectiveness and 

control of corruption increase trade with a one-point increase leading to a 0.9% increase and 

2.5%, respectively. This indicates that institutions affect different agricultural subsectors 

differently with respect to trade. 

Turning to institutional similarities, we find that countries that have similar levels of 

government effectiveness leads to less trade in individual coconut products.  The one 

exception is activated carbon.  However, aggregate trade is increased in all other agricultural 

products.  Conversely, the two other indicators show ambiguous results.  Similarities in voice 

and accountability lead to a decrease in trade of coconut milk/water and activated carbon, but 

an increase trade of copra, coir, coconut oil, and fresh/dried coconuts.  Similarities in control 

of corruption increase trade in coir, coconut oil, and fresh/dried coconuts, but decrease trade 

trade of activated carbon.  For all other agricultural products in aggregate, the more similar 

two countries are in control of corruption, the less they engage in trade. 

5.1 Discussion 

Our empirical evidence shows a pattern, where voice and accountability reduces trade and 

government effectiveness increases trade except for low-value-added products.  Consistent 

with our hypothesis, not every indicator has the same effect on each of the product categories.  



25 
 

These findings are similar to those of Meon and Sekkat (2008), who suggest that the different 

features of institutions have dissimilar influences on trade.   

First, results in column (4) show a positive influence in the trade of coconut oil when distance 

is increased, going against the intuition of the gravity model. A possible explanation is that 

coconut oil, a high-value product, is demanded in particular in high-income economies, such 

as the EU and the United States, whose location is farther away from the major coconut oil 

producing countries.  In 2016, the United States and the Netherlands imported 45% of the 

world’s total coconut oil (Indexbox, 2017).  

Hypothesis one of this study states that voice and accountability decrease trade in high-value 

products and have no effect on low-value products.  Our results confirm this hypothesis for 

high-value products.  This is consistent with the findings of Berden et al., (2014) who find 

that higher levels of voice and accountability negatively affect trade flows and levels of 

foreign direct investment (FDI).  We can speculate that more voice and rights to laborers and 

farmers disrupt not only further processed high-value coconut products, but also the low-value 

products. This is because low-value-added products are manually labor intensive, for example, 

the drying of copra and the weaving of coir products.  We further see that this indicator has no 

effect on the trade of all other agricultural products, at least on the aggregate level.   

Hypothesis two asserts that government effectiveness increases bilateral trade of especially 

high-value products. This too is confirmed by our results. Hence, we can infer that further 

processing of coconuts is facilitated by the provision of complementary services and contract 

enforcement.  However, while we expected that government effectiveness would also increase 

trade in low-value products, albeit to a lesser extent than for high-value products, our results 

show that increased government effectiveness reduces trade in the low-value products of coir 

and copra, for which government effectiveness reduces trade flows. Perhaps as countries 

increase in government effectiveness, production and trade shifts from copra towards higher-

value products. 
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The third hypothesis states that better control of corruption increases trade of all three coconut 

categories. Here our results are less clear cut.  Our results suggest that control of corruption 

increases trade of coir.  However, this is a comparatively minor product.  At the same time, 

trade of coconut oil is decreased.  The literature is also mixed in this regard. While some of 

the estimated coefficients are statistically significant, overall, the magnitude of the estimated 

effects is smaller than for the other institutional variables voice and accountability and 

government effectiveness. Our results confirm that the effects of corruption are complex. Part 

of our results fits the “grease the wheel” argument discussed by Ben Ali and Mdhillat (2015), 

that corruption eases bureaucratic processes involved during international trade. Another 

reason could be that importing economies have limited options when importing coconut oil 

due to the limited number of countries that have the capacity to produce them on a larger scale.  

Since we also find that some sub-categories would lose from preventing corruption, 

complementary policies are needed to cushion the negative trade effect.  

Our final hypothesis states that institutional similarities will increase trade flows.  The results 

fail to confirm our hypothesis. Similarities in government effectiveness decrease trade of 

coconut products.  At the same time, it increases the trade of all other agricultural products in 

the same countries.  This suggests that similarities in this indicator, in fact, redirect trade away 

from coconut products towards all other categories of agricultural commodities.  Hence, 

similar trade procedures seem more relevant for other traded products than coconuts.  A 

reason could be that most of the coconut producing countries score generally lower in 

government effectiveness than the most important importing countries. This, together with the 

producing countries’ natural endowments of coconut trees may serve as an explanation of the 

negative trade effect of similarities. With this argument, we shadow Meon and Sekkat (2008) 

who suggest that when nations have natural endowments of a commodity that determine their 

comparative advantage, in this case, coconuts, then the influence of institutions might be of 

subordinate importance, or in our case even negative due to limited alternatives.  Another 
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possibility could be that government effectiveness in most importing countries has improved 

from 1996 to 2016, whereas for some exporting countries, scores have decreased, increasing 

the distance of similarities in this indicator.   

Similarities in voice and accountability increase trade of most products, except milk/water and 

activated carbon, where trade is decreased.  This could be partly driven by some importing 

countries, such as Singapore, Russia, and China, share low scores on this indicator as many 

exporting nations
3
.  Lastly, when two countries are similar in corruption levels, trade is 

increased in two major categories: coconut oil and fresh/dried products.  Activated carbon is 

the only product where trade is decreased.  It is possible that since exporting activated carbon 

is subject to stricter import standards because it is used for water purification and thus has a 

health component, the procedures require more formalized steps and procedures.  

Inefficiencies could arise during this process when two countries have different standards on 

how to deal with these procedures. 

When interpreting the results in table 8, the coefficients might seem low for the aggregate 

remaining agricultural sector.  However, they do not appear so low if we look at the observed 

changes of, for example, control of corruption in Brazil or Indonesia.  Brazil performs much 

worse in 2016 compared to 1996 and lowers its score by 19 points, while Indonesia was able 

to increase its score by 21 points. This translates into a reduction of aggregate agricultural 

trade by 47.5% in Brazil or an increase in agricultural trade by 52.5% in Indonesia, ceteris 

paribus. Due to the strong improvement of government effectiveness (+30 points between 

1996 and 2016), Indonesia could further increase agricultural trade by 29%. This exemplifies 

that changes in institutional quality can indeed have strong effects on the export performance, 

and even more on specific product groups. This is because aggregate measures average out 

some of the effects, which may lead to the misleading result that institutions have no or a low 

                                                           
3
 Refer to tables A6 and A7. 
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effect on trade. Thus, we confirm our hypotheses that institutions affect different agricultural 

subsectors differently, with respect to trade.  

Our results are only partly in line with past research by Martinez-Zarsoso and Marquez-

Ramos (2018), where they find that bilateral similarities in voice and accountability are 

negatively associated with trade flows while government effectiveness and control of 

corruption displays positive influences in the Middle East and North African countries.  In 

other literature, Bojnec and Fertő (2009, 2015) find institutional similarities to increase 

agricultural trade, though the authors used different indicators for their institutional variables.  

De Groot et al. (2004) assess institutional similarities based on an aggregated indicator, rather 

than similarities between each individual indicator.  They find differences in institutional 

quality begin to decrease trade only when the differences become substantial (de Groot et al., 

2004).  

It’s worth noting that none of these literatures has looked into one specific commodity.  Our 

finding in part contradicts our hypothesis that countries with similar institutional settings trade 

more with each other. However, with respect to the coconut sector, this is not too surprising, 

because some of the major importing regions, like the EU or the USA, score higher in 

institutional indicators than the major exporting countries. Due to climatic limitations of 

growing coconuts themselves, they nevertheless import from those regions.  

5.2 Policy Recommendations 

Our results confirm that institutional quality matter for the trade of coconut products.  Yet, the 

effect of each institutional indicator differs.  In order for countries to boost coconut exports 

and shift towards higher-value-added products, we first recommend countries to improve their 

government effectiveness indicator.  Countries with increased government effectiveness can 

better facilitate a sound institutional environment for coconut exports. They are then able to 

more effectively implement, monitor, and evaluate efforts throughout the stages of the supply 
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chain.  Our results show that attributes of an effective government lead to a general value-

chain upgrade.  In particular, it benefits high-value products as well as the agricultural sector 

as a whole.  

Improving control of corruption is also of high relevance.  Not only does the aggregate 

agricultural sector benefit, but so too do some high-value products, such as activated carbon.  

Trade of coconut oil seems to lose out from the control of corruption.  However, improving 

this indicator could still benefit the entire agricultural economy.   

Despite our findings that show a decrease in coconut trade when there is an increase in voice 

and accountability, we certainly do not suggest for countries to lower standards on this 

indicator as it might harm other parts of their economy.  The neutral effect on the entire 

agricultural sector hints that countries with higher levels of voice and accountability do not 

necessarily suffer on an aggregate level, merely the coconut sector.  Furthermore, it would not 

be unreasonable to predict that voice and accountability could have the effect similar to the 

Kuznet’s (1955) curve. As this indicator first increases, it disrupts the coconut processing 

stage.  However, once it reaches a certain turning point, the effect it has on coconut exports 

will start to increase.    

6. Conclusion 

We study the effect and influence of institutions on the international trade performance of 

coconuts by using an extended structural gravity model.  We contribute to existing literature 

by assessing the role of different institutional indicators of different coconut products.  Our 

results are mostly consistent with the literature on the effect of traditional gravity variables.  

However, our variables of interest show differing results.  We find evidence that certain 

aspects of domestic institutional quality increase coconut trade while others decrease trade or 

have no effect.  These results are category specific.  Our main findings show that government 

effectiveness, in particular, can stimulate agricultural export performance. It also leads to a 
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value-chain upgrade in the coconut sector since the high-value-added products benefit. Thus, 

for strengthening exports in coconuts, which is a sector of major economic relevance in many 

of our exporting nations, governments should strengthen those institutions that facilitate 

operations and processes.  Similarly, corruption should be controlled as this would increase 

exports on aggregate. 

We conclude that each governance indicator has a different, sometimes opposite effect on the 

trade of various coconut products.  Each of the World Bank’s governance indicators measures 

different aspects of institutions, and they should not be assessed as an aggregated measure.  

When considering the export of coconut products of different value addition, strengthening 

government effectiveness can support and complement the coconut sector.  Despite the 

undeniable effect of high institutional quality, complementary policies should be in place to 

further support the value chain upgrading process.  Past literature on institutional quality on 

trade only assessed trade in general, or in certain aggregate sectors.  Product and institutional 

indicator-specific studies are lacking. Our study is a first attempt to close this literature gap by 

considering institutional and product heterogeneities. Although our results provide evidence 

that government effectiveness and, in part, control of corruption are more important than 

voice and accountability scores in fostering trade, country-specific case studies on the 

opportunities and challenges for different coconut producing regions are needed that may 

complement our findings. Further research is also needed other agricultural products with 

various levels of value addition to study the influence of institutions and governance on 

international market integration.  This would allow for more general conclusions while our 

results are sector specific. 

Despite the interesting findings of our results with respect to product heterogeneity, this study 

is limited in some ways.  First, coconut trade data is unavailable on the HS eight-digit level.  

This makes it challenging to assess individual products more accurately.  For example, virgin 

coconut oil and low-value coconut oil are all clustered into the same six-digit category.  It’s 
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possible that trade flows of products could be either overestimated or underestimated.  

Secondly, other products, such as coconut sugar are not recorded at all as a traded product.  

Further data on certification and international standard labels are almost non-existent.  These 

standards increasingly influence trade.  It’s possible that many major importing regions, such 

as the EU and the United States, might substitute missing institutions by implementing private 

certification schemes. Investigating this is, however, beyond the scope of this study, because 

there is no reliable information on coconut certification schemes in all countries. As coconut 

data and other agricultural trade cost data become more extensively available, research in the 

future would be more multifaceted. 
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Appendix 
 

Table A1: Exporting and importing economies 

Country Groups Members 

Exporters Brazil, China, Cote d’Ivoire, Dominican Republic, Fiji, Ghana, India, 

Indonesia, Jamaica, Kiribati, Malaysia, Marshall Islands, Mexico, 

Mozambique, Myanmar, Nigeria, Papua New Guinea, Philippines, Samoa, 

Solomon Islands, Sri Lanka, Tanzania, Thailand, Vanuatu, Venezuela, 

Vietnam 

   

Importers Australia, Canada, China, EU27, Hong Kong, Indonesia, Japan, Korea, 

Laos, Malaysia, Philippines, Russia, Singapore, Thailand, USA 

 

Table A2: Correlation table of the three governance indicators in exporting countries 

 VA GE CC 

VA 1.0000   

GE 0.1859 1.0000  

CC 0.5493 0.5824 1.0000 

 

Table A3: Correlation table of institutional similarities between exporting and importing regions 

 VAij GEij CCij 

VAij 1.0000   

GEij 0.1723 1.0000  

CCij 0.2772 0.8243 1.0000 

 

Table A4: Harmonized System (HS) codes and Average Unit Values 

HS Code Product Avg. Unit Value 

1203 Copra .403 

080111 Fresh or dried, desiccated 1.416 

080119 Fresh or dried, other than desiccated .409 

151311 Coconut oil and its fractions, crude .833 

151319 Coconut oil and its fractions, other than crude 1.097 

200819 Nut milk, including coconut 3.062 

220290 Plant-based water, including coconut .808 

230650 Oil-cake and other residues, from the extraction of copra .145 

380210 Activated carbon 1.34 

530511 Coconut coir, raw .261 

530519 Coconut coir, other .263 

Source: UN Comtrade 
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Nut Production: 

With the exception of Cote d'Ivoire, Mozambique, Nigeria, Tanzania, and Vietnam, all other coconut 

producing countries listed in this study almost exclusively only produce coconuts according to nuts 

that are used to produce HS Code 200819. 

Table A5: Share of coconut to total nut production in five countries 

Country Share of Coconut to Total Nut Production 

Cote d'Ivoire 49.42% 

Mozambique 81.54% 

Nigeria 28.9% 

Tanzania 81.17% 

Vietnam 60.33% 

 

Table A6: WGI scores in exporting countries in 1996 and 2016 

Exporter VA 1996 VA 2016 GE 1996 GE 2016 CC 1996 CC 2016 

Brazil 0.24 0.47 -0.14 -0.18 -0.02 -0.44 

China -1.36 -1.62 -0.35 0.36 -0.27 -0.25 

Côte d'Ivoire -0.58 -0.28 -0.26 -0.67 -0.26 -0.54 

Dominican Republic 0.06 0.19 -0.22 -0.25 -0.42 -0.78 

Fiji 0.15 -0.03 -0.12 -0.26 0.66 0.13 

Ghana -0.21 0.64 -0.12 -0.20 -0.34 -0.17 

India 0.48 0.41 -0.11 0.10 -0.38 -0.30 

Indonesia -0.92 0.14 -0.71 0.01 -0.86 -0.39 

Jamaica 0.59 0.69 0.14 0.41 0.19 -0.16 

Kiribati 1.15 1.03  -0.45  0.25 

Malaysia -0.18 -0.47 0.54 0.88 0.38 0.11 

Marshall Islands 1.23 1.20  -1.56  -0.06 

Mexico -0.04 -0.09 0.23 0.14 -0.51 -0.77 

Mozambique -0.28 -0.39 -0.14 -0.85 -0.42 -0.87 

Myanmar -1.89 -0.85 -1.21 -0.98 -1.50 -0.65 

Nigeria -1.55 -0.30 -0.92 -1.09 -1.19 -1.04 

Papua New Guinea 0.08 0.19 -0.34 -0.73 -0.43 -0.92 

Philippines 0.26 0.14 -0.31 -0.01 -0.36 -0.53 

Samoa 0.74 0.76 0.39 0.54 -0.03 0.28 

Solomon Islands 0.81 0.49  -0.99 0.34 -0.34 

Sri Lanka -0.27 -0.11 -0.18 -0.21 -0.06 -0.28 

Tanzania -0.64 -0.18 -0.69 -0.55 -0.70 -0.51 

Thailand 0.31 -1.10 0.18 0.34 -0.36 -0.40 

Vanuatu 0.63 0.69  -0.88 0.22 -0.10 

Vietnam -1.09 -1.41 -0.58 0.01 -0.49 -0.40 
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Table A7: WGI scores in importing countries in 1996 and 2016 

Importer VA 1996 VA 2016 GE 1996 GE2016 CC 1996 CC2016 

Australia 1.44 1.30 1.80 1.58 1.88 1.77 

Canada 1.57 1.38 1.74 1.80 2.03 1.98 

China -1.36 -1.62 -0.35 0.36 -0.27 -0.25 

Indonesia -0.92 0.14 -0.71 0.01 -0.86 -0.39 

Japan 1.07 1.00 0.91 1.83 1.19 1.51 

Lao PDR -1.13 -1.73 -0.64 -0.39 -0.72 -0.93 

Malaysia -0.18 -0.47 0.54 0.88 0.38 0.11 

Philippines 0.26 0.14 -0.31 -0.01 -0.36 -0.53 

Russian Federation -0.22 -1.21 -0.45 -0.22 -1.05 -0.86 

Singapore 0.14 -0.28 1.99 2.21 2.11 2.07 

Thailand 0.31 -1.10 0.18 0.34 -0.36 -0.40 

United States 1.35 1.10 1.52 1.48 1.57 1.33 

EU27 1.13 1.07 1.13 1.12 1.04 1.04 
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Table A8: Robustness Check, Bonus-Vetus OLS results  

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Depenent Variables Copra Coir Oilcake Coconut Oil Milk/Water Activated Carbon Fresh or Dried Aggregate 
All Products  

(excl. coconuts) 

lnDIST 0.083 0.207 -0.917** 1.130*** -0.740*** 0.084 -0.702*** -0.218*** -1.457*** 

 (0.255) (0.173) (0.357) (0.151) (0.083) (0.150) (0.125) (0.061) (0.051) 

lnGDP 2.660*** 1.418*** 2.625*** -0.023 1.266*** 1.323*** 0.896*** 0.861*** 1.246*** 

 (0.405) (0.516) (0.547) (0.277) (0.166) (0.196) (0.205) (0.105) (0.388) 

lnProduction 0.159** 0.189** 0.700*** 0.575*** 0.556*** 1.100*** 0.763*** 0.489*** 0.874*** 

 (0.078) (0.085) (0.113) (0.061) (0.037) (0.104) (0.060) (0.026) (0.015) 

Contig 1.569** 0.849** -1.045 2.343*** 0.204 0.530*** 0.799*** 0.575*** 0.242* 

 (0.689) (0.331) (0.950) (0.372) (0.167) (0.194) (0.243) (0.119) (0.125) 

LANG -0.338 0.781*** -0.785 0.267 0.459*** 0.386** -0.086 0.220** 0.079 

 (0.460) (0.225) (0.659) (0.240) (0.124) (0.187) (0.190) (0.089) (0.091) 

RTA 0.263 1.084*** 0.297 -1.288*** -0.089 0.079 -0.630*** -0.516*** -0.063 

 (0.328) (0.334) (0.434) (0.246) (0.141) (0.198) (0.193) (0.098) (0.096) 

Religion 1.205 -6.590*** -1.792 6.255*** 0.903* 0.102 2.103** 2.408*** -1.008*** 

 (1.473) (1.101) (2.140) (0.888) (0.490) (0.851) (0.819) (0.374) (0.341) 

VA 0.037*** 0.005 0.0110 0.007 -0.064*** -0.074*** -0.034*** -0.034*** -0.002 

 (0.009) (0.007) (0.014) (0.007) (0.004) (0.008) (0.005) (0.003) (0.002) 

GE -0.014 -0.093*** 0.008 0.078*** 0.097*** 0.040*** 0.027*** 0.037*** 0.036*** 

 (0.012) (0.010) (0.023) (0.011) (0.007) (0.009) (0.008) (0.004 (0.004) 

CC -0.013 0.079*** 0.005 -0.030*** -0.011* 0.041*** -0.029*** -0.007* 0.022*** 

 (0.010) (0.012) (0.024) (0.010) (0.006) (0.009) (0.008) (0.004) (0.004) 

VAij
 

0.075 0.0972 -0.348 0.402** 0.074 0.763*** -0.272** -0.038 0.576*** 

 (0.275) (0.181) (0.406) (0.192) (0.110) (0.127) (0.136) (0.069) (0.080) 

GEij
 

0.355 -0.070 0.983 0.927*** -0.790*** 0.107 -0.437** -0.241** 0.508*** 

 (0.354) (0.271) (0.669) (0.283) (0.172) (0.204) (0.212) (0.110) (0.122) 

CCij
 

0.752** 0.055 1.228 -1.312*** 0.522** -0.138 -0.591** -0.215 -0.417*** 

 (0.356) (0.465) (0.877) (0.362) (0.234) (0.262) (0.260) (0.145) (0.158) 

Importer FE YES YES YES YES YES YES YES YES YES 

Time FE YES YES YES YES YES YES YES YES YES 

Product FE YES YES YES YES YES YES YES YES NO 

Observations 1,074 1,111 610 2,803 4,950 2,010 3,501 15,449 6,695 

R-squared 0.412 0.313 0.422 0.298 0.389 0.419 0.258 0.186 0.635 

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 

 


