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CHAPTER ONE 

GENERAL INTRODUCTION 
 
 
 

1.0 Background and Motivation 

Globalization has brought significant change to the international trade 
arena. Improvement in technology and communication has allowed better 
connections between the private sector, government, and labour actors in all 
parts of the world. Many companies, in seeking to cut costs to achieve better 
productive efficiency opt to outsource their most inefficient operations to 
more efficient producers. This has resulted in a transformation of the 
production process for goods to the point where currently very few 
producers actually produce every component of a final product. In fact, each 
producer produces only one or a few parts of an entire product, giving rise 
to the concept of the value chain, which is a vast web of production 
processes spread over various actors, and often over various countries.  

A value chain is the set of activities that is required to bring a product or 
service from conception, to production, to the consumption of the consumer. 
Production of a final product involves the utilization of several inputs, each 
of which could have been produced by different actors. The objective of a 
profit maximizing firm is to minimize costs and maximize revenue. Since 
costs are not uniformly distributed among all stakeholders in every country, 
the cost of production is lower among some producers and countries than 
others. Some firms seeking to capture cost advantages may shift various 
stages of their production process to low cost areas, and sell their final 
product in markets where they can maximize their revenue. Thus, the global 
value chain (GVC) is the network of different actors,1 and production 
processes, in various countries involved in producing and delivering a final 
product to a consumer.  

It is noteworthy that while cost advantages may be the main driver of GVCs 
in some industries and businesses, they are not the sole driver of global 
value chains. The main drivers include the endowments of natural resources 

                                                            
1 GVCs link firms, workers, governments, regulators, and consumers.  
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and factors of production, economies of scale, learning and spillovers, 
varying patterns of capacity utilization, interrelationships and integration, 
locational factors, and institutional factors. 

Nevertheless, GVCs offer opportunities for businesses to source inputs 
globally, enhance efficiency, improve profitability, and increase their gains 
from international trade. GVCs allow the specialization and concentration 
of activities to go to specific actors and locations. For instance, the 
extraction and intermediate production of raw materials are off-shored to 
geographic locations richly endowed with the natural resource, the 
processing of primary products into immediate products could be 
concentrated at locations which have good access to capital and automation 
processes, while activities which are heavily reliant upon research could be 
concentrated at locations with good access to universities with strong 
research work programmes. 

Since the publication of Michael Porter’s book, Competitive Advantage, 
global value chain analysis (GVCA) has been applied by many researchers 
to map the activities involved in production as well as the critical path to 
move a product from its inception to the hands of the consumer. GVCA 
allows one to understand how global industries are organized by examining 
the roles and interrelationships between various stakeholders involved in an 
industry. GVCA allows a viewer to get a holistic view of an entire industry 
from both the top-down and bottom-up aspect.  

Gereffi and Fernandez-Stark (2016) assert that GVCA is comprised of six 
basis dimensions: i) an input-output structure; ii) the geographic scope; iii) 
the governance structure; iv) the prospects for upgrading; v) the local 
economic and social elements; and vi) the interrelationships between the 
local industry stakeholders. 

The input-output structure is part of the top-down approach which considers 
the various processes involved in coordinating the transformation of inputs 
into final products. Secondly, the geographic scope considers in which 
countries specific segments of the GVC are predominantly located.  

The third aspect of the top-down approach is the issue of governance, and 
which actors control which parts of the GVC. In many cases, GVCs are 
controlled by large multinational firms. They situate various stages of their 
production at locations which would provide an advantage, then they export 
and sell their final product in various markets. Small micro enterprises 
(SMES) also form part of the larger GVC. While they do not control the 
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overall GVC, they are often large in number, and occupy a very small part 
of the overall value chain, focusing on producing inputs, providing support 
services, distributing, or selling the final product to the consumer.  

The bottom-up approach includes the latter three dimensions. The prospect 
for upgrading refers to the extent to which local producers can innovate and 
improve their production processes, and/or participate in more segments of 
the GVC. Upgrading would be affected by local and social elements, which 
in turn are determined by the local factor conditions, the interrelation 
between local stakeholders, and the enabling environment provided by the 
government.  

GVCs have implications for countries’ investment, production, and trade, 
which in turn affect their economic activity and economic prosperity. 
GVCA can be used to analyse a country’s industrial performance, assess its 
constraints, and inform recommendations and strategies to help improve its 
industry and trade performance. In fact, GVCA would be an excellent tool 
to be applied to the industrial performance of small developing economies 
that are faced with a range of supply side constraints that limit the extent in 
which they actually achieve economic benefits from international trade. 

The countries in the Caribbean region are one such group of countries that 
grapple with supply side constraints. They are small in size (in terms of land 
size, population size, and economy (national output)), but heterogeneous in 
structure. Historically, agriculture was the main economic activity in all the 
islands. However, the gradual erosion of trade preferences in the export of 
agricultural commodities to the European market motivated the governments 
of some of the Caribbean Community (CARICOM) member states to 
diversify into new industries. 

Currently, production and export in the CARICOM region are concentrated 
among a few industries. Agriculture based exports remain important in 
some economies, but it continues to be threatened by weather-related 
natural disasters. Some of the member states have managed to diversify their 
production structures towards services. 

Also notable is the general energy insecurity of the region. With the 
exception of Trinidad and Tobago (T&T), as recent as 2018, all of the 
member states were net importers of hydrocarbon products for energy 
production and consumption. T&T has commercial hydrocarbon reserves 
and currently produces and exports crude oil and natural gas. Guyana also 
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has commercial hydrocarbon reserves, and is set to become a major 
producer and exporter post 2020.  

The region is also characterized by a high degree of trade openness. There 
is a large number of small and micro enterprises (SMEs) in each member 
state, but presently, they do not actively participate in cross border 
interregional trade. The policy makers drafting and signing the Revised 
Treaty of Chaguaramas establishing the Caribbean Community, including 
the CARICOM Single Market and Economy (CSME), recognized the 
importance of SMEs to the international trade within the region. This is 
reflected in the Preamble of the Revised Treaty which asserts 

Recognising also the potential of micro, small and medium enterprise 
development to contribute to the expansion and viability of national 
economies of the Caribbean Community and the importance of large 
enterprises for achieving economies of scale in the production process. 
(CARICOM Secretariat 2001, 1) 

Yet the SMEs still lack the correct enabling framework to help leverage 
their productive capacities and increase their participation in international 
trade. 

1.1 Objective 

There is a high demand for resources to address a wide range of 
developmental challenges, but the resources of the Governments of the 
CARICOM member states are finite. Given the opportunity costs associated 
with such a central economic problem, the industrial policy of the 
Governments of the CARICOM member states should focus on picking 
winners rather than supporting losers. It is against this backdrop that a global 
value chain analysis framework should be used, to identify potential 
“winning industries” which require better policies and an enabling 
environment to facilitate success and economic prosperity. Furthermore, a 
global value chain analysis framework is needed to properly determine how 
CARICOM’s producers may upgrade and capture more value from the 
global value chain.  

This book presents various case studies which analyse some of the prevalent 
constraints experienced in industries in the CARICOM member states. 
However, the main objective of this book is to identify practical policy 
recommendations which can be used to address such challenges, and allow 
the member states to capture more value from their industries’ global value 
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chains. Thus, this book is industry- and trade policy-oriented since its 
recommendations can help member states realize better gains from trade.  

1.2 Book Outline 

This book is structured as follows. The first case study is provided in 
Chapter Two. It undertakes a GVCA of the Agriculture Industry in T&T. 
T&T historically was a producer and exporter of a variety of agricultural 
products. In fact, in 1985, T&T’s agriculture sector contributed approximately 
3.02 per cent of the country’s GDP. From the 1990s to the 2000s, the gradual 
erosion of preferences in agricultural exports to the European Union (EU) 
market, as well as declining agricultural productivity led to a significant 
contraction in the country’s agricultural output and its contribution to GDP.  

When the International Revealed Comparative Advantage (IRCA) index is 
applied to T&T agricultural export data over the 2000 to 2015 period, it 
reveals that the only products in the agriculture value chain in which T&T 
ever had any comparative advantage were Sugar/sugar prep/honey (SITC 
06), Miscellaneous food products (SITC 06), Beverages (SITC 11), 
Tobacco/manufactures (SITC 12), Crude fertilizer/minerals (SITC 27), and 
Manufactured fertilizers (SITC 56). The data suggest that sugar is the only 
primary agricultural product in which the country ever had a comparative 
advantage, but it was lost after the year 2005.  

The Government of the Republic of Trinidad and Tobago (GORTT) would 
face two dilemmas in the agriculture industry. On one hand, the dependence 
on the remaining farmers on agriculture, as well as the need to safeguard 
some amount of domestic production to partially satisfy domestic 
consumption needs, presents an argument for government policy to try to 
encourage primary agricultural production. On the other hand, the present 
comparative advantages lie in fertilizers and agro-processing rather than 
primary production. Therefore, as the government would have finite 
resources, it would be rational to focus government policy on enhancing 
areas where the country is strong, and can perform well in international 
trade.  

Regardless of whether the GORTT decides to provide some policy support 
to uncompetitive primary agriculture, and the competitive fertilizer and 
agro-processing segments of the agriculture value chain, this chapter 
explores the constraints experienced in each segment, and the prospects for 
upgrading.  
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The second case study in this book is presented in Chapter Three, and 
undertakes a global value chain analysis of the maritime industry in T&T. 
The country’s maritime sector is comprised of port operations, ship repair, 
leisure marine (yachting) and marine services. In 2018, the GORTT 
announced plans to develop a ship repair facility in La Brea in Trinidad. 
This move is a bold step in the right direction, as it has potential to create 
significant commerce through a multiplier effect. However, all of the 
segments of T&T’s maritime sector are interrelated and affect each other. 
For instance, the efficiency of customs and immigration affects the import 
of goods, and the immigration and length of stay of leisure marine tourists. 
Since many of the intermediate products for the ship repair works must be 
imported, the efficiency of the ports affects the supply of the products for 
ship repair. T&T’s international trade, the bunkering and transshipment 
occurring in the Gulf of Paria, and the inflow of leisure marine tourists all 
influence the amount of work available for ship repair stakeholders. 
Therefore, in order to maximize the value that can be captured from any 
segment of T&T’s maritime value chain, the challenges in the entire value 
chain must be addressed. 

This chapter examines the competitiveness factors for T&T’s maritime 
sector and the challenges and supply side bottlenecks that act to restrict the 
development of the maritime sector, and considers some potential strategies 
to address the challenges. Moreover, attention is also placed on how T&T 
may upgrade along the maritime value chain.  

Chapter Four extends the global value chain analysis to the banana industry 
in Dominica. In 2017, the Commonwealth of Dominica was hit by 
Hurricane Maria. The hurricane did significant damage to the country’s 
infrastructure, and completely wiped out its banana crop. The occurrence of 
the hurricanes, the gradual erosion of trade preferences to the EU market, 
and the persistence of diseases (especially the Black Sigatoka disease) 
continue to threaten Dominica’s banana industry.  

Dominica participates only in the primary production segment of the banana 
global value chain. Its producers are small-scale farmers, who are also price 
takers. The banana global value chain is currently dominated by large 
vertically integrated producers, large-scale retailers, and large supermarket 
chains purchasing the product. The small-scale producers have no choice 
but to accept whatever is given to them. 

In moving forward, the Government of Dominica is committed to building 
climate resilience within its country’s banana industry. The government 
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announced plans to create a new state-owned organization, the Climate 
Resilient Execution Agency for Dominica (CREAD), which will lead the 
country’s recovery and execute projects within a climate resilient national 
plan over a four-year period. Technological projects such as the installation 
of early warning systems, as well as ecosystem-based projects such as 
ecological restoration and better soil management practices are good 
initiatives which can be adopted to help build the country’s climate 
resilience.  

More value added can be extracted from bananas through the agro-
processing of bananas. Therefore, it would be sensible for the country to 
seek partnerships to help develop new capacity in the agro-processing of 
bananas and its by-products into processed foods, medical products, and 
consumer goods.  

From Chapter Five, this book starts considering case studies involving more 
than one country in the CARICOM region. As previously mentioned, both 
T&T and Guyana have commercial reserves of hydrocarbons. Currently, 
there are multinationals producing and exporting the hydrocarbons in T&T. 
The multinational in Guyana is set to commence its hydrocarbon export 
from 2020. The multinationals operating in both countries will make 
supernormal profits from the hydrocarbon exports. However, in the absence 
of an adequate correct policy framework to allow the benefits of the 
hydrocarbon industry to spill over to the local population, the locals will be 
mere spectators of their hydrocarbon industry rather than true actors.  

A comprehensive local content policy (LCP) that includes local content 
requirements (LCRs) is needed for both countries to correct this deficiency. 
There is scope to use an LCP and LCRs to strengthen the backward and 
forward linkages between the hydrocarbon and non-hydrocarbon sectors in 
both economies.  

It is noteworthy that LCRs are contrary to the WTO’s non-discriminatory 
principles established in its Trade Related Investment Measures (TRIMs) 
agreement. But there is a double standard in this non-discriminatory 
principle. In fact, the United States (US), which was very eager to raise a 
dispute at the WTO against India for its “Make in India” and “Digital India” 
programmes, has many LCRs providing preferential treatment to its locals 
in several of its states. International trade rules should not be restrictive for 
developing countries and supportive for developed countries. It is the 
responsibility of governments in developing countries to implement policies 
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which can develop their people. And a comprehensive LCP can help the 
governments of T&T, and Guyana achieve this.  

Chapter Six addresses the energy insecurity challenge in the CARICOM 
region. With the exception of T&T, the islands in the region are net 
importers of hydrocarbon energy resources, resulting in a high energy 
import bill. Contrastingly, all of the CARICOM member states experience 
a good supply of solar energy. Thus, there is an untapped potential in solar 
energy. 

The solar photovoltaic panel global value chain is comprised of segments 
for the production of silicon crystals, ingots, wafers, cells, and modules, and 
the installation of the final product. Presently, there is limited participation 
of stakeholders in the installation segment in the solar photovoltaic panel 
value chain in CARICOM.  

The region has a number of factors that favour increase participation along 
the solar photovoltaic value chain. Given that strong research capacity is 
required for the production of high efficiency photovoltaic crystals, ingots, 
and wafers it is unlikely that any CARICOM firm can emerge as a 
significant global player in these segments on their own. The main 
components of a solar system that CARICOM member states may consider 
manufacturing domestically are the solar cells, solar modules, inverters, 
trackers, mounting structures and general electrical components. Moreover, 
CARICOM firms can consider developing partnerships with more 
experienced international producers to help develop their local 
competencies. Furthermore, the governments of the region have a key role 
to play in using policy to provide an enabling environment to encourage the 
development of the solar energy industry in the region.  

Chapter Seven considers a strategy for strengthening the CARICOM 
region’s intra-regional trade. The CSME was created to establish a common 
market and encourage significant intra-regional trade. In practice the intra-
regional trade is weak relative to its inter-regional trade with its extra-
regional trading partners. Moreover, the intra-regional trade is dominated 
by T&T and its large-scale producers. 

While the governments in each member state tend to be significant 
employers, they cannot employ every person. An alternative would be for 
people to seek employment opportunities in the private sector. 
Unfortunately, the multinationals and the foreign direct investment (FDI) 
are attracted to the mineral-rich countries. Additionally, the multinationals 
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tend to employ a small percentage of the labour force, even in the 
hydrocarbon-rich economies. Therefore, some people have no choice but to 
become entrepreneurs in order to earn a living. Given that many of the 
people who become entrepreneurs do not have a vast amount of physical or 
financial capital to engage in business, they are likely to become SMEs. 
These SMEs tend to service the domestic populations with their supply of 
goods and services, and do not actively engage in cross-border trade.  

The size of operations may limit traditional international trade. Indeed, in 
traditional sea-based cargo, trade importers may request their suppliers to 
provide at least a container of their exports on a weekly basis. SMEs may 
not have the capacity to fill a container on such a frequent basis. However, 
technology has revolutionized international trade. The internet and 
electronic commerce (e-commerce) have made it viable for smaller scale 
suppliers to ship small quantities of products to consumers in different 
geographic locations. The SMEs in the developed countries are already 
reaping the benefits of international trade through e-commerce, while some 
developing countries are lagging behind. 

Indeed, it is time for the governments of the CARICOM member states to 
unlock the e-commerce highway for their SMEs. This chapter assesses the 
readiness of Barbados, Jamaica, and Trinidad and Tobago, three CARICOM 
member states, to enable their SMEs to engage in cross-border e-commerce. 
Cross-border e-commerce is advocated as a strategy to promote SME value 
chains in the region. This chapter also places emphasis on identifying the 
correct policy framework to facilitate cross-border e-commerce. 

1.3 Summary Insight 

Globalization has allowed firms to shift different parts of the production 
process to various geographic locations which may generate an advantage. 
As a result, the production of goods and services is very fragmented. Due to 
this fragmentation there is a need for appropriate policy in countries to try 
and capture more engagement and value in global value chains. In order to 
better inform such policy, the global value chain analysis framework can be 
used to determine countries’ current level of participation in global value 
chains, critically examine the bottlenecks that constrain production, and 
assess the prospects for upgrading. Certainly, the global value chain analysis 
framework can be a useful tool to analyse the industries in the CARICOM 
region, and inform policy to improve their gains from international trade.  
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Indeed, the industries in the CARICOM member states continue to be 
confronted by a series of challenges which in turn curb their gains from 
trade. The economies historically relied on agriculture as a means to earn 
export earnings and finance their consumption of imported products. But 
the WTO ushered in a new era of trade liberalization that gradually eroded 
the member states’ preferential treatment. The remaining farmers in the 
primary agriculture industry continue to be confronted by a multitude of 
challenges, which can range from adverse weather conditions, to pests and 
diseases. In order for the remaining farmers to survive in the primary 
agriculture industry, they need climate resilient agriculture strategies. While 
the small-scale farmers have a comparative disadvantage in primary 
agriculture relative to large-scale producers in Latin America, it is still 
important to encourage some amount of domestic production to partially 
satisfy domestic consumption needs. 

The hydrocarbon-rich economies are fortunate to have the option of using 
their hydrocarbon endowments to diversify away from agriculture. 
Certainly, a hydrocarbon exporting facility will generate more revenue than 
a 2-acre farm cultivating legal crops. But how much of the total value 
produced in the hydrocarbon carbon economies will be captured by the 
locals? Local content policy could be used to ensure that the nationals of an 
economy can capture their fair share of the total value. 

An alternative challenge in the CARICOM member states is the 
vulnerability generated from high oil prices, and the statistical change in 
weather patterns caused by increased greenhouse gas (GHG) emissions and 
the greenhouse effect. Greater investments in solar energy could be used as 
a strategy to collectively mitigate the effects of climate change, while at the 
same time generating commerce and employment opportunities. 

The economies can also consider the development of the sub-industries in 
the maritime sector as a means of diversification. Attention should also be 
placed on improving the enabling environment for SMEs so they can also 
reap the benefits from international trade.  

These case studies explored in this book attempt to examine some of the 
industries in the CARICOM region. The findings and the recommendations 
can be used to help inform and improve the trade policy and industrial policy 
of member states within the region.  
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CHAPTER TWO 

GLOBAL VALUE CHAIN ANALYSIS  
OF THE AGRICULTURE INDUSTRY IN T&T 

 
 
 

Abstract 

Trinidad and Tobago (T&T), a twin island state in the Caribbean region, has 
historically been a producer of a variety of agricultural products. From the 
1990s to the present, T&T’s production and export of agricultural primary 
products have been drastically reduced. However, an agro-processing 
industry has emerged in the country over the associated period. Crafting 
policy to encourage agricultural production and agro-processing in T&T 
requires an understanding of how the country participates in the global value 
chain. This study takes an in-depth look at the agriculture/agro-processing 
industry in T&T. Moreover, this study reviews T&T’s position in the global 
value chain for agriculture and agro-processing, and considers policy action 
to facilitate upgrading. 

2.1 Introduction  

For many countries, increasing integration into the global economy provides 
an opportunity to assess a wider range of goods and services and increase 
their economic incomes, and economic wellbeing. Notably, preferential 
trade agreements tend to increase export market assessment opportunities 
for agro-industry products. This presents opportunities for developing 
countries, which often produce various agro-industry commodities.  

While increased market access offers many opportunities for the economic 
growth of exporting countries, developing countries are often daunted by a 
number of challenges. Among these challenges are bottlenecks in production 
and distribution, intense competition, and high-quality standards imposed 
by international consumers. Hence, there is a need for a comprehensive 
approach to value chain management in order for developing countries to 
capture the benefits from international trade. 
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Global value chains (GVCs), as defined by Gereffi and Fernandez-Stark 
(2011), is a full range of activities that firms and workers perform in order 
to bring a product from its conception to its end use. The main activities in 
a value chain include the sourcing of inputs, production, marketing and 
distribution of the product to the consumer. As opposed to focusing only on 
production, value chain analysis focuses on the creation of value at every 
stage, thereby treating production as just one stage in a larger value-adding 
chain. The fact that the value-adding activities are increasing, spread across 
several countries, makes the value chain “global” (Greenville et al. 2017). 

A value chain in agriculture is the set of activities performed by various 
actors which brings an agricultural good from the field to final consumption, 
while adding value to each stage of the production process (WTO and 
OECD 2013). The development of agro-industry value chains can be 
beneficial to economies as it presents an opportunity to capture more value 
added from domestically produced agricultural products, offer more 
sustainable employment for farmers, and create business opportunities for 
small and medium enterprises (SMEs). Furthermore, it can also enhance 
food security by reducing post-harvest losses and by extending the shelf life 
of agricultural products (UNIDCO 2009). 

Trinidad and Tobago (T&T), a small twin island state in the Caribbean, 
confronts numerous internal development challenges as it aspires to 
transition from an energy-dependent to a diversified economy. In fact, apart 
from energy and energy-related products, the twin island state has 
demonstrated relative competitiveness in producing agro-industry products 
for export in several markets. Indeed, global value chain analysis of the 
agro-processing industry would be of use for the policy makers of the 
country as it could provide a greater understanding on how to deepen the 
productive base of the economy, generate more employment and income-
earning economic activity, and facilitate sustainable economic growth. By 
the examination of the country’s strengths and weaknesses, value chain 
analysis may help policy makers to identify corrective measures, investment 
priorities, and development opportunities. 

The main objectives of this chapter are to i) determine T&T’s position in 
the agro-processing global value chain; ii) map the agro-processing value 
chain to provide insight into the activities, key actors, and relationships 
involved in the value chain; and iii) identify a strategy for upgrading along 
the value chain. 
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This chapter is structured as follows. Section 2.2 provides an overview of 
the global agro-processing industry. Section 2.3 assesses Trinidad and 
Tobago’s position in the agro-processing industry’s global value chain. 
Section 2.4 applies the diamond competitiveness model to examine T&T’s 
agro-processing industry. Section 2.5 focuses on the challenges experienced 
in T&T’s cluster. Section 2.6 considers policy measures which can be used 
to facilitate upgrading in the value chain. Section 2.7 concludes the chapter.  

2.2 Global Agriculture Industry  

The agriculture industry encompasses the cultivation of products for food. 
It includes the harvesting of crops and plants, the rearing of livestock, and 
the processing of intermediate food production into final products. The 
agriculture industry also includes florists, greenhouses, aquaculture, and 
nurseries. However, for the purposes of this report, the agriculture industry 
will refer to the production of food products, both intermediated, and 
processed final goods. Thus, the agriculture or agro-food industry refers to the 
production, processing, promotion, and distribution of agricultural products. 

The agriculture industry is essential for the economic prosperity of 
countries. Directly, the agriculture sector provides the foods that people 
need for nutrition. Thus, it can afford food security to nations. However, the 
agriculture industry has extended benefits as it may act as a source of 
income. In fact, both small-scale producers and large-scale enterprises can 
generate income, although of varying proportions. Agriculture’s income 
generation role for small-scale producers is of significance as it can be used 
to address poverty, one of the Sustainable Development Goals.  

At a macroeconomic level, some countries may specialize in agricultural 
production, earning a significant share of their total export revenue. Other 
countries may opt for the net import of agricultural output. For the importing 
countries, increasing their production of domestic agricultural output may 
reduce their agricultural import dependence, and improve their balance of 
trade. Moreover, given that foreign exchange is required to purchase agro-
industry imports, the production of agricultural products domestically can 
reduce foreign exchange consumption pressures.  

Agriculture GVCs are complex, expanding with the use of biotechnology 
and information systems, and are under pressure to increase output and 
quality. As there are multiple agricultural products, each product can fit 
within its own GVC, resulting in multiple GVCs for the agriculture industry 
(Ahmed and Hamrick 2015). For simplicity, assume there is one main 
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agriculture value chain comprised of multiple segments. Figure 2.1 provides 
an overview of the agriculture industry value chain.  

Figure 2.1: Agriculture Industry Global Value Chain 

 
As can be seen in Figure 2.1, the first column in the chain, “Inputs,” refers 
to the main intermediate products that are necessary for producing 
agricultural output. It includes the seeds for crops, fertilizers, herbicides, 
and pesticides as well as the tools and equipment necessary for production. 
The agricultural input segment to a large extent determines the output of the 
following production segment.  

Within the past forty years, the agricultural seed industry has transformed 
from one that was primarily composed of small, family-owned 
farms/businesses, into an industry dominated by a small number of 
transnational pharmaceutical/chemical corporations (Howard 2009). In the 
United States (US) many farmers purchase their seeds rather than using 
seeds saved from previous harvests. The seed business has evolved to one 
that integrates plant breeding to improve agricultural output. In fact, seeds 
are also exported globally, to the extent that small-scale farmers can 
purchase imported seeds to cultivate their crops.  

As can be seen in Table 2.1, the global seed export industry was a US$70 
billion industry in 2016. The US is the top exporter of seeds worldwide, 
with their 35% market share of total world seed exports. With regard to 
other major regions, Latin America and the Caribbean (LAC) ranks number 
2 in global seed exports, followed by the EU-27 region.
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Table 2.2: Top Seed-producing Firms Globally 
 

Company – 2007 Seed sales (US$ 
millions) 

% of global proprietary 
seed market 

Monsanto (US) $4,964 m 23% 
DuPont (US) $3,300 m 15% 
Syngenta 
(Switzerland) 

$2,018 m 9% 

Groupe Limagrain 
(France) 

$1,226 m 6% 

Land O' Lakes (US) $917 m 4% 
KWS AG 
(Germany) 

$702 m 3% 

Bayer Crop Science 
(Germany) 

$524 m 2% 

Sakata (Japan) $396 m <2% 
DLF-Trifolium 
(Denmark) 

$391 m <2% 

Takii (Japan) $347 m <2% 
Top 10 Total $14,785 m 67% [of the global 

proprietary seed market] 
Source: GM Watch (2009) 

Monsanto, a US-based firm, captured 23% of the global proprietary seed 
industry in 2007. It was closely followed by DuPoint, another US-based 
firm, then by Syngenta, a Switzerland based firm. Collectively, the top three 
companies accounted for 47% of the global proprietary seed industry. 

The top firms in the seed industry achieve and maintain their dominant 
status by conducting scientific research and genetic modification of seeds, 
which in turn produce high yielding agricultural products. Moreover, the 
Gene Giants have used intellectual property laws to secure their 
oligopolistic power over the industry (Fernandez-Cornejo 2004; GM Watch 
2009; Howard 2009, 2015).2  

                                                            
2 Seeds were previously a common resource that was not controlled by governments 
or firms. Subsequently, innovations could benefit anyone. However, in the US, the 
right to save and replant seeds has been increasingly restricted. There was a granting 
of full patent protections on transgenic seeds, to legally prevent the saving of seeds 
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The agro-chemical industry is comprised of the fertilizer, pesticide, 
herbicide and fungicide industries. Fertilizer, which refers to any material 
of natural or synthetic origin that is used as nutrients for crops, is used to 
increase agricultural output, especially in monoculture farming. Pesticides 
and herbicides are complementary to fertilizers since monoculture fields are 
highly attractive to certain weeds and insect pests. Additionally, the ability 
for crop diseases to wipe out the entire agricultural output where 
monoculture farming is practised provides justification for fungicides.  

The three main macronutrients of fertilizers are Nitrogen, Phosphorus, and 
Potassium. Ammonia is a compound of nitrogen and hydrogen, and is also 
used as the main ingredient for fertilizer. Urea, which is comprised of 
carbon, nitrogen, and oxygen, is also used for the production of fertilizer. 
The secondary macronutrients of fertilizers are sulphur, magnesium, and 
calcium. Out of the aforementioned macronutrients, nitrogen is most 
important for higher crop yields (Yara 2014).3  

As can be seen from Table 2.3, the top exporters of ammonia in 2015 were 
T&T, with its 21% market share; Russia, with its 18% market share, Saudi 
Arabia with its 16% market share; then followed by Canada with its 10% 
market share. Collectively, the top four ammonia exporting countries 
represent 65.1% of total ammonia exports in 2015. Such dominance in the 
ammonia industry stems from the aforementioned countries’ factor 
endowments in natural gas.  

However, when considering the top fertilizer exporters for 2015, China 
emerges as the number one exporter with its 19% market share, followed by 
Russia and Canada with shares of 16% and 11% respectively. It is notable 
that when the entire fertilizer industry is considered, T&T only has 
approximately 1% of total exports, in contrast to its dominance in the 
ammonia industry. Globally, the top ammonia producing firms are Yara, CF 
Industries, the DF Group, and PotashCorp. 

                                                            
from produced crops. Furthermore, the US seed industry also became more 
oligopolistic due to the mergers and acquisitions of multiple small firms into larger 
ones from the 1970s to the present (Howard 2015).  
3 Note: nitrogen fertilizers can also be linked to the natural gas industry’s global 
value chain. However, for simplicity, only the agriculture value chain is considered 
in this chapter.  
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With regard to consumer markets, Asia is the largest fertilizer market. 
Moreover, China and India are the two largest consumers of fertilizers. 
Figure 2.2 displays the import of fertilizer by country. 

Figure 2.2: Fertilizer Consumption in the Top Five Countries, 1961-2011 

 
Source: Earth Policy Institute (2017) 

In the agro-chemical industry (SITC revision 3. 591), the top exporters in 
2016 were Germany, with its 14% market share, followed by China with its 
12% market share, then France and the US, both with an 11% market share. 
See Table 2.5. 

The world’s “Big Six” agricultural chemical companies are BASF and 
Bayer, from Germany; Dow Chemical, DuPont, and Monsanto from the US; 
and Syngenta from Switzerland. The factors favouring the aforementioned 
companies dominating the industry, include: 1) their vertical and horizontal 
integration (they operate at multiple segments in the agriculture input 
industry value chain); 2) mergers and acquisitions; 3) a protective 
environment; and 4) their continuous research (MacDonald 2017).  

In the agricultural equipment industry, the EU-27 region and North America 
are the top exporting regions. See Table 2.6. 
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