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Abstract

During the last 40 years, we have seen that despite a doubling of global population, agricultural pro-
duction has expanded faster still, suggesting that global food security has increased. The volume of
cereals production has more than doubled and world meat production has more than quadrupled,
for example. The traded volumes of food products have been expanding even more rapidly than
world’s output. Since 1960, each 1 percent increase in food output has been accompanied by 3 percent
trade increase. Consequently, the economic value of food products traded worldwide has increased
almost thirty-fold since the 1960s to equal over USD 1,020 billion by 2010. In other words, agricul-
ture’s worldwide dependence on trade has been increasing in spite of the impediments to agri-food
trade erected over the years by national governments.

Trade expansion in agricultural commodities and food products has been accompanied by
significant increases in agricultural input trade, such as fertilizers, pesticides, farm machinery,
feedstuffs and genetic material. This paper attempts to increase our understanding of the struc-
ture and characteristics of international trade in agricultural inputs and to provide a historical
perspective on the extent and direction of global trade in agricultural inputs. A general discus-
sion of the factors which influence the magnitude and changes of agricultural input trade
flows is also included.

Global trade in agricultural inputs occupies a special niche in the discussion and analysis
of international agricultural trade. Trade in agricultural inputs arises partly because of the
geographic disparity between agricultural input manufacturing and mining activities and the
production of agricultural commodities. Just as the location of agricultural cropland and the
production of agricultural commodities are unevenly distributed around the world, so is the
production of agricultural inputs. The specific agricultural inputs examined here are fertiliz-
ers, pesticides, feedstuffs and agricultural machinery.

The empirical analysis of the study will be conducted with a sample of annual data that
cover international trade flows in agricultural inputs from 1961 to 2009. Volume and value
statistics by country on imports and exports of fertilizers, pesticides, agricultural machinery
and foodstuffs are obtained from FAOSTAT and COMTRADE, supplemented with individ-
ual country sources as required to fill gaps.

The results show that expansion of the global food market has resulted in a reshuffling of re-
sources over the entire globe, providing food and livelihood possibilities where they may
have been previously limited, unavailable or untenable (e.g. food provision to cities,
or the development of animal production through imports of feed inputs). This market expansion
has been accompanied by significant increases in agricultural input trade, such as fertilizers, pesti-
cides, farm machinery, and genetic material. The major exporters of fertilizers are those countries
with energy-rich resources or mineral reserves. In the case of pesticides and farm machinery, the
major developed countries of North America and Western Europe tend to be major input export-
ers. This is due to their manufacturing infrastructure and heavy commitment to public and private
research and development expenditure.
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Introduction

During the last 40 years, we have seen that despite a doubling of global population, agricultural pro-
duction has expanded faster still, suggesting that global food security has increased. The Green Revo-
lution in the 1960s initiated the industrialization of agricultural production worldwide and food pro-
duction volumes have increased dramatically since then. The volume of cereals production has more
than doubled and world meat production has more than quadrupled (FAOSTAT 2008), for example.
The traded volumes of food products have been expanding even more rapidly than world’s output.
Since 1960, each 1 percent increase in food output has been accompanied by 3 percent trade increase.
Consequently, the economic value of food products traded worldwide has increased almost thirty-fold
since the 1960s to equal USD 1,020 billion by 2010 (FAOSTAT 2011). In other words, agriculture’s
worldwide dependence on trade has been increasing in spite of the impediments to agri-food trade
erected over the years by national governments.

Trade expansion in agricultural commodities and food products has been accompanied by sig-
nificant increases in agricultural input trade, such as fertilizers, pesticides, farm machinery, feedstuffs
and genetic material. The use of intensive inputs in agriculture and access to plentiful fossil energy has
enabled an increase in food production and standard of living, providing food and livelihood possibili-
ties where they may have been previously limited, unavailable or untenable (e.g. food provision
to cities, or the development of animal production through imports of feed inputs). The Green Revolu-
tion, in particular, led to the increasing use of high yielding seeds, fertilizers and chemicals as well as
diesel and electricity. As a result, imported inputs take significant share in the production system of
modern agriculture (Deutsch 2004).

Global trade in agricultural inputs occupies a special niche in the discussion and analysis of
international agricultural trade. Trade in agricultural inputs arises partly because of the geographic
disparity between agricultural input manufacturing and mining activities and the production of agricul-
tural commodities (Daberkow and Parks 1990). Just as the location of agricultural cropland and the
production of agricultural commodities are unevenly distributed around the world, so is the production
of agricultural inputs.

This paper attempts to increase our understanding of the structure and characteristics of interna-
tional trade in agricultural inputs and to provide a historical perspective on the extent and direction of
global trade in agricultural inputs. A general discussion of the factors which influence the magnitude
and changes of agricultural input trade flows is also included. The specific agricultural inputs exam-
ined here are fertilizers, pesticides, feedstuffs and agricultural machinery.

The empirical analysis of the study will be conducted with a sample of annual data that cover
international trade flows in agricultural inputs from 1961 to 2009. Volume and value statistics by
country on imports and exports of fertilizers, pesticides, agricultural machinery and foodstuffs are
obtained from FAOSTAT (2011) and COMTRADE (2011), supplemented with individual country
sources as required to fill gaps. Volume data is compiled in metric tons, and value data in US dollars.
The transaction value is the value at which goods were bought by the importing country and includes
the cost of transportation, insurance, and freight to the frontier of the importing country (c.i.f. valua-
tion).

Factors affecting agricultural input trade
International trade is founded on the principle that open markets allow countries to specialise in pro-
ducing the goods or services in which they have a ‘comparative advantage’. This theory outlined by
David Ricardo (1817) demonstrates that a country will be better off if, rather than producing every-
thing it consumes, it specializes in producing goods and services in which it is particularly productive.
This advantage might occur because of climate, natural resources, plentiful land or labour, specialist
knowledge or so on. It can then trade its surplus of these goods with other countries to obtain other
goods it wishes to consume. With specialisation and trade, the country is able to consume more than it
would have done if it had consumed only what it produced (i.e. 100% self sufficient).

The concept of comparative advantage is often used to explain why country or region produces
(and possibly exports) or imports an agricultural input or agricultural commodity. A country’s en-
dowment of natural resources, such as phosphate rock, or potash, is an obvious determinant of crude
or manufactured fertilizer production and trade. A highly developed manufacturing infrastructure,
such as is found in countries producing significant amounts of farm machinery and pesticides, influ-
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ences trade flows of these products. In other cases, such as herbicides and plant and animal genetic
material, a heavy commitment to public and private research and development is correlated with input
production and export (Daberkow and Parks 1990).

One of the key factors driving the use of aggregate agricultural input is the amount of area de-
voted to cropland. Worldwide cropland area of the major crops increased about 8 percent between
1960 and 2009. Much of the world’s cereal cropland in 2009 was located in Asia (34 %), Africa (16
%), Northern America (15%), and Eastern Europe (14%). However, due to differing intensities of
input use and crop mixes, the actual production of cereals showed a somewhat different distribution.
Asia produced slightly over 44 % of the world’s cereals, followed by Northern America (22 %) East-
ern Europe (8 %), and Africa (7%).

Fertilizer consumption, the best documented input use statistics, reflects the world’s geographic
distribution of cereal land and input use intensity. World use of fertilizers increased about 275 (in
terms of nutrients) per cent between 1980 and 2009, use in Asia quadrupled, and the use in South
America tripled. Concomitantly, Asia’s share of world fertilizer consumption grew from 32 percent in
1980 to 64 percent in 2009, while the North America decreased its share from 24 percent in 1980 to 12
percent in 2009.

Therefore, Asia produced about 44 percent of the world’s cereals with 64 percent of the fertiliz-
ers, while Northern America produced 22 percent of the cereal production but consumed only 12 per-
cent of all fertilizers. Crop mix, the extent of non-cereal commodity production, relative input and
output prices, climate, available technology, and soil nutrient requirements vary considerably between
Asia and Northern America.

Global trade in agricultural inputs

The value of global farm fertilizer trade increased from around USD 13 billion in 1980 to over USD
20 billion in 2009. World trade in crude fertilizers, which is primarily phosphate rock, increased more
than six-fold in value from 1960 to 1989, but has trended downwards since then. In 2009 the value of
crude fertilizer exports were less than USD 1.5 billion, approximating the trade levels of the early
1970’s. This indicates stagnating trade flows as more phosphate rock is processed rather than shipped
in raw form. Africa and Eastern Europe, by virtue of their large deposits of phosphate rock dominate
the export market for crude fertilizers. Western Europe has traditionally been the major importer of
crude fertilizers with nearly one-half of the total value.

While crude fertilizer trade patterns depend upon the disparities between deposits of phosphate
rock and the location of agricultural production, the trade in manufactured fertilizer is more complex.
The production of manufactured fertilizers depends on such natural resources as natural gas, sulphur,
and potash reserves and on manufacturing infrastructure. North America and Eastern Europe are lead-
ing exporters of manufactured fertilizers. Asian countries are the primary import markets, accounting
for roughly 40% of the volume of world imports. North America and Western Europe are also major
fertilizers importers, accounting for 19% and 16 % of world imports, respectively.

Asia is a largest net importer of fertilizers primarily due to China, Thailand, India, Japan, and
Malaysia. South America has also become a large net importer over the years. However, Asia’s fertil-
izer self-sufficiency rate remains still around 90%, while South America’s fertilizer self-sufficiency
rate is only around 43%, down from 55% in the early 1990’s. Oceania’s self-sufficiency rate in fertil-
izers has also been traditionally less than 60%. Eastern Europe and Northern America are the largest
net exporters of fertilizers with Russia, Belarus, Lithuania, Romania, the US, and Canada the major
exporting countries.

International trade in pesticides products grew from around USD 4.5 billion in 1980 to over
USD 25 billion in 2008. Pesticides manufacturing typically requires a sophisticated industrial infra-
structure as well as heavy commitment to research and development. Hence, pesticides are only pro-
duced in a few countries. Western Europe has been the dominant pesticide exporter, accounting for
between 40 and 50 percent of the value of all world exports. Asian countries account for about 20 per-
cent of world pesticides exports. North America has historically exported 15 percent of the value of all
pesticides.

Asia and Western Europe are also large pesticides importers, importing currently about 40 per-
cent of all the traded pesticides. South America’s share has increased from less than 4 percent in 1990
to about 15 percent in 2009. African, South American and Eastern European countries are the primary
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net importers of pesticides. Asian, Northern American and Western European countries are the largest
net exporters with USA, China, India, Germany, France, and Belgium the major pesticides exporting
countries.

In terms food security, pesticides together with veterinary medicines are critical, and if there is a
plant or animal epidemic, several countries need to use these chemicals at the same time. Normally,
there is no extra production capacity and also the raw materials for pesticides and medicals are not
easy to get. Therefore, in crisis situations it will be very difficult to get large volumes of these chemi-
cals.

The value of global farm machinery exports increased from around USD 13 billion in 1980 to
over USD 40 billion in 2009. Farm machinery production, which includes tractors, harvesters and
other agricultural machinery, is mainly located in the industrialized countries of Asia, North America
and Western and Northern Europe. Western Europe has historically dominated the trade of farm ma-
chinery, accounting for nearly 40% of all exports in most years. Germany, France, and the Netherlands
are the major exporting countries. The major importing regions are in North America, Western
Europe, and Northern Europe. Africa, Oceania, Eastern and Northern Europe have historically been
net importers of farm machinery. In terms of food security, the most critical in machinery imports are
spare parts and their logistics, because spare parts are stored in a very few central storage in Europe
and North America.

Protein feeds, especially soy, form a critical factor on the livestock production side. There are
only three major producers of soy in the world: the US, Brazil, and Argentina. This means that all
Asian and European countries need to import large amounts of soy to have efficient meat and milk
production. Without soy, all broilers, 50 % of pigs and 20 % of cows in Europe would be without pro-
tein feed. The entire soy chain is vulnerable. Forty percent of the imports to Europe occur in Rotter-
dam and several oil pressing facilities are situated near Rotterdam. Although farms can replace soy
with rapeseed, it’s not as effective.

Concerning energy, and especially oil and gas, only few countries worldwide are self-sufficient.
In Europe only Norway is nearly 100 % self-sufficient. A couple of other European countries have
their own production, but the rest need to import practically 100 %. In the future, some part of the oil
used on farms could be bio based, but only on average of 10-30 %. Without energy security, the mod-
ern food systems are unlikely to enjoy food security, whatever its level of food self-sufficiency.

Conclusions

As the world’s food production system has become more interdependent, trade in raw agricultural
commodities, processed foods as well as agricultural inputs have grown steadily. Agriculture’s world-
wide dependence on trade has been increasing in spite of the impediments to trade erected over the
years by national governments. The Green Revolution, in particular, initiated the industrialization of
agricultural production worldwide and traded volumes of food products have increased dramatically
since the 1960’s.

The expansion of the global food market has resulted in a reshuffling of resources over the entire
globe, providing food and livelihood possibilities where they may have been previously limited, un-
available or untenable (e.g. food provision to cities, or the development of animal production through
imports of feed inputs). This market expansion has been accompanied by significant increases in agri-
cultural input trade, such as fertilizers, pesticides, farm machinery, and genetic material. Trade in agri-
cultural inputs is essential to improve food security. Restrictions on international trade could jeopard-
ize prospects for regional food security.
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