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Abstract

Organic food has become an important part of global agricultural politics and eco-
nomics. Developing countries have increasingly become involved in organic agriculture
even in the absence of large domestic demands and without arrangements to get their
organic foods recognized by other countries. What determines countries’ involvement
in organic agriculture? I argue that countries’ relationship with the largest market for
organic food—the European Union—in conjunction with their domestic organic regu-
lations shapes the extent of their organic agricultural production. While investment in
organic production can be risky, the risk is lower for some countries. Producers face
lower risk in countries that 1) already export a lot of agricultural products to the E.U.
2) have well developed domestic regulations of organic food and 3) were former colonies
of an E.U. member. Countries with these characteristics have a higher likelihood of
devising a regulatory arrangement that would facilitate exports of organic products
to the E.U. Accordingly, these countries have higher numbers of organic producers
and higher amounts of organic agricultural land. Empirical analysis utilizing novel
data compiled from annual reports on The World of Organic Agriculture supports this
argument.

∗This is a significantly revised version of a paper presented at the 2013 Annual Meeting of the International
Studies Association (ISA) in San Francisco, CA, April, 2013.



1 Introduction

In recent years, consumers in developed countries such as the the United States and the Eu-

ropean Union have increasingly become more interested in the production and the processing

of food they eat. The concern on the part of consumers is most evident in the growing move-

ment in support of organic food, locally produced food and fairly-traded food products. The

increasing support for these movements indicate consumers’ deep dissatisfaction with the

conventional process through which food and agricultural inputs into it have been produced.

Even though such movements have been gaining steam in cities around the U.S., the

segmentation in the market is still very evident. Whereas one location of a grocery store

chain might prominently and extensively carry organic and local food items—of both fresh

and processed types—a different location of the same chain might not carry any organic

items. Different income levels and accordingly varying demand for these typically more ex-

pensive foods across metropolitan regions, states and country likely explain these marketing

stratifications.

A similar division exists between the rich and the poor at the international level. In 2011,

Americans consumed organic food products worth about 67.2 euros (about 90 U.S. dollars)

per person . During the same year, Mexicans’ consumption was worth about 0.2 euros (less

than 30 U.S. cents) per person. The Swiss consumption of organic products, by contrast,

was about 177 euros (about 237 U.S. dollars) per person.1 Given the population size among

developed countries, the U.S. dominated in the overall market size during the same year with

the total retails sales value of approximately 21 million euros (about 28 million U.S. dollars).

The next largest market—Germany—recorded total sales of about 6.7 million euros (about

9 million U.S. dollars). Only developed countries occupy the list of top-ten countries ranked

by the size of their organic food markets. These are the U.S., Germany, France, Canada,

1 The World of Organic Agriculture: Statistics and Emerging Trends 2013, Table 12 “Global market data:
Domestic sales, per capita consumption, and exports by country 2011” (pp. 71–72).
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the United Kingdom, Italy, Switzerland, Austria, Japan and Spain.

The stratification in consumption among countries is unsurprising since organic foods are

luxury goods. Although some research reveals that output productivity of organic farming

can be equal to or greater than that of conventional farming, the price of an organically

farmed produce is typically significantly higher than that of an equivalent produce grown

conventionally.2 In this manner, organic farming is at odds with the Green Revolution.

Developing countries have benefited greatly from the results of the revolution, which sought

to increase yields of agricultural production through scientific intervention thereby lowering

the price and accessibility of food.

In this context, developing countries have been increasing their involvement in organic

agricultural in recent years. The number of organic producers has been increasing in all

regions. Between 2010 and 2011, the number increased 0.3% in Africa, 34.4% in Asia and

16.8% in Latin America. Moreover, in 2011, over one million hectares of agricultural land

in Africa was devoted to organic farming. In Asia, the amount was 3.7 million hectares,

and 6.9 million hectares in Latin America.3 Figure 1 and Figure 2 show the changes in

the number of organic producers and organic area, respectively. The top half of each chart

shows the initial number and amount of organic producers, approximately at the beginning

of 2000s, and the bottom half shows the corresponding figures at the end of the period under

analysis. While organic agriculture still constitutes only a small portion of total agricultural

production around the world, the overall trend across the world is clear and the changes

taking place in developing countries are apparent.

[ Figure 1 about here ]

[ Figure 2 about here ]

2 Of course, part of the price differential results from the internationalization of environmental costs
that organic farming entails. However, poor people/countries’ consumption choices implicitly reflect their
decisions about the appropriateness and the necessity of internalizing such social costs.

3 The World of Organic Agriculture: Statistics and Emerging Trends 2013, Table 8 “World: Organic
areas: Agricultural land (including conversion areas) and further organic areas by region in 2011” (p. 57).
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As the consumption patterns discussed above reveal, the domestic demand for organic

food is not high in developing countries—certainly less than in developed ones. Accordingly,

a simple explanation for the trend of increasing organic production might be that poorer

countries are taking advantage of the opportunities to export high-value agricultural products

to developed country markets. This account, however, fails to take into consideration that

most developing countries in the world do not have arrangements with the U.S and the E.U.

to have their organic produce be directly recognized as such. The system has changed in the

recent years to allow greater flexibility in importing organic foods into the E.U. For most of

the time period that the E.U. has regulated organic food, however, only a small number of

countries could export produce recognized by their own governments as organic to the E.U.

as organic products. Most of these recognized countries are developed ones with comparable

organic food regulations—e.g. Australia, Israel, New Zealand, and, recently, the U.S. The

only developing countries with authorization to export organic food to the E.U. have been

Argentina, Costa Rica, India and Tunisia.4 For producers in the remaining countries around

the world, their products have had to be certified by agents directly accredited by the E.U.

The U.S. has maintained a corresponding system of regulations of its own.5

In short, the developments in organic agricultural production raise an interesting question

for research. What explains developing countries’ level of involvement in organic agricultural

production? In particular, why do the number of producers involved in organic farming and

the amount of agricultural land devoted to organic agriculture vary across countries and

over time? These are important questions to address for multiple reasons. First, most

immediately, economic wellbeing of organic producers in developing countries is at stake.

They may not receive full remuneration for their organic produce if importing countries

do not recognize it as organic or the certification process is costly. Second, devoting more

4 Countries compiled from various E.U. regulations regarding importation of organic food.
5 “Identifying, Importing, and Exporting Organic Products,” National Organic Program, U.S. Depart-

ment of Agriculture. http://1.usa.gov/1ayZksj, accessed July 2, 2013.
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resources to organic agriculture can affect the price of conventional agricultural products by

reducing the resources devoted to the latter. As demonstrated by the widespread food riots in

recent years, prices of food can have significant economic and political consequences. Third,

little international cooperation exists on organic food and agriculture. Increasing involvement

by developing countries in organic agriculture will lead to regulatory conflicts in this issue-

area heretofore witnessed only among developed countries (e.g., United States—European

Union controversy over genetically modified organisms). Last, the rising organic movement

can have important consequences for the future of international agricultural production,

trade, nutrition and hunger by altering the benefits that the Green Revolution created.

In this article, I argue that countries’ relationship with the largest market for organic

food—the European Union (E.U.)—in conjunction with their domestic regulations of organic

food shapes how much organic agricultural production they engage in. Given the small inter-

nal demand, developing countries largely produce organic agriculture for external markets.

Due to differences across countries in how they regulate organic food, however, food that one

country deems organic may not receive the same recognition by another country. This makes

investment in organic agriculture a risky endeavor. For some countries, this risk is lower. I

argue that producers face lower risk in countries that 1) already export a lot of agricultural

products to the E.U. 2) have well developed domestic regulations of organic food and 3)

were former colonies of an E.U. member. Countries with these characteristics have a higher

likelihood of devising a regulatory arrangement that would facilitate exports of organic prod-

ucts to the E.U. Accordingly, these countries have higher numbers of organic producers and

higher amounts of organic agricultural land. Empirical analysis utilizing novel data compiled

from annual reports on The World of Organic Agriculture supports this argument.

The paper proceeds in the following manner. The next section briefly reviews the extant

literature on the determinants of countries’ and producers’ choice to engage in organic farm-

ing. In Section 3, I first examine the difference between organic and conventional farming
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and the risks that organic production impose on growers around the world. I then develop

the argument that links countries’ economic characteristics with the choices that producers

in those countries make about organic farming. In Section 4, I carry out an analysis of the

argument, using data on the number of organic producers and the amount organic land.

Section 5 concludes the paper by summarizing the main findings and outlining potential

future avenues for research.

2 Determinants of Organic Agriculture in Developing

Countries

While the variation in organic agriculture I address in this paper is at the country level, the

fundamental phenomenon underlying the outcome is the choice that producers/farmers make

between conventional and organic agricultural production. A small but growing literature

exists on how farmers make the choice and how organic agriculture has gained momentum

in recent years. In this section, I briefly review the extant arguments and conclude with a

critique that insufficient explanation exists for developing countries’ involvement in organic

farming.

The framework that Fairweather provides in the context of farmers in New Zealand

offers a useful way of classifying the different constraints that farmers face (Fairweather,

1999). The four types that he identifies are the following: “hopeful organic” exploring

potential organic products and/or developing techniques; “frustrated organic” prevented

from entering organic farming due to family or financial commitments; “pragmatic organic”

who would leave organic farming if the premium from organic farming were to decrease; and

“committed organic” who would not leave organic farming based on financial incentives. The

four types at a broader level point to a distinction in producers’ choice between conventional

and organic—normative commitments and economic incentives. These correspond to the
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causes of broader alternative trade organizations (ATOs) that Rice identifies, which are

social justice and sustainability on the one hand and new channels of trade and marketing

on the other (Rice, 2001). I address each of these in turn.

Much of the existing literature is devoted to explaining the growth of organic agricul-

ture in developed countries and producers’ choices in developed countries. For example,

Michelsen et al. carry out a case study of six European countries—Austria, Belgium, Den-

mark, the United Kingdom, Greece and Italy—on how organic farming arose in those coun-

tries (Michelsen and Lynggaard, 2001). A critical factor that many analysts points to is

the rise of organic agriculture as a social movement. In particular, Michelsen characterizes

the phenomenon as expressing “general criticism of mainstream European agriculture, and

more general doubts about the interplay between man and nature as reflected in modern

technology” (Michelsen, 2001, 3). Buck et al. echo these ideas in their study of organic

vegetable commodity chain in California (Buck et al. , 1997). They argue that the organic

sector reflects an emphasis by growers on issues of sustainability over profits.

Certainly, consumers’ preferences for organic food figure prominent in the social move-

ment. A report by Bonti-Ankoman and Yiridoe lays out the complexity of consumer demands

(Bonti-Ankomah and Yiridoe, 2006). In general, not all consumers fully understand the con-

cept and the implications of organic food, but their preference for it is largely driven by health

and safety concerns. At the same time, price differential between conventional and organic

food affects consumers’ buying choices. In addition to these more material concerns—health

or disposable income—Harper and Makatouni argue that ethical concerns about animal wel-

fare also drive consumers’ support for organic agriculture (Harper and Makatouni, 2002).

These concerns in turn generate a social movement against conventional farming and in

support of organic farming (DuPuis, 2000).

In contrast to these social movement explanations highlighting changes in the normative

approach by consumers and farmers, the second group of arguments highlight the economic
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incentives that farmers confront. This corresponds to Fairweather’s classification of “prag-

matic” and “frustrated” organics. While profitability of organic production can attract

growers, the necessary initial investment can hamper the transition. Lohr and Salomonsson

extracts lessons from the Swedish experience for whether subsidies would be necessary for

organic farming to grow in the U.S. (Lohr and Salomonsson, 2000). They find that farmers

that manage larger and less-diversified farms benefit from subsidies to overcome the hurdle.

Interestingly, in addition to subsidies, Pietola and Lansink find that generally inefficient

producers—those facing low returns and low crop yields—tend to switch to organic farming

(Pietola and Lansink, 2001).

The literature that exists on developing countries’ entry into organic agriculture em-

phasizes the economic incentives that producers in those countries face. In the context of

developing countries, however, direct subsidies do not play a role but economic opportunities

and consumer demands from developed countries might. Raynolds argues that some Latin

American countries in particular have become part of organic commodity network with the

U.S. and European markets (Raynolds, 2004). Argentina is the prime example. With or-

ganic certification, producers in developing countries have become able to participate in the

network. Scialabba provides a broader analysis, arguing that consumer demand in devel-

oped countries in general has led to the growth of organic farming in developing countries

(Scialabba, 2000). The heightened demand provides incentives to developing country govern-

ments to overcome regulatory barriers in order to earn foreign exchange through the export

of organic products.

Despite the well developed and explored arguments in the context of developed countries

and the emerging explanations about developing countries’ choices, no extant empirical work

analyzes the more general determinants of countries’ engagement in organic agriculture.

For developing countries, some of them may be integrated into international organic food

production network. However, those that have increased production in the absence of both
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meaningful domestic demands and arrangements for international exports raise a question

as to why they have done so.

3 Domestic Regulations and International Relations in

Organic Agricultural Production

In this section, I develop a novel argument that can account for developing countries’ in-

volvement in organic agricultural production. Recognizing the limited internal demand for

organic foods in developing countries, the argument focuses on the market opportunities that

countries have abroad.

Organic production potentially offers high payoffs given that organic produce reaps higher

returns than produce grown in non-organic (or “conventional”) manner. At the same time,

the costs of entry into organic production is also high due to required certification—both

domestically and internationally, if to be exported—and the initial investment of land and

preparations necessary to obtain the certification. Complicating this calculation is the uncer-

tainty in the organic markets. In the absence of recognized certification systems, producers

of organic agriculture in one country would not be able to export their produce as organic

to another country. Offsetting this potential risk is the benefit that producers can obtain

for being an early entrant into the rapidly growing organic market. Producers that enter

the market when less competition exists would reap higher rents resulting from imperfect

competition.

Against this backdrop, agricultural producers in some situations are more likely to take

the risk of entering into organic production because they anticipate that their produce has

a higher likelihood of securing certification from other markets than other countries do. Of

course, such assessments can vary across producers in a particular country, but I focus on

three differences across countries: domestic regulations over organic agriculture, existing
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economic relationship with potential markets for organic produce and historical relationship

with potential markets.

Combining these components, I argue that agricultural producers in countries 1) with

a high share of agricultural export to the largest organic market—the E.U. 2) with fully

implemented domestic organic regulations and 3) that were former colonies of the E.U. are

most likely to enter into organic production. Thus, countries with these characteristics will

have higher numbers of organic producers and greater amounts of land devoted to organic

production. I elaborate on each of these steps in turn.

3.1 Conventional vs. Organic Production

The International Federation of Organic Agriculture Movement (IFOAM) defines organic

agriculture as the following: it “is a production system that sustains the health of soils,

ecosystems and people. It relies on ecological processes, biodiversity and cycles adapted to

local conditions, rather than the use of inputs with adverse effects.”6 This contrasts with

what is now referred to as conventional farming, which utilizes chemical pesticides and may

rely on genetically modified organisms to increase crop yields.

As the definition explicitly states, the organic approach focuses on the process of produc-

tion rather than the characteristics of resulting agricultural products. This focus, in turn,

requires certification entities to verify that a producer meets the accepted standards of what

constitutes organic farming. There are no corresponding standards and requirements for

conventional agriculture. Whatever regulatory rules that do govern ordinary farming will

apply the same to organic farming.

Investing in land and process to meet the certification requirements is a costly endeavor.

In addition to this major cost of entry, additional costs exist for producers of conventional

6 “Definition of Organic Agriculture” http://www.ifoam.org/growing organic/definitions/doa/
index.html. Accessed March 19, 2013. While other specific definition of organic agriculture may
vary, this definition captures the overall principles underlying organic agriculture.
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agriculture to convert to organic agriculture. In efforts to standardize organic certifications,

numerous international entities have collaborated to produce a set of shared standards.7 The

Common Objectives and Requirements of Organic Standards (COROS) contains these stan-

dards.8 The document lays out the numerous requirements for a producer to be considered

an organic one. Most of these heavily impact the supply chain and the production process

that would levy heavy costs on existing producers of conventional agriculture to convert.

The most critical costs of conversion, however, are the additional requirements imposed

specifically on conversions. In particular, significant time periods are required for producers

converting to organic farming to produce organic products. The common minimum periods

are the following for crops9:

• organic management for [at] least 12 months for annuals and 18 months for perennials.

• the absence of any inputs that do not accord with organic principles and applicable

standards for at least 36 months.

Even after a producer begins switching over to organic farming, the products they produce

may not be deemed organic for up to three years.

These costs—whether for initial investments or for conversion—however, are not the only

factor shaping producers’ choices. The profitability of organic farming can potentially offset

these costs, if the producers can sell the produce in markets that recognize its value. An

increasing number of scientific analyses point to the profitability of organic farming. A study

carried out by the Food and Agriculture Organization (FAO) of the United Nations (UN)

in particular concludes that “the overwhelming majority of cases show that organic farms

are more economically profitable, despite of frequent yield decrease” (Nemes, 2009). The

7 The involved entities include IFOAM, the Food and Agriculture Organization (FAO), the United Nations
Conference on Trade and Development (UNCTAD) and Codex Alimentarius Commission.

8 The IFOAM Norms for Organic Production and Processing (Version 2012)
9 “Main objectives and detailed requirements of the COROS” Id., p. 16.
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analysis attributes the profitability mainly to premium prices that organic produce receives

and the lower production costs.

In addition to these large benefits and costs, organic farming in developing countries

entails a high risk over market access abroad. The best scenario for a developing country

farmer of organic produce is to have their product domestically certified as organic to also be

recognized as organic in foreign markets. This privilege with the U.S. and the E.U., however,

has been available only to a handful of developing countries. The next best scenario is for an

organic farmer in a developing country is for their product to be independently certified as

organic by an agent or body developed countries have authorized, allowing the produce to

be exported as organic. The least attractive scenario is for produce domestically certified as

organic to not receive organic certification for export purposes. In this manner, engaging in

organic agricultural production in developing countries—especially in ones where domestic

demand is low—involves a high degree of uncertainty, which affects producers’ decision to

enter or convert to organic agricultural production.

3.2 Uncertainties in the European Organic Food Market

In this context, the E.U. market plays a unique role in shaping the incentives of agricul-

tural producers in developing countries for two reasons. First, it is the largest market for

agricultural products. Focusing on vegetable products—Harmonized System (HS) codes 6

through 15—the E.U. imported almost 71 billion dollars worth of agricultural products in

2012. The total value of imports worldwide across these categories was approximately 540

billion dollars.10 In other words, the E.U. served as the destination for over 13% of vegetable

agricultural product trade worldwide during the year. The second largest destination for the

same imports was China with imports of about 64 billion, but, of course, China has not yet

become a country with a reputation for valuing organic food. Its market size, accordingly,

10 The trade value data are from the UN Comtrade database. They are in current U.S. dollars.
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does not influence developing country producers’ decisions on whether to enter organic pro-

duction. The third largest importer in 2012 was the U.S., which, along with the E.U. has

become a major international player in the organic food in recent years. The amount of

U.S. imports, however, was only two-thirds of that of the E.U. at 47 billion in 2012. There-

fore, while I anticipate the U.S. to play an important role in shaping agricultural producers’

production decisions around the world, I expect that role to be less than that of the E.U.’s.

In addition to the sheer size of the agricultural market, the organic food market of the

E.U. has long been an important one in the international economy. The western European

market in particular was traditionally the largest one in the world and expanded rapidly

since the middle of the 1990s.11 In the recent years since the 2007–2008 financial crisis,

the growth has slowed, but the European organics market has consistently been one of the

two largest ones in the world along with the North American market. In 2011, the U.S.

market accounted for 44% of total international sales, and the E.U. market account for

41%.12 Although the E.U. organic market is a bit smaller, six of the top ten countries with

the highest per capita consumption—Denmark, Luxembourg, Austria, Sweden, Germany

and France—are E.U. countries.13 In short, the E.U. constitutes a significant international

organic market to which producers around the world have an interest in gaining access.

Such access, however, is limited. On June 24, 1991, the E.U. passed Council Regulation

(EEC) No. 2092/91 on “organic production of agricultural products and indications referring

thereto on agricultural products and foodstuffs.” Article 6 of this regulation lays out the rules

of production for products to be considered organic (or ecological), and Article 11 enumerates

the procedures for imports of organic food from third (i.e., non-E.U.) countries. The main

principle of the latter article is that the products imported from outside the E.U. must

be certified to have been produced and inspected in a manner equivalent to the internal

11 The World of Organic Agriculture: Statistics and Emerging Trends (2004), p. 22.
12 The World of Organic Agriculture: Statistics and Emerging Trends (2013), p. 69.
13 Id., p. 70.
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E.U. requirements. The Commission is the central body responsible for maintaining a list of

qualified countries. The article, however, also granted a limited-term exception for importers

to import from third-party countries not on the list until December 2006, as long as they

could produce evidence that the products were produced according to rules equivalent to

Article 6.14

Regulation (EC) No. 834/2007 of June 28, 2007 substantially amends and expands the

original organic regulation (No. 2092/91) and lays out item-specific rules about production

of organic food. Moreover, it creates a two-track import systems (Title VI “Trade with

Third Countries”). One track based on certification of compliance for products fully in

compliant with the E.U. regulations. The other track is based on equivalence, which means

the certifications rules applied to products “are capable of meeting the same objectives and

principles by applying rules which ensure the same level of assurance of conformity” (Article

2 “Definitions”).15 At the same time, this regulation terminated E.U. member states’ ability

to grant their domestic importers license to import and market organic products from third-

party countries as of December 31, 2012.

In this manner, the E.U. regulations over importation of organic products provide a large

degree of uncertainty for producers seeking to export organic products to the European mar-

ket. The sources of uncertainty are twofold. First, the system is complicated and evolving.

The E.U. Commission has a reputation for implementing elaborate regulations, especially

over agricultural products. Given that the organic regulations in Europe began relatively

recently, the Commission has been continuously revising and refining the rules in the last

two decades. Second, as mentioned above, few countries around the world enjoy unilateral

recognition by the E.U., permitting organic producers from those countries to export to the

14 Commission Regulation (EEC) No. 94/92 of 14 January 1992 elaborates on these initial guidelines.
15 Commission Regulation (EC) No 1235/2008 of 8 December 2008 implements the procedures for autho-

rizing control authorities and control bodies that can provide certification of compliance and equivalence on
behalf of the E.U. Commission.
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E.U. Such recognition is difficult to come by. A mutual recognition agreement between the

E.U. and the U.S. recognizing the equivalence of each other’s regulations became effective

only in 2012. While control bodies authorized by the E.U. may certify countries not rec-

ognized by the Commission, this leaves open the possibility that the organic products from

other countries may not be recognized as such.

3.3 Relationship with the E.U. and Investment in Organic Pro-

duction

I argue that these uncertainties impose different levels of risk for producers in varying coun-

tries. Producers in some countries assess the risk to be lower because they anticipate that

they have a higher likelihood of being able to export organic products to the E.U. than

producers in other countries. Three factors shape the risk assessments: countries’ exist-

ing export relationship with the E.U., the status of countries’ own organic regulation and

countries’ status as a former European colony.

The first condition increasing producers’ expected returns to investing in organic produc-

tion is how much a country’s agricultural exports goes to the E.U. Countries with greater

agricultural export dependence on the E.U. are likely to increase investment in organic pro-

duction for two reasons. First, existing agricultural producers exporting to the E.U. are

more likely to have established channels of importers in the E.U. and be more familiar with

the regulatory requirements of the entity. Accordingly, these producers have an informa-

tional and relational advantage with respect to transitioning to organic production. They

can better become aware of the evolving regulatory rules over organic food and how best

to navigate them. This lowers the cost of converting to organic production and raises the

expected returns of doing so. Second, governments of countries with high agricultural export

dependence recognize the value of maintaining and increasing their producers’ access to the
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lucrative European market. Such governments are more likely to pursue cooperative arrange-

ments with the E.U. to have their own domestic organic regulations 1) become compliant

with the E.U. regulations or 2) be recognized as being equivalent with the E.U. regulations.

This lowers the risk of investing in organic production for producers in these countries.

Export dependence, although necessary, is not sufficient for producers in developing coun-

tries to increase investment in organic production. For governments to align their domestic

regulations or demonstrate equivalence of their regulations with those of the E.U., they need

to have established regulations over organic agriculture and production at home. Drafting

such regulations is likely to be a drawn-out and complex process for most countries. Some

countries may not have the capacity to legislate and enforce elaborate rules. Even the ones

that are capable may take a long time to devise and implement appropriate rules. What will

effectively reduce the risk for producers to invest in organic production, however, is a set

of domestic organic regulations in full effect, which can then be harmonized with the E.U.

rules or evaluated by the E.U. for equivalence.

The last condition necessary to reduce the risk for producers to invest in organic pro-

duction is countries’ historical relationship with European countries. In particular, their

colonial legacy will shape the riskiness that producers associate with organic agriculture.

European countries, initially on their own and subsequently through the E.U., have main-

tained a unique relationship with their former colonies. In the 1970s, the then European

Community (E.C.) created the Lomé Convention, which provided for preferential exports

to the E.C. countries from developing countries, in particular former colonies of Belgium,

France, Great Britain, the Netherlands (Gruhn, 1976; Lister, 1997; Ravenhill, 1985). In

the subsequent decades, the E.C. extended the original convention multiple times through

renewals. All the arrangements included significant budgets for aid and investment in the

recipient countries. Moreover, that European countries have favored in providing foreign aid

to their former colonies is well established (Alesina and Dollar, 2000). Whereas the rela-
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tionship between the two sides have become more reciprocal with the transformation of the

Lomé Conventions to Cotonou Agreements (Barbarinde and Faber, 2004; Gibb, 2000; Hurt,

2003), the overall goal of European countries’ commitment to economic development remains

the same. This suggests that the beneficiaries of Lomé and Cotonou arrangements are in a

privileged position with respect to accessing the E.U. economy. Producers can incorporate

this information into making investment decisions about their agricultural production.

For organic food and agriculture, however, E.U.’s arrangements with developing countries

do not involve any regulatory coordination. Consequently, the E.U. does not confer any

explicit benefits or recognition for organic products imported from these countries. Even in

the absence of an overt agreement, these institutions and the historical basis for them enable

producers to form expectations about the likelihood of a potential future bargain that can

facilitate the export of organic food to the E.U. market. Among the Lomé/Cotonou countries,

the group of countries with the strongest basis for expecting preferential treatment from the

E.U. consists of the former colonies. Accordingly, producers in former European colonies

have the strongest expectation that their government may soon produce an arrangement

with the E.U. for exporting organic products. These are the producers that confront the

lowest risk for investing in organic production.

3.4 Hypotheses

Given the two outcomes of interest—the number of organic producers and the amount of

organic agricultural land—the argument developed above can generate three different dy-

namics in countries where agricultural producers expect higher returns to investing in organic

production. First, some economic actors may enter into agricultural production for the first

time, by purchasing established organic lands. Similarly, some producers that used to solely

farm with a conventional method may partially or wholly convert to organic farming. These

two types of new organic producers would increase the total number of organic producers
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in a country, holding the amount of organic land constant. Second, holding the number

of producers constant, the amount of agricultural land devoted to organic production may

rise when existing organic producers invest in converting more land away from conventional

farming. Lastly, increases in producers and organic land can occur at the same time inde-

pendently, with new producers entering organic production and existing organic producers

investing in more land. Alternatively, new producers may enter organic production by con-

verting conventional agricultural lands into organic ones.

The likelihood of each of these scenarios depends on the relative riskiness of each option.

In general, new producers entering into organic production on an established organic land

will entail less risk than new or existing producers investing in creating new organic land

through conversion, which takes a long time. Accordingly, I expect the number of organic

producers to have a higher elasticity with respect to the three factors—export dependence,

domestic regulations and colonial legacy—than the amount of agricultural land devoted to

organic production. The argument development thus far generate the following testable

hypotheses:

• H 1: If a developing country has a higher level of agricultural export dependence on the

E.U., then it will have a greater number of agricultural producers producing organic

products, if the country has its own domestic organic regulations and is a former

European colony.

• H 2: If a developing country has a higher level of agricultural export dependence on

the E.U., then it will have a greater amount of agricultural land devoted to organic

production, if the country has its own domestic organic regulations and is a former

European colony.
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4 Empirical Analysis

4.1 Research Design and Data

In the following analysis, I test the argument using data at the level of country-years. Because

the phenomena of interest is organic agricultural production in developing countries, I focus

the analysis to developing countries defined as those that are not members of the Organisation

for Economic Co-operation and Development (OECD). Since the argument focuses on the

role of the E.U., I also exclude member countries of the E.U. from the analysis. Lastly,

the E.U. has had agreements recognizing organic food from some countries during the time

period under analysis. Non-OECD countries with such recognitions are Argentina, Costa

Rica, India, Israel and Tunisia. I exclude these countries from the sample as well. The

number of countries included is 84 or 87, depending on the outcome variable. The years in

the analysis range between 1996 and 2010.

Dependent Variables

The two dependent variables in the analysis are the number of organic agricultural pro-

ducers in each country year and the amount of agricultural land devoted to organic farming.

The data is collected from The World of Organic Agriculture reports. These are annual

reports published by Research Institute of Organic Agriculture (FiBL) and International

Federation of Organic Agriculture Movements (IFOAM). The first report was in 2000 and

the latest report was in 2013.

Countries differ on the number of organic producers they report to the organizations

compiling the data. Some countries “report the number of smaller holders while others re-

port only the number of companies, projects or grower groups. . . .”16 I take these underlying

differences in the data into consideration when analyzing the data below. Organic areas

represent certified organic land and areas that are already fully converted as well as land un-

16 The World of Organic Agriculture: Statistics and Emerging Trends 2013, p. 38.
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dergoing conversion.17 Because the definition includes areas that are undergoing conversion

to organic management, the measure constitutes an upper-bound of organic land.

While the data coverage has improved in recent years’ reports, it was uneven during

the earlier part of the period. Not only was the number of countries surveyed low, but the

temporal coverage for countries was irregular. In order to create as continuous of a series as

possible for each country, I interpolate to fill in years with missing data in each of the two

variables. I use simple linear interpolation to fill in the variables for one or more years with

missing data in between years with reported data.18 The proportion of interpolated data is

relatively small, at about 35% of the entire dataset. To reduce the skew in both measures, I

take their natural log. The logged producers measure varies between 0 and 13 with a mean

of 6.0 and a standard deviation of 2.7. The logged land area measure varies from .69 to 15

with a mean of 8.4 and a standard deviation of 2.7.

Explanatory Variables

The first explanatory variable is the share of countries’ agricultural exports to the E.U.

in each year and captures countries’ dependence on the E.U. for exporting their agricultural

products. I define agricultural exports narrowly here as I do above, consisting of products in

the two-digit HS codes between 06 and 15. These constitute vegetable products and include

edible vegetables, fruits, coffee/tea/spices, cereals and milling industry products. The focus

on these plant-based products is justified since the organic agriculture of interest in this

article excludes ranching. I obtain countries’ bilateral and total exports in these categories

from the UN Comtrade database and calculate the share of countries total agricultural

exports going to the E.U. I lag this variable by one year to reduce the simultaneity bias.

The variable ranges between almost 0 and .93 (Cameroon in 2005 and Ireland in 2003).

Figure 3 plots the levels of agricultural dependence at the beginning and the end of the

17 Ibid.
18 If the linear interpolation resulted a number of producers fewer than 1, those values were replaced with

a zero.
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analysis period.

[ Figure 3 about here ]

The second explanatory variable is countries’ status with respect to their domestic reg-

ulations of organic agriculture. The World of Organic Agriculture reports discussed above

also track this information. The status varies from “fully implemented”, “not fully imple-

mented”, and “drafting”. For country-years not classified into one of these three statuses, I

categorize them as not having any domestic organic regulation. Accordingly, this measure

varies from 0 (no regulations) to 3 (fully implemented regulations). In the initial analysis

below, I use this ordinal index. In the subsequent analysis, I dichotomize this by separating

country-years with fully implemented regulations (recoding 3s as 1s) from the remaining

country-years (recoding 2s and 1s as 0s and maintaining 0s as 0s). 58% of country-years in

the sample have no regulations, 19% are in drafting stages, 12% are in partial implementa-

tion and the remainder (12%) have fully implemented regulations. Figure 4 plots the status

of regulations at the beginning and the end of the analysis period.

[ Figure 4 about here ]

The last explanatory variable is countries’ colonial legacy with the E.U. members. The

data is from Teorell and Hadenius (Teorell and Hadenius, 2005). While the data indicates

countries’ all former colonial rulers, I narrow down the data to countries that were former

colonies of the Netherlands, Spain, Italy, Great Britain, France, Portugal and Belgium. In

the sample, 61 countries are former colonies of E.U. members, whereas 26 countries are not.

Control Variables

In addition to the main explanatory variable, I include a set of control variables that may

account for countries’ engagement in organic agricultural production. First, in addition to

the agricultural export dependence on the E.U., I control for countries’ dependence on the
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U.S. as well. The U.S. organic market has been growing rapidly. The demand for organic

food emerged and increased with the onset and the growth of domestic organic products

program. The program began when Congress passed the Organic Foods Production Act

(Title XXI of the 1990 Farm Bill), which authorized the creation of the National Organic

Program (NOP) and the National Organic Standards Board (NOSB).19 The measure has a

mean of .10 in the sample with a minimum of 0 and a maximum of .55.

Second, a large part of the organic food movement consists of grassroots movements

at the local level that increases people’s awareness and interest in organic food. Domestic

organic production can increase in response to demand for organic agriculture increased in

this manner can spur increased organic production. While one way to capture this is to

code the number of non-governmental organizations (NGO) advocating organic food, I take

a simpler approach. Since active existence of NGOs in general depend on an open political

system, I control for countries’ regime type. I use a a dichotomous coding of regime type

based on the status of freedom by Freedom House. Countries that are “free” are coded as 1,

whereas those that are “partly free” or “not free” as 0. 35% of country-years in the sample

are coded as 1, whereas the remaining 65% are coded as 0.

Third, I control for the size of agricultural land in each country-year. Those with larger

areas have larger potential areas they can devote to organic production and accordingly

employ more organic producers.20 The data is from the World Bank’s World Development

Indicators. To reduce the skew in the distribution, I take the natural log of the measure. It

varies between 4.6 and 15 with a mean of 11 and a standard deviation of 1.8.

Fourth, I include two basic economic control variables—the total size of the economy and

the level of economic development of countries. Larger countries may be less susceptible to

19 “USDA Oversight of Organic Products” http://1.usa.gov/12JOVSD. Accessed March 20, 2013.
20 A corresponding argument can be made for countries’ size of population. However, I do not include it

the measure because 1) it was collinear with some of the other measures in the specifications and 2) when
included, the measure did not substantively alter the results.
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changes in the international economy and to changing food and agricultural demands from

other countries. The level of development may be positively related with organic agricultural

production, since—as the products are now even in developed economies—organic food is a

luxury good. Producers in richer countries are more likely to engage in organic production

and greater shares of agricultural lands in richer countries are likely to be devoted to organic

production. The total economic size is measured by total GDP in constant U.S. dollars and

is from the World Development Indicators. It varies between 20 and 28 with a mean of 24

and a standard deviation of 1.6. The level of development is measured by GDP per capita

in constant U.S. dollars. The measure, also from the World Development Indicators, varies

between 5.0 and 10 with a mean of 7.3 and a standard deviation of 1.0.

Lastly, I control for countries’ general engagement with the international economy in two

ways. One is countries’ exports of food products as a share of their exports. This captures

countries’ comparative advantage in food production, which in turn can positively influence

their engagement in organic agricultural production. The other is countries’ total trade as a

proportion of their GDP. Countries that are generally more dependent on international trade

may respond to changes in demands in the international economy at large rather than those

in the E.U. Food exports is measured as total food exports as a share of total merchandise

exports, and trade openness is measured as total trade (exports and imports) as a share of

total GDP. Both measures are from the World Development Indicators. The food export

measure varies between .15% and 89%. with a mean of 27%. The trade openness measure

varies between 22% and 210% with a mean of 81%.

Methods

The dataset compiled in this manner has unbalanced panels of 87 countries in maximum of

15 years. In such time-series/cross-sectional (TSCS) data, several potential problems violate

the assumptions of ordinary least squares (OLS) regression. These are auto-correlation in

each panel (over time for each country), heteroskedasticity across panels, contemporaneous

23



correlation across panels (across countries in each year) and unit heterogeneity (unobserved

differences across countries).

In the political methodology community, a long-standing debate among researchers has

existed over how best to deal with these issues in TSCS (e.g., Beck and Katz, 1995, 1996;

Keele and Kelly, 2006; Kristensen and Wawro, 2003). Given the clear presence of auto-

correlation and the need for country-level fixed effects due to systematic differences across

countries21, I follow the following modeling strategy. I estimate Prais-Winsten regressions

with first-order autocorrelation over the years in each country with country fixed effects to

account for unit heterogeneity and year fixed effects to account for contemporaneous correla-

tions across countries.22 Furthermore, the standard errors are corrected for heteroskedasticity

across panels.

4.2 Results and Analysis

I begin the analysis by estimating pooled models for each of the two variables. Table 1 sum-

marizes the results—the dependent variable in Model 1a is the number of organic producers;

in Model 1b is the amount of organic agricultural land.

[ Table 1 about here ]

The results between the two models differ. Former colonies of current E.U. members

have higher numbers of organic producers than non-colonies. For organic land, countries

with higher agricultural export dependence on the E.U. and those with fully implemented

domestic organic regulations have higher amounts. The estimates of the control variables

21 Wooldridge test for autocorrelation in panel data rejects the null hypothesis that there is no first-order
autocorrelation. Hausman test of specification between a fixed effects model and a random effects model
rejects the null hypothesis that there is no systematic differences between the coefficient estimates from the
two models.

22 I estimate the models using the xtpcse command in Stata. While the command allows contemporaneous
correlation to be estimated, the option requires a balanced panel which this data is not.
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are different as well. In Model 1b, none of them are statistically significant. In Model 1a,

countries with larger economies have more organic producers, whereas those with higher

levels of development have fewer producers.

While these two models provide useful baselines for assessing the independent effects of

the three explanatory variables, they do not directly test the hypotheses about the con-

ditional effects among them. Models 2a through 2d separate the pooled sample into two

samples according to the dichotomous measure of domestic organic regulations and interact

the export dependence measure and the colonial legacy variable. I separate the samples

rather than interact the variables for two reasons. First, I expect that countries’ regulatory

status to not only condition the effect of their export dependence on the E.U. but also the

effects of other variables. In terms of the model specification, this would require a fully

interacted model in which every variable is interacted with the domestic regulation variable.

Dividing the samples achieves the same end with greater ease of presenting the results. Sec-

ond, with the European colony variable in this step of the analysis, the interaction would

become three-way, which greatly hampers intuitive presentation and interpretation of the

results.

Models 2a and 2b are limited to countries with fully implemented regulations. Models 2c

and 2d are limited to countries with at most partially implemented regulations. According

to hypotheses, the interaction effect should be positive in Model 2a and 2b but not in 2c

and 2d. Moreover, the component variables of the interaction term—export dependence

and colonial legacy—should be statistically insignificant. Table 2 summarizes the results for

these four models.

[ Table 2 about here ]

9 out of 12 coefficients have the expected estimates. As hypothesized, the two non-

interacted component measures are statistically insignificant in Models 2a, 2b and 2d. In
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Model 2c, both export dependence and colonial status are positive effects on the number of

producers. For countries with less than full domestic organic regulations, if they do not have

a colonial legacy with an E.U. member, each percentage point increase in their agricultural

export dependence increases their number of producers 229%. For countries with less than

full domestic organic regulations, if they do not export any agricultural products to the

E.U. at all, their colonial legacy increases the number of producers over 1,000%. Although

the substantive effect is large, this is an out-of-sample prediction, because every case in the

sample has a positive agricultural export dependence on the E.U.

The multiplicative term has large and positive effects in Models 2a and 2b, as expected

by the hypotheses. For countries with full domestic regulations, export dependence on the

E.U. has greater effects on the number of organic producers and the amounts of organic

land if these countries are former colonies of an E.U. member. The substantive effects are

large. Each percentage point increase in the export dependence of these countries increases

the number of produces almost 1,400% and the amount of land devoted to organic produc-

tion about 740%. In addition to the sign and the statistical significance, the difference in

the substantive effects is also consistent with the theoretical expectations developed above.

Because new producers entering into organic production entails lower risk than converting

conventional agricultural land into an organic one through a long process, the former is more

responsive to countries’ export dependence.

Contrary to the hypotheses, the multiplicative term also has a positive and significant

effect on the amount of organic land among countries with partial or no regulations (Model

2d). For countries that are former colonies of an E.U. member, one percentage point increase

in their export dependence increases their amount of organic agricultural land almost 170%.

In short, while countries with full domestic regulations support the hypotheses, countries

with less than full regulations do not. The effects inconsistent with the hypotheses are,

however, much smaller than the effects for countries with full regulations. Each percentage
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point increase in countries’ export dependence on the E.U. increases the number of produc-

ers 229% in non-colonies and the amount of organic land 168% in former colonies. These

are approximately one-sixth and one-fourth of the corresponding effects for countries with

full regulations. These differences indicate that presence and strength of domestic organic

regulations do influence the outcomes of interest over countries’ organic production, even if

not dichotomously so.

The results from Models 2c and 2d lead to the following overall pattern. Among countries

with less than full regulations, former colonies with higher export dependence increase their

amount of organic land without increasing the number of producers than those with lower

dependence. Non-colonies with higher export dependence, by contrast, increase their number

of organic producers without correspondingly increase the amount of organic land. Given the

dynamics underlying these outcomes I describe above, in former colonies, existing agricul-

tural producers are making investments in organic production, whereas in non-colonies, new

producers are entering organic production without converting existing conventional agricul-

tural land.

This variation is consistent with the role of colonial legacy with E.U. member countries

that I develop in the argument. Producers in former colonies of E.U. members have greater

expectation of their government forming an arrangement with the E.U. Commission for

exporting organic food items. This expectation lowers the risk of making a costly investment

in organic production and enables them to convert conventional agricultural land into an

organic one. By contrast, producers do not form the same expectations about the likelihood

and thus are less likely to make investments they deem costly. The potentially high returns

to organic exports, however, can still entice new producers to enter the extant industry

without making a large investment, thereby increasing the number of producers.

As a way of checking the robustness and concluding the analysis, I perform two additional

tests. First, I examine the determinants of domestic organic regulations. Although these
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regulations, in conjunction with other factors, explain the variation in countries’ organic

production, governments can choose to draft and implement the regulations. Accordingly,

examining the variation in the organic regulations is important. Second, I examine the

potential reverse causality between organic production and export dependence on the E.U.

Domestic regulations vary between 0 (no regulations) and 3 (fully implemented regu-

lations). I use ordered logit to model the factors determining the existence and level of

regulations. The explanatory variables are the same ones as above, and I incorporate the

following: logged number of organic producers, logged organic agricultural land and an in-

dicator variable for each level of regulations to control for inertia in regulations, with no

regulations as the baseline. All variables are lagged one year. Table 3 summarizes the

results.

[ Table 3 about here ]

Number of producers positively affect the level of domestic regulations but the amount

of organic agricultural land does not. Higher numbers of producers increase the likelihood

of full regulations. A probable mechanism is that organic producers lobby their government

to draft and implement regulations to further their economic interests.23 Importantly, these

results contrast with those from Models 1a and 1b, where regulations do not influence the

number of producers but they do affect the land area devoted to organic production. In this

manner, the endogeneity of organic regulations to domestic organic production appears to

be limited.

The international influences on the regulations are interesting. Countries that are more

dependent on the U.S. not the E.U. to export their agricultural products are more likely to

have higher levels of organic regulations. Moreover, former colonies of an E.U. member are

less likely to have higher levels of organic regulations.

23 The results, however, are not conditional on countries’ level of democracy. Interacting the producer and
the area measures with the Freedom House indicator does not substantively alter the results.
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Lastly, I examine the factors influencing countries’ export dependence on the E.U. With

agricultural dependence on the E.U. as the dependent variable, I model it in the same way as

I model organic production above in Models 1 and 2.24 Model 4a estimates a simple model

with explanatory variables. In this model, I include the domestic regulations as a single

ordinal measure with four values. Model 5b interacts the indicator version of the regulations

measure—a single dummy for each of the three levels of regulations (1, 2 and 3)—with each

of the two organic production measures. Table 4 summarizes the results.

[ Table 4 about here ]

In Model 4a, number of organic producers has a negative effect on countries’ export de-

pendence on the E.U., whereas the amount of organic area does not have any systematic

effects. As expected by the logic underlying the argument, countries with higher organic

regulations and those that are former colonies of an E.U. member export more of their

agricultural products to the E.U. As the estimates show in Model 4b, the effects of or-

ganic production on countries’ export dependence do not depend on the levels of organic

organic regulations at home.25 These results indicate that the three explanatory variables

in the main analysis—export dependence on the E.U., domestic regulations and colonial

legacy—indeed capture separate aspects of countries’ economies and are not simply endoge-

nous or confounded by other variables. These factors independently influence developing

countries’ involvement organic agricultural production.

24 I estimate Prais-Winsten regressions with country and year fixed effects, correction for AR(1) autocor-
relation and standard errors corrected for heteroskedasticity across countries.

25 The total effect of the number of producers when countries have fully implemented regulations—the
sum of the coefficient of logged organic producers and the appropriate interaction variable—is statistically
insignificant.
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5 Conclusion

Organic agriculture is a relatively recent global phenomenon, but it has the potential to

transform the agricultural sector and the food industry not only in developed countries but

also in developing countries. Although only small demands exist for organic food in devel-

oping countries, majority of developing countries have begun engaging in organic farming.

In this paper, I have advanced and tested an account for the number of organic producers

the amount of agricultural land devoted to organic production. I have argued that coun-

tries’ relationship with the E.U.—the largest organic food market in the world and their

domestic regulations over organic food shape how much producers in those countries in-

vest in organic agricultural production. Former colonies of an E.U. country with both fully

implemented domestic organic regulations and high agricultural export dependence on the

E.U. have higher number of organic producers and larger organic agricultural land areas.

In addition to largely supporting the argument, the empirical analysis showed that even in

the absence of fully implemented domestic regulations 1) producers in former colonies make

costly investments in organic land and 2) producers in non-colonies are attracted to entering

the organic market.

The findings have some broader implications for global agriculture and the study of in-

ternational political economy (IPE). First, what likely started as a social movement in the

U.S. and Europe is generating tangible material consequences in countries around the world.

Organic agriculture is the new cash crop of the millennium. However, countries that do

not depend heavily on the E.U. for exporting their agricultural products lack the incentives

to enter into organic farming. This can lead to a significant alteration in the international

distribution of agricultural production, trade in agricultural products and economic devel-

opment. Second, the initial investment that producers need to make in order to engage in

organic farming relates to a likely emergent topic in IPE—coordination in organic regula-
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tions. In February 2012, the E.U. and the U.S. signed a mutual recognition agreement on

their organic standards. Continued growth in organic agriculture will require expansion of

such cooperation, but varying organic standards may provide the platform for a new cat-

egory of international disputes over technical barriers to trade. Third, the organic food

movement is directly in conflict with the Green Revolution. While long-term health benefits

may accrue with higher consumption of organic food, short-term costs of hunger will increase

in tandem as organic agriculture decreases yields. These costs and benefits, of course, are

not distributed evenly across countries. Increasing organic production may contribute to

food shortages and resulting food riots, further destabilizing developing countries around

the world.

This article opens up a vast area for future research. First, although the current research

focuses on the role of the E.U., other countries likely play an increasing role, which merits

further analysis. The U.S. has a rapidly growing organic food market. As the additional

analysis above showed, countries have implemented organic regulations in response to their

export dependence on the U.S. Interestingly, China may emerge as an important player given

its domestic organic regulations (Figure 4) in conjunction with the sheer size of its market.

Second, private third-party certifiers of organic foods (e.g., Quality Assurance International

(QAI)) play a critical role in facilitating international exchanges in organic food. While they

are authorized by governments, they are independent entities. Their activities constitute an

area of “private governance” (e.g., Büthe and Mattli, 2011) that scholars have overlooked

and warrant investigation. Last, governments, policymakers and scholars would benefit

immensely from data on international trade in organic food. Extensive cooperation among

countries, international organizations and scholars would be needed to systematically collect

and compile this valuable information.
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Table 1: Pooled Models of Organic Producers and Agricultural Land

Model 1a Model 1b
Producers Land

Export Dependence on EU (t–1) .86 1.16**
(.68) (.52)

Former EU Colony 9.09** 1.04
(4.54) (1.95)

Domestic Organic Regulations (t–1) .068 .15**
(.060) (.063)

Export Dependence on US (t–1) .38 .14
(.78) (.87)

Freedom House Status (t–1) -.24 .0065
(.18) (.15)

Logged Agricultural Land (t–1) –1.28 -.21
(1.19) (.85)

Logged Total GDP (t–1) 2.14*** .67
(.78) (.64)

Logged Per Capita GDP (t–1) –4.43*** –1.13
(1.31) (1.08)

Food Exports (t–1) .0069 .010
(.0070) (.0072)

Trade Openness (t–1) -.0039 .0077
(.0054) (.0052)

R-squared .96 .98
Observations 530 573
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Table 2: Models of Organic Producers and Agricultural Land by Domestic Organic Regula-
tions with Colonial-Export Dependence Interactions

Model 2a Model 2b Model 2c Model 2d
Full Regulations Partial/No Regulations

Producers Land Producers Land

Export Dependence on EU (t–1) –4.96 –3.61 2.29** –1.19
(3.10) (2.56) (.95) (1.08)

Former EU Colony –7.14 –6.16 10.7** -.22
(7.91) (4.51) (4.71) (2.11)

Former Colony X Dependence (t–1) 18.7*** 11.0*** –1.98 2.87**
(6.21) (3.68) (1.30) (1.27)

Freedom House Status (t–1) 2.64** .68 -.39** .0087
(1.20) (1.03) (.16) (.18)

Export Dependence on US (t–1) 13.2 7.19 .33 .20
(9.05) (4.50) (.72) (.92)

Logged Agricultural Land (t–1) –6.97** –10.2*** –1.33 .49
(2.80) (2.73) (1.25) (.83)

Logged Total GDP (t–1) 17.1*** 8.47*** 2.21*** .44
(5.66) (1.95) (.82) (.63)

Logged Per Capita GDP (t–1) –43.4*** –12.2*** –4.69*** –1.07
(14.5) (2.67) (1.35) (1.09)

Food Exports (t–1) .11*** .040** .0028 .0092
(.042) (.020) (.0070) (.0073)

Trade Openness (t–1) .027 .0041 -.0060 .0095*
(.023) (.013) (.0059) (.0056)

R-squared 1.00 1.00 .97 .98
Observations 63 67 467 506
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Table 3: Model of Domestic Organic Regulations

Model 3

Logged Organic Producers (t–1) .21***
(.055)

Logged Organic Area (t–1) .068
(.058)

Freedom House Status (t–1) -.19
(.25)

Export Dependence on US (t–1) 1.01**
(.48)

Export Dependence on EU (t–1) .15
(.59)

Former European Colony (t–1) -.89***
(.24)

Logged Agricultural Land (t–1) .083
(.079)

Logged Population (t–1) 5.54***
(1.74)

Logged Total GDP (t–1) –5.61***
(1.78)

Logged Per Capita GDP (t–1) 5.95***
(1.74)

Food Exports (t–1) -.0039
(.0054)

Trade Openness (t–1) .0060**
(.0027)

Drafted Organic Regs (t–1) 2.37***
(.27)

Finalized Organic Regs (t–1) 3.87***
(.51)

Full Organic Regs (t–1) 5.99***
(.79)

Cut Point 1 5.34***
(1.94)

Cut Point 2 7.32***
(1.93)

Cut Point 3 8.97***
(2.01)

Pseudo R-squared .38
N 538
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Table 4: Models of Agricultural Export Dependence on the E.U.

Model 4a Model 4b

Logged Organic Producers (t–1) -.0068* -.0077**
(.0035) (.0036)

Logged Organic Area (t–1) .0051 .0054
(.0032) (.0034)

Domestic Organic Regs (t–1) .0085*
(.0046)

Drafted Organic Regs (t–1) -.024
(.042)

Finalized Organic Regs (t–1) -.017
(.044)

Full Organic Regs (t–1) .016
(.049)

Drafted Regs X Producers (t–1) -.00012
(.0060)

Finalized Regs X Producers (t–1) .011*
(.0065)

Full Regs X Producers (t–1) .0058
(.0058)

Drafted Regs X Area (t–1) .0026
(.0049)

Finalized Regs X Area (t–1) -.0045
(.0042)

Full Regs X Area (t–1) -.0030
(.0060)

Former European Colony (t–1) .65** –1.14***
(.31) (.27)

Freedom House Status (t–1) .012 .012
(.016) (.016)

Logged Agricultural Land (t–1) -.18** -.18**
(.084) (.084)

Logged Total GDP (t–1) .14*** .14***
(.052) (.053)

Logged Per Capita GDP (t–1) -.13 -.12
(.085) (.087)

Food Exports (t–1) -.00070 -.00070
(.00064) (.00064)

Trade Openness (t–1) .00019 .00017
(.00038) (.00037)

R-squared .96 .96
N 569 569
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Figure 1: Logged Number of Organic Producers in Developing Countries

36



0

5

10

15

Initial Logged 
Amount of Area

0

5

10

15

Final Logged 
Amount of Area

Figure 2: Logged Amount of Organic Agricultural Land in Developing Countries
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Figure 3: Agricultural Export Dependence on the E.U.
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Gibb, Richard. 2000. Post-Lomé: The European Union and the South. Third World Quar-

terly 21(3):457–481.

40
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