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In a world afflicted by poverty, food insecurity, species loss, and ecosystem 
destruction, the question of how to improve livelihoods and at the same 
time fulfill international environmental commitments poses a tremendous 

challenge (Young 2004). Although it is true that ending poverty and ensur-
ing food security are complex goals that require global multilateral actions, the 
implementation of specific strategies, such as the introduction of genetically 
modified (GM) crops, has the potential to contribute to achieving these goals. 
Even though the number of countries adopting GM crops has been expand-
ing over the past 16 years, growing from a handful to more than 29 devel-
oped and developing countries worldwide, there are many more countries 
still working on the establishment of the regulatory frameworks necessary for 
the assessment and commercial approval of GM crops. This study provides a 
methodological framework that can be adapted and adopted to support the 
regulatory process for GM crops in the increasingly common cases of coun-
tries that are opting to include socioeconomic considerations as part of their 
biosafety regulation.

The assessment and approval of GM crops includes the biosafety regula-
tory process as agreed by signatories to the Cartagena Protocol on Biosafety 
(CPB).1 A responsible introduction of GM crops should follow the bio-
safety regulations mandated by each country, which must include a risk assess-
ment prior to approval. Article 26.1 of the CPB states that the inclusion of 
socioeconomic considerations as part of this risk assessment is not manda-
tory, thus leaving entirely to the countries the decision of whether to include 
such considerations. Many countries have in fact opted to include, or are con-
sidering including, socioeconomic considerations in their decisionmaking 
processes. Some of these countries have even expanded the limited scope of 
Article 26.1 to include not only socioeconomic considerations but also ethical, 

 1 Although there is no agreed definition of biosafety in the CPB or elsewhere, here we use the term 
biosafety as in the CPB to refer to all critical safety aspects related to the transboundary move-
ment, transit, handling, and use of living modified organisms (LMOs) that may have an adverse 
effect on the conservation and sustainable use of biological diversity.
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religious, and aesthetic issues. Given the difficulty of measuring these types of 
considerations, the complexity of the assessment and decisionmaking process 
has and will likely continue to be greatly increased.

The inclusion of socioeconomic considerations in biosafety regulations, 
specifically in the approval process for GM crops, is a topic of discussion in 
both developed and developing economies. Many African countries have 
already decided to include these considerations in their regulatory processes, 
even though no clear guidelines exist as to how these considerations will be 
evaluated. The specific objective of this study is to provide guidance on how 
to conduct an ex ante economic assessment of a GM crop when such an assess-
ment becomes part of the crop’s approval process. We use the case of GM cot-
ton in Uganda to illustrate this process, as the knowledge generated by this 
evaluation can be used for other biosafety regulatory and technology decision-
making processes. Uganda is still developing official policies and regulations 
with regard to biotechnology and biosafety. If the government decides to 
include socioeconomic considerations in these regulations, it will be crucial to 
implement effective strategies for impact assessments (Kikulwe 2010). 

The present evaluation was implemented at the request of the National 
Biosafety Committee of Uganda (NBC), the competent regulatory author-
ity in the country.2 The growing demand for further guidance on socio-
economic assessments became the rationale for this monograph. This demand 
is likely to further expand as deliberations under the CPB and at the national 
level provide further support for some countries to include socioeconomics in 
their decisionmaking.

A point worth highlighting is that a technology assessment in the context 
of a biosafety regulatory process differs from an ordinary technology assess-
ment in two main ways. First, the selection of methods to be included in any 
assessment framework is limited by the need to adjust to a regulatory process. 
The longer it takes to carry out a technology assessment, the higher the costs 

 2 During the biosafety assessment process for a GM cotton technology submitted by the National 
Agricultural Research Organisation of Uganda (NARO) to the NBC, some stakeholders raised 
the issues of potential socioeconomic and institutional constraints and the impacts from adopting 
such a technology. The NBC requested the Program for Biosafety Systems (PBS), a program facil-
itated by the International Food Policy Research Institute, to undertake such an assessment as 
may be required in the future for biosafety regulatory approval in Uganda (although not currently 
included in national regulations). PBS undertook the development and deployment of a relatively 
small field study with a limited budget, which would satisfy the regulatory authority. Although 
this socioeconomic assessment was in response to a request made by the competent authority in 
Uganda to meet a regulatory requirement, the PBS team envisions that the binding methodologi-
cal and research implementation challenges that both the research and regulatory and policymak-
ing communities face in Uganda could be extended to other developing countries considering the 
approval of a GM crop technology. 
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become for the regulatory process. Moreover, methods that require intensive 
data collection would have implications for the time and resources used to 
implement them and therefore for the total regulatory costs. Thus, the chal-
lenge is to use methods and tools that are scientifically sound and can help 
with decisionmaking without adding unnecessary costs to compliance with 
the development and regulatory processes. The latter is particularly critical for 
financially constrained public organizations in developing countries that are 
moving their projects through the regulatory process.

Second, technology assessments that contribute to the approval or rejec-
tion of a specific GM crop technology will need to be ex ante. Ex ante assess-
ments require certain methods to collect data and generate information, and 
they involve limited availability of data and information. The effect of the 
technology in the field can only be assumed, and it is on the reliability of this 
assumption that the relevance and applicability of the assessment rest. The 
only situation where a socioeconomic assessment will consider ex post evalua-
tions is when the regulatory authorities consider post-release monitoring, usu-
ally as a condition for temporary permits for commercial use.

To ensure a well-informed public and sound decisionmaking related to GM 
crops, it is essential to understand as comprehensively as possible the benefits 
and risks faced by the different actors involved in the crop value chain and the 
contribution of this technology to agricultural growth. From a decisionmaking 
point of view, it is also essential to understand the limitations of implementing 
such evaluations, given the time and budget constraints of approval through 
a regulatory process. This study uses a narrow definition of socioeconomic 
considerations to start the discussion of the fundamental requirements for a 
biosafety regulation. The study does not evaluate impacts on health and bio-
diversity or discuss property rights. It focuses on other key socioeconomic 
considerations, such as impacts on farmers, the national economy, and trade. 
In future evaluations of GM cotton, it would be desirable to include analy-
sis of such topics as intellectual property rights, impacts on traditional knowl-
edge, and environmental impacts. Nevertheless, such inclusion may be limited 
ex ante by data constraints, as observed data can only become available after 
adoption of the technologies under approval. 

The current study uses a methodological framework (Falck-Zepeda et al. 
2006; Horna et al. 2008; Smale et al. 2009) that has been modified to take 
into account the challenges noted above in implementing an assessment in 
the context of a regulatory approval process. Unlike in previous studies, we 
first evaluate how the current conditions, including limiting factors and insti-
tutional capacity, affect adoption and delivery of the technology. From this 
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initial assessment, we build assumptions that support the analytical mod-
els and data collection activities that lead to the assessment of the economic 
impact of GM cotton on farms, industry, and trade. We propose this approach 
as a standard operating procedure for future socioeconomic assessments of 
GM crop technologies for the purposes of biosafety regulatory approval. We 
expect that countries currently seeking guidance on how to include socio-
economic considerations will benefit from this proposed approach: it helps 
define the process and creates inroads to discussing critical issues, such as cost 
and time efficiencies, regulatory impacts assessments, assessment timing and 
approach, and the definition of decisionmaking standards.

Adoption and Impact of GM Crop Technologies
The adoption of GM varieties worldwide has expanded considerably over the 
years. When GM crops were first commercialized in 1996, only four coun-
tries planted transgenic crops, covering an area of just more than 11 million 
hectares. By 2011, however, this area had expanded to 160 million hectares 
in 29 countries (Figure 1.1). Soybeans, maize, cotton, and canola continue 
to dominate among GM crops, although there are others now in the field. 

FIGURE 1.1  Worldwide area devoted to genetically modified (GM) crops and number of 
adopting countries, 1997–2011
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The United States holds more than 40 percent of the world’s total GM area, 
although there are 18 developing countries that have embraced this technol-
ogy. Herbicide-tolerant (HT) soybean has been the most widespread GM 
crop, followed by insect-resistant (IR) and HT maize and cotton. In the case 
of cotton, GM varieties have been commercialized in 12 countries. The first 
countries to plant insect-resistant (Bacillus thuringiensis, or Bt) cotton were 
Mexico and the United States in 1996, followed by Argentina, Australia, and 
South Africa in 1998. China followed in 2000, and Colombia, India, and 
Brazil two years later. The latest adopters have been Burkina Faso in 2008, 
Myanmar and Pakistan in 2010, and Sudan in 2012 ( James 2007, 2008, 2009, 
2010, 2011, 2012). In parallel, the areas of non-GM conventional cotton have 
been decreasing in favor of IR and HT cotton (Figure 1.2). James (2011) esti-
mates that more than 68 percent of world cotton is now planted to some type 
of GM seed, including both varieties and hybrids.

At first glance, the literature on the worldwide impact of GM crop adop-
tion can appear to be both extensive and contradictory, reflecting the active 
and opposing positions that have characterized the debate since these crops 
were first released. The impact on developing economies is equally contra-
dictory. In an effort to assess the benefits for poor farmers from the adoption 

FIGURE 1.2  Worldwide areas devoted to genetically modified and conventional cotton 
(million hectares), 2000–2009
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of GM crops, the International Food Policy Research Institute published in 
2009 a review of the economic impact of these crops on developing economies 
and the methods used to evaluate this impact (Smale et al. 2009). The study 
focused on the peer-reviewed applied economics literature. Of the 153 articles 
reviewed, 63 were on IR cotton, most of them studies from China, India, and 
South Africa. The review reveals that the impact on farmers was studied most 
often, but the reviewed articles also evaluated the impact on consumers, inter-
national trade, and the cotton industry overall. 

The same study documented the performance of GM cotton. Table 1.1  
presents the parameters from reported field surveys (as summarized by Smale, 
Niane, and Zambrano 2010). The use of Bt cottonseed on average increases 
yields, reduces the use of insecticides, and increases profitability, with better 
comparative results for some countries. However, the degree of variability among 
and within countries, and in some cases even within specific case studies, is rather 
high. Overall, results at the farm level are not homogenous and cannot be gen-
eralized across regions, as there is considerable vari-ation. Farm-level results are 
tied to specific sites and agroecological areas and therefore to climatic conditions 
and pest pressures that can vary from one year to another. Thus, as observed in 
Table 1.1, there are documented cases where Bt cotton has resulted in increased 
use of insecticides and lowered yields and profits (Smale, Niane, and Zambrano 
2010). The conclusion of the IFPRI review, nevertheless, is that Bt cotton “on 
average . . . [does] provide economic advantages for adopting farmers” (Smale 
et al. 2009, 32). The authors also note that, among all GM crops reviewed, the 
most successful case appears to be cotton.

Other authors have also reviewed the literature on the impact of GM crops 
(Raney 2006; Qaim 2009; National Research Council 2010), but they have 
concentrated more on the findings than the actual methods. Qaim (2009) 
reported that GM crops were beneficial to farmers and consumers and pro-
duced large aggregate welfare gains, with farmers in developing countries ben-
efiting more than farmers in developed countries. Raney (2006) concluded 
that the poorest farmers in developing countries could benefit from transgenic 
crops but that ensuring their access to GM technology remained a formida-
ble challenge. 

Sexton and Zilberman (2011) made the first econometric estimation of 
the global effects of GM crops on yield increase using data from the Food 
and Agriculture Organization of the United Nations (FAO) for 100 coun-
tries and eight crops and adoption rates from the International Service for the 
Acquisition of Agri-biotech Applications. This estimation shows that GM 
crops produce an increase in yields relative to non-GM ones that is statistically 
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and economically significant. GM cotton’s estimated yield increase is an 
impressive average of 65 percent and is bigger for developing countries than 
for industrialized ones. 

The most recent efforts to assess on-farm benefits of GM crops are a 
couple of meta-analyses done by Finger et al. (2011) and Areal, Riesgo, 
and Rodriguez-Cerezo (2012). The first study analyzed Bt and conven-
tional cotton performance data collected from 58 country reports or stud-
ies, mainly from Australia, China, India, South Africa, and the United States. 
The authors found that Bt cotton yield is about 46 percent higher than con-
ventional cotton yield; however, this result is statistically significant only for 
India. Moreover, gross profit margins for Bt cotton are significantly higher 
(84 percent), despite the higher seed cost of Bt cotton relative to conventional 
cotton. Although not statistically significant, the results also show lower pes-
ticide costs and management costs for Bt cotton. Finger et al. (2011) therefore 
suggest caution in the interpretation of these data, as the number of observa-
tions from India is large and there is great variability among and within coun-
tries. These conclusions are quite similar to those obtained by Smale, Niane, 
and Zambrano (2010).

TABLE 1.1  Comparison of the performance of Bt and non-Bt cotton varieties/hybrids,  
by parameter and country, 1997–2007

Parameter India China South Africa Argentina and Mexico

Yield advantage (number of observations) 40 11 41 9

 Min (percent) –17 –6 –36 –3

 Median (percent) 42 6 56 32

 Max (percent) 92 55 129 65

Insecticide cost (number of observations) 29 7 29 8

 Min (percent) –83 –82 –95 –81

 Median (percent) –3 –66 –53 –51

 Max (percent) 83 –56 68 –2

Profit (number of observations) 16 n.a. n.a. n.a.

 Min (percent) –65 n.a. n.a. n.a.

 Median (percent) 47 n.a. n.a. n.a.

 Max (percent) 136 n.a. n.a. n.a.

Source: Smale, Niane, and Zambrano (2010).
Notes: There can be more than one observation per study. Bt = insect resistant; max = maximum performance of Bt cotton 
relative to non-Bt cotton; median = median performance of Bt cotton relative to non-Bt cotton; min = minimum performance 
of Bt cotton relative to non-Bt cotton; n.a. = not available.
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Areal, Riesgo, and Rodriguez-Cerezo (2012) reviewed the results of 56 sci-
entific articles, the majority of them from developing countries, particularly 
India (19) and South Africa (12). Their overall assessment is that the data eval-
uated confirm that GM crop yields outperform those of conventional crops, 
although this assessment can only be generalized for Bt cotton and not nec-
essarily for HT cotton varieties. A very interesting result of this global meta-
analysis is that the gains observed both in yields and gross margins as a result 
of using GM rather than conventional crops are higher for developing coun-
tries than for developed countries. The authors add a note of caution regarding 
endogeneity, as the data do not allow discerning what the effects of the tech-
nology itself are and what is explained by farmers’ skills.

Socioeconomic Assessments  
in the Biosafety Regulatory Process 
The development of GM crop technologies in the late 1970s and early 1980s 
compelled the design and implementation of protocols and procedures to reg-
ulate manipulation and ensure that safety assessments were undertaken for 
these technologies. Biosafety regulatory design was originally based on exist-
ing regulatory systems in agriculture and other sectors of the economy. As 
explained by Falck-Zepeda and Zambrano (2011), these early experiences 
were later incorporated into the 2000 CPB to the Convention on Biological 
Diversity.3 The CPB is primarily an international agreement that makes bio-
safety assessments a precondition for approving GM crops for transboundary 
trade (Falck-Zepeda and Zambrano 2011). The protocol became operational 
in 2003, and since then it has become a driving force for the development of 
national regulatory systems. 

Currently, however, there is no clear rule, even for CPB parties, about 
including socioeconomic considerations in the biosafety regulatory process for 
approval of GM technologies. The CPB seeks to protect biological diversity 
from the potential risks posed by “living modified organisms (LMOs) result-
ing from modern biotechnology” (CPB 2000). The protocol proposes the 
possibility of including socioeconomic considerations in biosafety regulatory 
approval processes and decisionmaking for GM crops. Article 26.1 of the pro-
tocol states: 

3 Information about the Convention on Biological Diversity can be found at www.cbd.int/
convention/.
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The Parties, in reaching a decision on import under this Protocol or 
under its domestic measures implementing the Protocol, may take 
into account, consistent with their international obligations, socio-
economic considerations arising from the impact of living modified 
organisms on the conservation and sustainable use of biological diversity, 
especially with regard to the value of biological diversity to indigenous 
and local communities. [CPB 2000, emphasis added]

The negotiations leading to Article 26.1 reflected the contrasting posi-
tions on socioeconomic assessments for technology approval processes held 
by CPB-party countries, nonparties, and other stakeholders in this policy 
debate. This article has been subject to various interpretations, which have 
appeared to be drawn mainly from the specific country’s position on GM 
crops (Falck-Zepeda and Zambrano 2011). Note, however, that the CPB 
restricts the inclusion of socioeconomic considerations as part of the regula-
tory process to import decisions and implementation of domestic laws and 
regulations. Moreover, the CPB suggests (“Parties . . . may take into account”) 
the inclusion of socioeconomic considerations, but it does not make its imple-
mentation mandatory. As specified in Article 26.1, the application of these 
considerations should be consistent with the country’s international obliga-
tions, mainly those to the World Trade Organization. Further, the CPB pro-
vides a very narrow scope for the inclusion of socioeconomic considerations, 
mentioning them only in connection with their impacts on the conserva-
tion and sustainable use of biological diversity. Countries have taken dissimi-
lar approaches regarding the inclusion of socioeconomic considerations, from 
a very strict interpretation of Article 26.1 by Argentina and the European 
Union to a more relaxed approach by Canada, China, and the United States 
(Table 1.2).

Given this wide range of interpretations, there is little or no clarity on 
either which steps are necessary to assess socioeconomic considerations or 
which methods and tools can best be used to assess these considerations. 
Equally unclear is how these interpretations can be translated into realistic 
evaluations. When would be the appropriate time to implement the assess-
ment? Which institution(s) will be responsible for carrying it out? Which 
entity will be making final decisions regarding the results of the assessments? 
Table 1.2 summarizes the dissimilar approaches taken by some countries 
with respect to these points. Aside from these specific questions, any assess-
ments must allow for a limited range of methods and approaches, as data, by 
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TABLE 1.2   Different approaches to including socioeconomic considerations  
in biosafety regulatory approval

Issue Argentinaa

European 
Union, 

Norway, and 
Switzerlandb

Canada 
and United 

Statesc Brazild Indiae Chinaf

Inclusion Mandatory Appears to be 
mandatory

Not required 
or consid-
ered in the 
biosafety 
assessment

Required only 
if a socioeco-
nomic issue 
is identified in 
the biosafety 
assessment

Not required, 
according to 
1989 guideline

Not required

Imple-
mentation 
approach

Sequential Sequential — Sequential Appears to be 
sequential

Not defined

Scope Limited to 
impact on 
exports only

Not clear:  
still being 
negotiated

None Not clear Not clear Not defined

Implement-
ing agency

Agency in 
Ministry of 
Trade

Probably 
proponent

— CTNBio and 
the National 
Biosafety 
Council; 
National Bio-
safety Council 
commissioned 
studies by 
external 
consultants

Not clear: 
the Genetic 
Engineer-
ing Advisory 
Committee 
commissioned 
studies by 
third parties

Not defined: 
studies appar-
ently done by 
third parties

Point evalua-
tion begun

Commercial-
ization

Probably 
post-release 
monitoring

Deliberate 
release or 
deregulation

Commercial-
ization

Commercial-
ization

Commercial-
ization

Evaluation 
method

Trade impact 
assessment

Not clear — Not clear Not clear Sophisticated 
impact  
modeling

Sources: Based on Falck-Zepeda, Wesseler, and Smyth (2010); Pray (2010).
Note: CTNBio = National Technical Commission on Biosafety, Brazil; — = not applicable.
aUnofficial policy of approving only products accepted elsewhere has been abandoned. This is an example of a functional 
system with a delimited socioeconomic assessment approach.
bDe facto moratorium on genetically modified crops has been in place since 1999. Events of cotton, maize, oilseed, rape, and 
soybeans are allowed for EU import, whereas only two events, Bt maize MON810 and starch-modified potato, have approval 
for planting.
cThousands of confined field trials have been approved. At least 16 products have been deregulated. Two major cases have 
been taken to court.
dRationale for dual bodies was to separate technical assessment from “political” assessments.
eBt cotton only has been approved to date. Socioeconomic considerations do not seem to have ever been a factor in the 
approvals (Pray 2010).
fSocioeconomic considerations seem to have had an impact in terms of supporting approvals (Pray 2010).
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definition, would be experimental (drawn from other regions of the world) or 
just hypothetical. 

The inclusion of socioeconomic considerations in the national bio-
safety regulatory process will also have economic implications for the coun-
try. First, the inclusion of such considerations will increase the costs of setting 
up the regulatory framework and of compliance with it. Second, the inclu-
sion of socioeconomic considerations will probably limit the number of tech-
nologies that can successfully be reviewed under the regulatory process and 
will also curtail the number of technologies released. For these reasons, if a 
country, after a careful assessment, decides to include socioeconomic consid-
erations in its decisionmaking process, it will be necessary to establish a pro-
cess that is transparent, feasible, robust, and cost effective (Falck-Zepeda and 
Zambrano 2011). 

This book addresses the demand for guidelines on how to perform assess-
ments of a GM crop technology within the context and the constraints 
imposed by a regulatory approval process. The monograph has been devel-
oped mainly for researchers in developing countries, who often face stringent 
financial and human resource constraints and at the same time need to quickly 
respond to policymakers who ultimately determine the future of GM crop 
technologies in their country. 

Ugandan Position on GM Crop Technology
The interest of Uganda in GM crops can be traced back to 2001, when the 
country ratified the CPB. Since then, the country has continued to partici-
pate in discussions about implementation of the protocol. Over the years, 
several international institutions, projects, and donor agencies have assisted 
Uganda in developing a functional biosafety regulatory system. These entities 
include the Global Environmental Facility of the United Nations Environment 
Programme, the East African Regional Programme and Research Network for 
Biotechnology, Biosafety and Biotechnology Policy Development, and PBS. 
The biosafety framework for Uganda was in its final stages by early 2011, with 
the biotechnology and biosafety policy approved and legislation at an advanced 
stage. At the same time, the country has been investing substantially in both 
infrastructure and human capacity for GM product development and in bio-
safety regulatory processes. To date, the country has managed to implement a 
number of confined field trials for GM crop materials, including one of GM 
cotton, using guidelines drawn from the existing Science and Technology Act.
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The application for testing GM cotton was preceded by broad stake-
holder consultations on the suitability of growing GM cotton in Uganda. This 
exercise involved many actors in the cotton industry, including the Cotton 
Development Organisation; the Agricultural Productivity Enhancement 
Program; NARO; the Uganda National Council for Science and Technology; 
the Ministry of Agriculture, Animal Industry and Fisheries; the Agricultural 
Biotechnology Support Project II; ginners; parliamentarians; cotton farmers; 
exporters; and several development partners. A conference of these parties cre-
ated the National Taskforce on Cotton Biotech Transfer for Uganda—a key 
milestone in consensus building. During this process, herbicide tolerance and 
insect resistance were selected as the traits to be tested. An application was pre-
pared by NARO and Monsanto and presented to the NBC, which approved 
it in August 2008. Aside from cotton, the NBC has also approved the imple-
mentation of confined field trials for banana resistant to black Sigatoka and, 
more recently, for water-efficient maize and banana resistant to bacterial wilt. 
The NBC has also approved the notification to import GM sweet potato for 
contained use.

Scope and Structure
Following the framework described above, this monograph evaluates the 
impact of GM cotton adoption in Uganda. The farm, industry, and trade 
analyses are based on the assumption that GM cotton has been approved and 
that adoption is imminent. In contrast, the analysis of the institutional setting 
is based on an assessment of the current situation that looks forward to the 
approval and adoption of GM cotton. Primary information was collected with 
the use of a household survey (see Appendix 1). This farm-household informa-
tion was also used to assess the impact on national industries. In addition to 
using survey questionnaires, informal and semistructured interviews were held 
with main actors in the cotton value chain as well as with cotton experts (see 
Appendix 2). The industry and trade analyses draw information mainly from 
secondary sources and consultations with experts. Given the ex ante nature of 
the evaluation, information about the market behavior of GM cotton is not 
available. Instead, we devote a chapter to describing the cotton value chain, 
and within this framework, we briefly present the cotton market. 

There are two important points to emphasize about this study. First, this 
report is not an adoption study, as such a study would require data on the 
adoption process and its determinants. The adoption literature is very rich, 
and the experiences gained through previous adoption studies have helped us 
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with the chapter examining institutional challenges to the potential deploy-
ment of the technology in Uganda. Second, information on cotton produc-
tion in Uganda is widely available, although in some instances, inconsistencies 
among databases are evident. When these inconsistencies appear, this study 
gives preference to the information provided directly by the national institutes, 
such as the Cotton Development Organisation, over other sources.

This chapter has presented the motivation for and research framework of 
this monograph. It also presents the case study, GM cotton in Uganda, and the 
scope of the case study’s evaluation. The case study examines two GM technol-
ogies, Bt cotton and Roundup Ready cotton. Bt cotton is insect-resistant cot-
ton developed to control mainly bollworm attacks. Roundup Ready is 
an herbicide-tolerant cotton that withstands glyphosate applications targeted 
to weeds. The next chapter explains the research framework and the data sam-
pling strategy, including the sampling’s limitations. Chapter 3 provides a brief 
historical review of the Ugandan cotton sector and of the seed and product 
value chain. The chapter also examines the different cotton production sys-
tems, giving an overall idea of the main production constraints faced by farm-
ers. Further, it describes the institutional environment that has influenced the 
approval of GM cotton and confined field trials in Uganda. Chapter 4 ana-
lyzes the institutional factors that would influence farmers’ decision to adopt 
GM cotton seed and identifies bottlenecks. The assessment of the potential 
impact of GM cotton adoption on farmers is presented in Chapter 5, whereas 
Chapter 6 addresses the impact on the cotton sector. The implications for 
trade and the possibilities of coexistence of GM and organic cotton are exam-
ined in Chapter 7. That chapter also suggests possible changes in the cotton 
chain that could help minimize potential risks of commingling. Note that 
commingling can affect the organic cotton market. The last chapter of this 
monograph outlines the main conclusions and policy recommendations  
with regard to (1) the potential impact of GM cotton in Uganda and  
(2) how the methodological framework and tools used in this study can  
be used in future evaluations.
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