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The past decade has seen vociferous debate over genetically engineered 
(GE) crops and their potential contribution to Africa’s development. 
Although the initial debates revolved primarily around whether such 

technologies should be introduced, recent debates have become far more 
nuanced. Today, the discourse addresses such questions as what types of public 
policies can make GE crops and other applications of agricultural biotechnol-
ogy (agbiotech) more readily available to researchers, farmers, and consum-
ers in Africa. This chapter examines the extent to which public policies across 
the African continent are enabling the research, development, and dissemina-
tion of GE crops. The chapter does so by drawing on data from two studies on 
issues relating to the design and execution of such policies. 

The first section reviews the literature on key issues in agbiotech research, 
development, and deployment, with specific reference to Africa. The next one 
describes the two studies on agbiotech in developing countries, with findings 
from these studies presented in the subsequent section. A set of actionable pol-
icy recommendations is then provided, followed by concluding remarks that 
offer insights to the future of GE crops and agbiotech in, and for, Africa.

Tracking Agbiotech’s Evolution
The growing body of literature on the state of agbiotech in Africa includes 
three main areas of inquiry: (1) studies that track the development and com-
mercialization of GE crops in the region; (2) studies that follow the devel-
opment of biosafety regulations and related legislation for managing the 
release of GE crops in the region; and (3) studies of the size, types, and con-
straints to investment in research, development, and dissemination of GE 
crops by the public and private sectors. The literature in each of these areas is 
reviewed here.
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Tracking the Introduction of GE Crops

The literature that tracks the development and application of GE crops 
is highlighted by several key sources. The first and most widely used 
source of information is the International Service for the Acquisition 
of Agri-biotech Applications (ISAAA), a global initiative that publishes peri-
odic data and analyses of GE crop adoption worldwide. The information 
assembled by this initiative, along with its in-depth analyses of key trends and 
developments at the global, regional, and country levels (see, for example, 
ISAAA 2009), is possibly the most widely referenced source on these partic-
ular topics. A recent ISAAA global overview by James (2011) shows that in 
2011, 160 million hectares of land across 29 countries worldwide were under 
GE crop cultivation, and the number of developing countries that had adopted 
GE crops totaled 18 (Argentina, Brazil, Bolivia, Burkina Faso, Chile, China, 
Colombia, Costa Rica, Egypt, Honduras, India, Mexico, Myanmar, Pakistan, 
Paraguay, the Philippines, South Africa, and Uruguay). Of these 18 countries, 
only 3 were in Africa: Burkina Faso, Egypt, and South Africa. In fact, South 
Africa was the only African country listed by ISAAA as planting GE crops up 
until 2008, when Egypt and Burkina Faso joined the list with the commercial-
ization of Bt maize and Bt cotton, respectively. 

A second source for GE crops is the Food and Agricultural Organization of 
the United Nations online Database of Biotechnologies in Use in Developing 
Countries (FAO-BioDeC). This database monitors trends in the develop-
ment, adoption, and application of agbiotechs in developing countries (FAO 
2011). For crop biotechnology FAO-BioDeC currently lists 3,104 products, 
of which 1,092 are classified as genetically modified organisms (GMOs) in a 
total of 50 countries. For countries in Africa south of the Sahara, only 11 are 
listed, with a total of 66 GMO crop products (Table 7.1). Most products are 
listed under South Africa, Kenya, and Nigeria.

A third source is the Center for Environmental Risk Assessment (CERA) 
database, formerly hosted by Agbios, a Canadian initiative that assembled 
detailed information on the global state of GE crop approvals by specific event 
(Agbios 2009).1 The latest CERA database provides a list of 144 events that 
have been approved by national regulatory bodies from 23 countries and the 
European Union. In line with the data from James (2011), the only countries 
listed in CERA from Africa south of the Sahara are South Africa and Burkina 
Faso—South Africa with 25 approved products for cotton, maize, canola 

 1 “Event” refers here to the stable incorporation of foreign DNA into a living plant cell to create a 
potentially unique crop and trait combination.
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and soybean, and 1 for Burkina Faso with the recently commercialized cotton 
(CERA 2011). 

A fourth source is bEcon, a web-based bibliography maintained by the 
International Food Policy Research Institute (IFPRI) of the applied econom-
ics literature that documents the impacts of GE crops in developing countries 
(Yerramareddy and Zambrano 2011). Whereas other sources of information 
focus primarily on the commercialization of GE crops and the regulatory 
regimes that promote or impede commercialization, bEcon and an accompany-
ing literature by Smale et al. (2009) offer additional insights into the costs and 
benefits of agbiotech to farmers and consumers. 

Analysis from these sources also suggests a mixed record of impact to date. 
Although James (2011) and others are generally optimistic about the gains 
from the rapid diffusion of insect-resistant (Bt) cotton and other trait/crop 
combinations, Smale et al. (2009) offer a mixed report on economic outcomes. 
They caution that positive findings in terms of cost reductions and yield 
improvements for Bt cotton in China and India should not be generalized to 
other traits, crops, and countries, and that more extensive and comprehensive 
research is needed to better understand the impacts of GE crops in develop-
ing countries. 

TABLE 7.1  Number of genetically modified products in Africa south 
of the Sahara, 2011

Country Number of products

South Africa 40

Kenya 9

Nigeria 5

Uganda 3

Zimbabwe 2

Burkina Faso 2

Tanzania 1

Cameroon 1

Ghana 1

Malawi 1

Mauritius 1

 Total 66

Source: Adapted from the online database Biotechnology in Developing Countries of the Food 
and Agriculture Organization of the United Nations (FAO 2011).
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Tracking Biosafety Legislation and Regulation

Studies of developments in the field of biosafety legislation and regulation in 
Africa are generally in-depth examinations on governance issues relating to the 
research, development, and dissemination of GE crops to researchers, farm-
ers, and consumers in Africa. Key studies in this area include Baum, de Kathen, 
and Ryan (2001); Johanson and Ives (2001); Mugabe (2002); Alhassan 
(2003); Sithole-Niang, Cohen, and Zambrano (2004); Harsh (2005); Wafula 
and Clark (2005); and Karembu, Nguthi, and Abdel-Hamid (2009). These 
studies assess a range of regulatory issues, such as the health and environmen-
tal risks of GE crop cultivation, the costs and benefits of agbiotech regulation, 
transparency and accountability issues in regulating GE crops, and challenges 
related to capacity strengthening to support the design and implementation of 
biosafety regulations. 

Studies on the broader governance issues, including the political and political 
economy aspects of agbiotech and their influence on national regulatory systems 
in Africa (and in other developing countries) are offered by Komen, Webber, 
and Mignouna (2000); Paarlberg (2001); Cohen and Paarlberg (2004); Cohen 
(2005); Pray, Bengali, and Ramaswami (2005); and Birner and Linacre (2008), 
among others. A conclusion that can be drawn from these studies is that timely 
advancement of agbiotech and GE crop research, and its effective use to address 
local problems in agriculture, is often hampered in countries where approvals are 
few and far between, where political interest groups advocate against the design 
and implementation of agbiotech policies and regulations, or where the capacity 
of the country’s research and regulatory systems is limited. 

Interestingly, although data reported earlier indicate that research and 
approval of GE crops in Africa is progressing at a sluggish rate, there is evi-
dence suggesting that more progress has been made regarding the estab-
lishment of functional regulatory frameworks. In 2004, only five countries 
(Egypt, Kenya, Nigeria, South Africa, and Zimbabwe) had national bio-
safety policies in place: by 2009, this figure had increased to include Burkina 
Faso, Cameroon, Kenya, Malawi, Mali, Mauritius, Namibia, South Africa, 
Tanzania, Togo, and Zimbabwe (Karembu, Nguthi, and Abdel-Hamid 2009). 
Investment in the development of viable regulatory systems and the capacity to 
manage them has received a boost from the international community, with sig-
nificant flows of resources originating from the US Agency for International 
Development (though the Program on Biosafety Systems and Agricultural 
Biotechnology Support Project II), the United Nations Environment 
Program–Global Environmental Facility, the World Bank, and others. 
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Regional initiatives and organizations in Africa—the Forum for 
Agricultural Research in Africa, the Common Market for Eastern and 
Southern Africa, the Association for Strengthening Agricultural Research 
in Eastern and Central Africa, the Economic Community of West African 
States, the West and Central African Council for Agricultural Research and 
Development, the Permanent Inter-State Committee for the Fight against 
Drought in the Sahel, and others—have also played a central role in strength-
ening capacity for biosafety regulation and facilitating the regional harmoni-
zation of biosafety regulations. These advances have been made in spite of the 
significant variation in how individual countries frame and execute their bio-
safety regulations (Spielman, Cohen, and Zambrano 2006a,b). 

Tracking Public and Private Investment in Agbiotech

Studies of the levels, types, and constraints on investment in research, devel-
opment, and dissemination of GE crops are a barometer of what is coming 
through the pipeline for Africa. Studies on public expenditure on agri-
cultural research and development (R&D) are particularly useful in this 
context. Drawing on data from the Agricultural Science and Technology 
Indicators initiative online database, Pardey et al. (2006) find that most 
African countries faced declining or stagnating growth rates of public invest-
ment in agricultural R&D between the 1970s and 1990s. Beintema and 
Stads (2006), using data from the same database, estimate that the growth 
rate of public expenditure on agricultural R&D had declined from 2.0 per-
cent in the 1970s to only 0.8 percent in the 1990s. Excluding South Africa 
and Nigeria from their sample—where R&D expenditures grew during the 
1990s—total spending in the region actually declined by 0.2 percent per 
year, resulting in a halving of average spending per scientist (Beintema and 
Stads 2006). A complementary study by Falck-Zapeda et al. (2003) suggests 
that R&D specifically related to agbiotech represents a tiny fraction of these 
figures; it is concentrated primarily in South Africa, Kenya, and Egypt and 
is often highly dependent on donor funding. More recent evidence from 
Beintema and Stads (2011) indicates that although public R&D spend-
ing growth has recovered in the region between 2001 and 2008, growth has 
been concentrated in only a few countries and generally driven by staff salary 
increases and infrastructure rehabilitation, with little indication of growth in 
biotechnology investments.

Studies of private investment in the research, development, and dissemi-
nation of GE crops are also an important barometer of what is in store for 
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Africa. At the global level, investment in agbiotech research is not insignifi-
cant. Estimates suggest that private investment in plant biotechnology by 
the leading multinational companies during the mid-1990s totaled approxi-
mately 1 billion US dollars (US$) per year, a figure that amounts to roughly 
half of all global expenditure on agbiotech R&D (Byerlee and Fischer 2001; 
Pray and Naseem 2003). However, most of these expenditures were concen-
trated on crops, traits, and technologies directly relevant to industrialized 
country farming. Again, only a minute fraction of this expenditure is immedi-
ately relevant to Africa, a finding that Spielman (2007) suggests does not bode 
well for small-scale, resource-poor farmers in the region, although Pingali and 
Traxler (2002) are more sanguine. 

But at a more local level, private investment in agbiotech is defined 
and constrained by the effectiveness and efficiency of seed systems and 
markets—beginning from varietal approval processes and ending with the 
distribution of improved cultivars to farmers. Functional seed systems are 
critical, because they are the channel through which many agbiotech appli-
cations will be deployed and disseminated in Africa. However, seed systems 
are, by their nature, subject to a variety of unique market and institutional 
constraints (Tripp and Louwaars 1997; Gisselquist and Van der Meer 2001; 
Tripp 2001). 

First, problematic property rights result from the fact that improved seeds 
can, in many cases, be reproduced by the farmer, thus reducing the ability of 
breeders to appropriate the gains from their innovative activities and invest-
ments. Second, information asymmetries result from the inability of farmers 
to make ex ante assessments of seed quality, because such knowledge is held 
only by the seller in the absence of certain types of regulation. Third, coor-
dination problems result from difficulties of enforcing and monitoring con-
tracts for seed use: farmers often save and exchange seed without the breeder’s 
knowledge. Finally, inelastic supply responses result from the inability of 
breeders to respond effectively to rapid changes in seed demand from farm-
ers: often, farmers may reassess their seed type and quantity requirements just 
prior to planting based on expectations of rainfall, market prices, and other 
factors—decisions taken long after breeders have bulked up seed quantities 
for distribution.

Although seed systems may exist in Africa where markets for a given crop 
are well developed (for example, maize in Kenya), they are more often weak 
or otherwise incomplete due to the constraints noted above. Seed systems for 
“orphan” crops of marginal commercial value but of critical importance to 
subsistence farming—for example, sorghum, millet, groundnuts, pigeonpea, 
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cassava, or sweet potatoes—are rarely functional in the region, primarily 
because of the combined weakness of the markets for these commodities, the 
nonappropriability of varietal improvements under current technological and 
legal regimes, and limited incentives to commercialize public research on vari-
etal improvements in most countries (Tripp 2000, 2001). Thus, the market 
and institutional failures pose a significant barrier to the entry and growth of 
private seed firms that could potentially commercialize, market, and distrib-
ute varietal improvements resulting from public research. This is a major dis-
incentive to increasing investment in GE crops and agbiotech research across 
the region.

One way of potentially bridging these systemic and market failures is to 
simultaneously draw on the assets and experiences of both the public and pri-
vate sectors to develop and deploy GE crops in Africa. Studies by Pray (2001); 
Dubock (2003); Hall (2005); Spielman and Von Grebmer (2004); Chataway 
(2005); and Spielman, Hartwich, and von Grebmer (2007, 2010a,b) suggest 
that public–private partnerships (PPPs)—broadly described as any activity in 
which public and private entities jointly plan and execute activities with a view 
to accomplishing mutually agreed-on objectives while sharing the costs, risks, 
and benefits incurred in the process—represent an innovative approach to 
promoting agbiotech and GE crop R&D in developing countries. 

R&D partnerships rely on processes of knowledge sharing, resource pool-
ing, cost minimization, scale economies, and joint learning to generate syner-
gies in conducting advanced research, commercializing new technologies, and 
deploying new products. Ideally, these synergies result in research outcomes of 
greater quantity; with a greater chance of success; or at lower cost than pub-
lic, private, or civil society actors could expect when acting independently. 
If the research is strategically focused on the needs of marginalized social 
groups, outcomes may ultimately translate into significant social and eco-
nomic benefits. 

Partnerships are particularly useful to larger or more advanced systems 
that require access to cutting-edge research tools, proprietary knowledge, or 
other types of information and data; and to smaller systems that do not have 
the scale economies to conduct independent research efficiently (Byerlee and 
Fischer 2001). In recognition of this potential, key public-sector actors are 
engaged in several partnerships focusing on enhancing yields or nutritional 
content of such crops as rice, wheat, and cassava. In Africa, PPPs include 
research projects on Bt maize, water-efficient maize, Bt cowpeas, and disease-
resistant bananas and plantains (see AATF 2009). PPPs in livestock vaccine 
development have also played a role in bringing agbiotech to bear on Africa’s 
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development; public–private research networks also exist for cassava and other 
crops (Smith 2005; Aerni 2006; Spielman 2009). 

In many cases, members of the CGIAR Consortium play an important 
role in convening these projects and networks; mobilizing resources; and con-
ducting research in close partnership with national research systems, multi-
national crop-science firms, and local seed firms. These projects and networks 
are expected to deliver beneficial outcomes over the next decade, although it 
remains unclear to what extent the partnership approach is yielding the antici-
pated outcomes.

Data, Data Sources, and Methods
This chapter examines agbiotech and GE crop research using data from two 
separate studies on agricultural R&D. The studies—each backed by its own 
survey instrument and data—provide some new evidence on the policy envi-
ronments in agbiotech and GE crop research in Africa. 

Next Harvest 2002

The first study, titled Next Harvest, was initiated in 2002 by IFPRI and the 
International Service for National Agricultural Research (see Atanassov et 
al. 2004). It was conducted to determine expectations and limitations on 
publicly researched GE crops and traits. The study was conducted based on 
an expert survey distributed to a purposeful sampling of 76 researchers and 
regulators working in public organizations in 16 developing countries. The 
sample was designed to capture the extensive variation in the type and state 
of research in different countries and organizations, and to ensure that rel-
evant knowledge, experiences, and insight were provided to participants. 
Information on 209 GE crop products under development was received 
through the year 2003, along with the type of transgenes deployed, tech-
niques used to deploy transgenes, types and sources of germplasm used, stage 
of regulatory approval reached, type of collaboration used to conduct the 
research, and plans for dissemination of research outputs. Fifty-four of the 
209 products (26 percent) were attributable to GE research in African coun-
tries (Table 7.2).

Public–Private Partnerships 2006

The second study was undertaken by IFPRI in 2006 to examine partner-
ships between private firms and the members of the CGIAR Consortium 
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(see Spielman, Hartwich, and von Grebmer 2007, 2010a,b). The study 
used four specific tools—document analysis of PPP-related materials, semi-
structured interviews with key informants engaged in partnership-based proj-
ects, an email survey of CGIAR centers, and development of a functional 
typology of partnerships—to identify and analyze 75 CGIAR partnerships 
that were active in 2004 (Table 7.3). A total of 12 out of 15 centers responded 
to the survey and follow-up queries that were focused on the purpose, part-
ners, outcomes, duration, and budgets of center PPPs. The survey also used 
these tools to provide a more in-depth analysis of 6 partnership-based projects 
at 4 separate CGIAR centers. A total of 14 projects (19 percent of all PPPs) in 
5 centers (33 percent of all centers) involved agbiotech in some sense, with half 
of these partnerships engaging leading crop-science companies in the sector. 
Only 2 of these agbiotech projects were being conducted in Africa, although 
the remaining 12 projects covered crops and traits that were also potentially 
relevant to Africa. The first project is the Insect-Resistant Maize for Africa 
project undertaken by the International Maize and Wheat Improvement 
Center, Syngenta Foundation, Kenya Agricultural Research Institute, and 
others. The second is the East Coast Fever vaccine development project 
undertaken by the International Livestock Research Institute, Merial, Kenya 
Agricultural Research Institute, and others.2 

 2 Since 2006, one new PPP involving agbiotech—the Water-Efficient Maize for Africa project—
has been launched. This brings the total number of PPPs in agbiotech research in Africa to three. 
Other agbiotech PPPs may also exist in the region; however, no new survey has been conducted 
since 2006 to document them.

TABLE 7.2   Number of genetically modified crops under 
development in Africa, 2003 and 2009 

Country 2003 2009

Egypt 17 12

Kenya 4 5

Nigeria n.a. 1

South Africa 28 15

Uganda n.a. 4

Zimbabwe 5 2

 Total 54 37

Sources: Atanassov et al. (2004) and Karembu, Nguthi, and Abdel-Hamid (2009). 
Note: n.a. = Not available.
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Key Findings
Findings from these two studies indicate  that even though a growing num-
ber of countries in Africa are developing the necessary regulatory systems to 
support agribiotech research and GE crops, the actual research, development, 
and deployment of such products is lagging, largely because neither public- 
nor private-sector resources are being brought to bear in Africa, thus slowing 
the pace of innovation. These findings confirm those from other studies men-
tioned earlier, but they delve somewhat deeper into both the causes and conse-
quences. This is examined in detail below. 

TABLE 7.3  Distribution of public–private partnerships in the CGIAR, by center, as of 2004

International agricultural research center Number
Share of total 

(%)

International Rice Research Institutea 17 23

International Crops Research Institute for the Semi-Arid Tropicsa 11 15

International Center for Tropical Agriculture 10 13

International Maize and Wheat Improvement Center a 9 12

Bioversity International 8 11

International Center for Agricultural Research in the Dry Areasa 6 8

International Institute of Tropical Agricultureb 5 7

International Livestock Research Institutea 4 5

International Water Management Institutec 3 4

World Agroforestry Centre 3 4

International Potato Center 1 1

International Food Policy Research Center 1 1

Africa Rice Center 1 1

World Fish Center 0 0

Center for International Forestry Researchd 0 0

 Total 75 100

  Total number of public–private partnerships in agricultural 
biotechnology

14 19

Source: Spielman, Hartwich, and von Grebmer (2007).
Note: A total of 75 partnerships were identified through the survey and other sources; four of these are multicenter partner-
ships. Because of multicenter partnerships, the entries for number and share total to more than 75 and 100 percent, 
respectively. 
aA CGIAR center engaged in a partnership involving agricultural biotechnology.
bDid not provide survey responses. Information was obtained through document analysis.
cDid not provide survey responses. Information was obtained through document analysis and key informant interviews.
dDid not provide survey responses. Information could not be obtained by any method.
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Insights from Next Harvest

A key finding of the 2004 Next Harvest study was that public research institu-
tions in developing countries have conducted a significant number of diverse 
crop transformations to express a wide variety of crop groups and transgenes.3 
However, although relatively large numbers of products were recorded in Asia 
and Latin America, the only African countries with any significant number of 
transformations were Egypt and South Africa. The situation has not changed 
substantially over the past 5 years, although a few countries have been added to 
the set of countries developing these technologies.

PRODUCT DEVELOPMENT 

When classified by crop type, more than half (55 percent) of all public trans-
formations recorded by the Next Harvest study were concentrated among 
15 crops that are critical to achieving sustainable food security and reducing 
poverty in developing countries. The remaining 45 percent of products were 
focused on cotton, vegetables, and fruits—crops of a more commercial nature. 
For Africa, the predominant crop group in all 54 products was cereals, fol-
lowed by vegetables, roots and tubers, and sugar, with each group representing 
a fairly diverse set of crop species. The greatest numbers of products among all 
11 crops were for maize (17.0 percent), potatoes (13.0 percent), and sugar and 
tomatoes (11.0 percent each). 

With regard to regulatory progress, most of these products remained 
confined to the experimental stage of laboratory and greenhouse trials; 
fewer have advanced to later stages in the regulatory process, such as field 
trials for biosafety testing, scaling-up for wider environmental and efficacy 
testing; or commercialization for release to farmers. Overall, African coun-
tries lagged slightly behind their Asian and Latin American counterparts: 
whereas 70 percent of all products in the African countries surveyed were 
still at the experimental stage, only 60 percent were at a similar stage in Asia 
and Latin America.

MAIN RESEARCH ACTORS

Most of the surveyed public organizations worked in isolation from other 
research actors, both public and private. In the study, only 7 percent of trans-
formation products generated by these organizations were conducted in col-
laboration with the private sector, and only 22 percent were generated in 

 3 Findings based on data from the Next Harvest survey are reported in Atanassov et al. (2004);  
Sithole-Niang, Cohen, and Zambrano (2004); Cohen (2005); and Spielman, Cohen, and 
Zambrano (2006a,b). However, the findings presented here update these findings with additional 
analysis of the data and offer new insights from more recent research.
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collaborations between or among public institutions (Table 7.4). In Africa, 
the distribution of involvement was somewhat different: half (52 percent) of 
all transformation products were from a single public institution, whereas the 
others were from public–private (22.5 percent), public–public (13 percent), 
or some other type of collaboration (2 percent). Africa also had more represen-
tation from the private sector regarding origin of genetic materials. Although 
only 5 percent of all surveyed transformation products relied on genetic mate-
rials derived from local or foreign private-sector materials, 15 percent of all 
materials used in Africa originated from the private sector.

TRAITS OF GE CROPS 

In terms of transgenes and gene groups, the figures suggest that agbiotech and 
GE crop research may be limited in focus with respect to the particular biotic 
and abiotic stresses facing agriculture in many developing countries. Fungal, 
bacterial, and other types of resistance are still at very preliminary stages of 
research for developing-country crops and agroecologies, whereas herbi-
cide tolerance, insect resistance, and virus resistance—originally designed for 
the needs of industrialized-country agriculture—continue to dominate the 
research pipeline.

REGULATORY PROCESSES 

In terms of regulatory progress, the figures indicate that forward movement in 
agbiotech and GE crop research in Africa is limited to very few countries and 
that research in those countries is only now reaching the initial stages of the 
regulatory process. Even though agbiotech may shorten the time needed to 
identify transgenes and transform plants, the resulting GE crop still requires 
time for scaling up, efficacy trials, environmental testing, and other regulatory 

TABLE 7.4  Number of institutional arrangements used in public genetically modified 
products under development, by region and type of arrangement

Institutional arrangement Africa All regions

Single public institution 28 129

Public/public 13 47

Public/private 7 15

Public/foundation/public 0 8

Public/private/other 5 6

All other (no private collaboration) 1 4

 Total 54 209

Source: Spielman, Cohen, and Zambrano (2006a).
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requirements particular to genetic modification. Agbiotech research in Africa 
has not moved far along this road. 

This reality is, according to many survey respondents, worsened by the fact 
that some countries have subjected GE crops to multiple years of testing—
resulting in significant waiting periods for approvals for scale-up or pre-
commercial trials—or have only interim guidelines or regulations in place 
that do not allow for commercial approvals. Even those countries that do have 
the ability to evaluate GE crops and provide commercial approvals often lack 
confidence in their commercial decisionmaking. Others may be facing such 
limitations as growers’ inability to produce adequate amounts of seed for large-
scale or food-safety testing. 

PUBLIC- AND PRIVATE-SECTOR INTERACTION 

The relatively small role attributable to the private sector in agbiotech and GE 
crop research in African countries suggests that public–private research collab-
orations face significant barriers to implementation. This absence of collabora-
tion could pose difficulties for public institutions as they advance crops from 
research to regulatory approval and commercialization. Without exchanges of 
valuable regulatory data from private firms and other research institutions that 
have conducted transformations of similar crops and/or traits in industrialized 
countries, public institutions are poorly equipped to navigate the regulatory 
and commercialization processes with full information. Without scientific 
interaction and information exchanges between sectors, many of the public 
researchers who will be tapped for biosafety committees, regulatory agencies, 
or advisory bodies will be similarly less qualified to provide real expertise. 

Insights from the IFPRI Study on PPPs

The 2006 IFPRI study on PPPs provides additional useful insights into inter-
actions between the public and private sectors. This section highlights find-
ings that relate to the main actors and their objectives, project costs and 
benefits, risk and risk-management strategies, and safe stewardship.4 

MAIN ACTORS AND OBJECTIVES 

A key finding of the 2006 IFPRI study was that multinational or foreign 
firms are engaged in only half of the 14 PPP-based projects that involved 

 4 The findings are based on data from the 2006 IFPRI study as reported in Spielman, Cohen, 
and Zambrano (2006a,b); Spielman, Hartwich, and von Grebmer (2007); and Spielman (2009). 
However, the findings presented here contain new analyses of the data and new findings that 
build on the previous work. 
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agbiotech, with the rest of these partnerships engaging local (typically 
seed) firms. And where multinational or foreign firms were engaged with 
a CGIAR center, the majority of such partnerships tended to be monoga-
mous in nature, that is, involving only the center and the firm, without addi-
tional participation from other research organizations or firms. The projects 
involving multinational or foreign firms (for example, Monsanto, Syngenta, 
and Pioneer Hi-Bred International) were primarily designed to facilitate 
technology transfers and negotiate the use of intellectual property owned 
by the private-sector partner. In general, these projects did not leverage 
other private-sector assets, such as scientific expertise in working with agbio-
tech research tools or expertise in navigating regulatory processes to bring 
research into commercial use. In other words, few CGIAR centers engaged 
the private sector to conduct frontier research or to form ventures where pub-
lic and private actors jointly undertake cutting-edge research activities charac-
terized by some unknown probability of success. In Africa, the International 
Maize and Wheat Improvement Center’s Insect-Resistant Maize for Africa 
project has primarily followed this model by first leveraging the private sector 
as a source of project funding and by later transferring events from the private 
to the public sector. In contrast, the East Coast Fever vaccine development 
project involved a higher level of research engagement between the principal 
organizations—the International Livestock Research Institute and Merial—
which can be described as a form of frontier research. 

PROJECT COSTS AND BENEFITS 

Ideally, the purpose of a PPP-based research project is to lower the costs of 
research relative to the potential benefits by synergizing both public and pri-
vate assets. Although ex ante cost–benefit analyses were not conducted or 
published for many of the PPP projects identified in the 2006 IFPRI study, 
findings do suggest that for all agbiotech PPPs (including the two cases from 
Africa), the projects allowed public researchers to conduct research that would 
have been prohibitively costly had the public sector been working in isolation. 
The PPP approach allowed public researchers to access financial resources and 
useful technologies from the private sector that would have been otherwise 
unavailable in the public domain. 

However, findings also suggest that the coordination costs associated with 
the partnerships—the costs incurred in searching for partners, maintaining 
partner commitment, and resolving conflicts among partners—were non-
trivial. Although it is difficult to quantify the costs of PPP coordination, find-
ings strongly suggest that within-partnership coordination costs are a major 
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challenge to successful PPPs. Findings suggest that the two agbiotech PPPs in 
Africa were no exception to this.

RISK AND RISK MANAGEMENT 

Research projects, whether conducted by the public or private sector, are often 
risky ventures. In the context of agbiotech, these risks may relate to the general 
environment in which research is conducted, for example, disruptions caused 
by negative public opinions on GE crops. Or the risks may be specific to the 
project and related to the probability that the research process will not yield 
a successful output or product, will not yield a success within a time horizon 
that encourages continued investment, or will not yield a product that can pass 
through legal and regulatory hurdles associated with moving from proof of 
concept to commercial deployment.

Findings from the 2006 IFPRI study suggest that the agbiotech PPPs are 
poorly equipped to manage risks associated with the project, whether finan-
cial, reputational, or otherwise. This observation is particularly relevant for the 
two projects in Africa, both of which were initially unable to develop viable 
products after 5–10 years of research and had to undergo significant changes 
in project design to continue the research. The financial and reputational risks 
of limited research outcomes were likely significant in such instances, although 
efforts to mitigate them have been fairly successful in these examples.5

SAFE STEWARDSHIP 

Related to the issue of risk is that of safe stewardship of proprietary technolo-
gies and materials used in agbiotech research. Findings from the 2006 IFPRI 
study suggest that safe stewardship may be the key issue for private-sector part-
ners looking to engage with public research organizations in agbiotech 
research in and for developing countries. Concerns revolve around the legal, 
financial, and reputational risks that could result from the misuse or abuse of 
agbiotech tools or materials from partners in public research organizations or 
by third parties that gain unsanctioned access to these tools and materials. 

Findings suggest that legal and contractual strategies—indemnifications 
and disclaimers, for instance—offer private firms some degree of protection.  
The African Agricultural Technology Foundation, for example, is mandated  
to facilitate the transfer of technologies (including, but not limited to, 

 5 The Insect-Resistant Maize for Africa project is now working with new transgenic events and 
additional funding, while the East Coast Fever vaccine development project is being taken up by 
GALVmed, an international research consortium on livestock. See CIMMYT (2008) on maize 
and Spielman (2009) on the vaccine.
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agbiotech) between research organizations in the public and private sectors 
(AATF 2009). In doing so, the African Agricultural Technology Foundation 
provides the expertise—individuals with significant experience in agricul-
tural science, communications, legal affairs, and regulatory affairs—needed to 
design and negotiate formal agreements that address the risks associated with 
PPPs. But the findings indicate that this is not perceived as adequate protec-
tion against risk for private firms. 

Regardless of how skilled such organizations as the African Agricultural 
Technology Foundation are at mitigating risk through legal recourse, or how 
well a CGIAR center’s own legal capabilities are developed, they are still likely 
to be limited relative to those of the multinational firms with which they part-
ner. Thus, several respondents to the 2006 IFPRI study argued the need to 
bolster legal expertise at the system- or center-level sufficiently for the CGIAR 
to confidentially navigate protracted litigation or negotiate with batteries of 
lawyers from the private sector. Most other respondents, however, thought 
that legal recourse offered little benefit to any of the parties to a partner-
ship, arguing that legal recourse would only lead to costly litigation and the 
loss of good faith among partners, thus harming project implementation and 
the long-term growth of PPPs. Moreover, many argued that legal recourse is 
difficult to pursue in developing countries, where legal and regulatory regimes 
are rarely equipped to address the complex issues underlying PPPs and tech-
nology development. Ultimately, respondents indicated that well-planned and 
carefully executed projects were the only real defense against the risks associ-
ated with ensuring good stewardship.

Policy Recommendations
Evidence from the two studies examined here indicate that even though pub-
lic research in Africa is advancing in several countries, policies may be hin-
dering the advancement of this research. Regulatory processes are holding up 
testing and commercialization, and institutional and organizational barriers 
to PPPs are inhibiting the application of private-sector resources and exper-
tise that would provide valuable learning and information-exchange oppor-
tunities. These findings suggest that existing policies are insufficient relative 
to the requirements needed to realize the benefits of these new technologi-
cal opportunities.

There are several regional, national, and global policy options that could 
improve agbiotech and GE crop research in Africa. One is to enhance the 
quantity and quality of information on the environmental safety of GE crops 
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in confined testing or commercial use through information sharing among 
countries and researchers—such as information about the characteristics of 
transgenes, gene constructs, host plants, agroecological and agroclimatic zones, 
experimental designs and observations, and regulatory findings.6

An option is to place this information in an open-access venue, such as 
the Biosafety Clearing-House, so that environmental assessments of crops 
or traits can be carried out based on accumulated experience among indus-
trialized and developing countries.7 This approach presents opportunities 
for South-South collaboration, information networking, and data sharing, 
with the objective of minimizing redundancies while maximizing the flow of 
information and expertise based on solid and comprehensive sources of infor-
mation, ultimately increasing regulatory proficiency and minimizing R&D 
costs. Greater knowledge of the array of available transgenes can also be used 
to strengthen the public sector’s position in negotiating access agreements 
over proprietary materials and techniques. In this context, there is also a need 
to build capacity in research organizations and train local researchers to make 
effective use of electronic biotechnology research databases and conduct 
advanced research.

Several innovative approaches to collaborative research could also improve 
the pace and level of research on agbiotech and GE crops. One possibility is 
for the public sector to take a stronger public negotiating stance, advocate for 
greater private tax incentives, or promote other mechanisms to improve the 
willingness of firms to invest in or provide intellectual property donations for 
research with a public-interest focus. Other arrangements may be formalized 
as commercial joint ventures, in which public and private collaborators estab-
lish a legal entity to execute a public-interest research agenda and endow it 
with a mix of governance and management characteristics from the public and 
private sectors. Lessons can be learned from China, where several agbiotech 
ventures are advancing as commercial entities spun off from public research 
agencies, often wholly or majority owned by the parent agency.

Alternatively, researchers and policymakers may explore the use of “hon-
est brokers” (nonprofit third-party organizations) to facilitate interactions 

 6 The Program for Biosafety Systems operates one granting program for research in these areas—
the Biotechnology–Biodiversity Interface. Grants are awarded annually following peer review. 
See PBS (2009).

 7 The Biosafety Clearing-House is a mechanism set up by the Cartagena Protocol on Biosafety 
to facilitate the exchange of information on living modified organisms and assist parties to the 
Protocol in meeting their obligations under it. The Clearing House provides access to scien-
tific, technical, environmental, legal, and capacity-building information in all six of the United 
Nations’ official languages. See BCH (2009).
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between the sectors, manage the research, and assume responsibility for the 
use of proprietary knowledge and technology. The International Service 
for the Acquisition of Agri-biotech Applications (ISAAA) and the African 
Agricultural Technology Foundation are playing such a role in agbiotech and 
GE crop research in Africa.

The advancement of agbiotech and GE crop research in Africa also 
requires greater investment in building systems and markets for seed and plant-
ing materials. Enactment of plant variety rights and truth-in-labeling laws, 
combined with a greater commitment from public research organizations to 
moving technologies off the shelf and into farmers’ fields, would facilitate 
greater investment in GE research and product deployment in Africa. PPPs, 
technology commercialization programs, competitive grants, reward/prize 
programs, and other such approaches could go a long way toward shifting pub-
lic research incentives toward more commercially viable outcomes. 

Conclusions
Progress in agbiotech and GE crop research, development, and dissemination 
in Africa is constrained by insufficient investment in—and regulatory imped-
iments to—the approval and release of new GE products. The two stud-
ies on agricultural research in developing countries examined in this chapter 
offer several critical findings about this progress. First, agbiotech and GE crop 
research is advancing slowly, although there are some signs that new crops, 
traits, and technologies are in the pipeline for Africa. Second, although some 
progress has been made in terms of introducing biosafety regulation in many 
African countries, movement through regulatory processes is inadequate rela-
tive to the opportunities offered by the new technologies. Third, critical assets 
and competencies from the private sector are not being adequately brought 
to bear on the research challenge and are not in close collaboration with pub-
lic research. 

These conclusions strongly suggest that efforts need to be redoubled to 
promote research, development, and dissemination of GE crops in Africa. For 
agbiotech to benefit Africa, greater efforts are needed to enhance the inter-
national exchange of information on GE crops and to overcome institutional 
barriers to research collaboration between the public and private sectors. Such 
efforts would promote a more entrepreneurial culture of innovation and make 
public research institutions and private companies more responsive to emerg-
ing needs and opportunities.
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Success may depend on the emergence of a real breakthrough—the suc-
cessful navigation through regulatory processes and deployment through 
commercial channels of a crop that can make a real difference to small-
scale, resource-poor farmers. Such a breakthrough could demonstrate the tech-
nology’s potential to contribute to the region’s development, as well as the 
importance of the processes needed to make this contribution. However, if the 
impediments discussed in this chapter persist, the pace of research, develop-
ment, and dissemination will be insufficient to generate such a breakthrough, 
thus slowing the diffusion of new technological opportunities and the poten-
tial gains to social and economic welfare in Africa. 
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