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Commentary

Towards a smart biosafety regulation: The case of Kenya
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It is emerging that benefits of new innovations in agricultural biotechnology may not be realised without appro-
priate biosafety regulatory mechanisms. The Kenyan regulatory experiences related to regulation of genetically
engineered (GE)** agricultural activities are explored to provide some basis for defining the challenges involved
in biosafety regulation. The various shortcomings in the way the Kenyan biosafety process has been imple-
mented are consistent with the way regulatory systems have been evolving in Africa. The proposed adoption of
a “smart regulation” provides the basis for a learning process through which subsequent biotechnology policy
initiatives can be improved.
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INTRODUCTION

There are significant innovation issues in life sciences
such as GE agricultural innovations that have demanded
appropriate governance and regulation (Lyall and Tait,
2005). This being the case, regulation in life sciences is
becoming widely adopted as a norm globally and trans-
nationally. Consequently, different regulation styles orig-
inating from North America or Europe have emerged,
based on whether it is “process of science” or “prod-
ucts of science” (Tait and Levidow, 1992). These reg-
ulatory styles have unquestionably impacted regulatory
trajectories adopted in other continents that are catch-
ing up in terms of innovation as well as implementa-
tion of regulatory systems (Scoones, 2002). This article
proposes the adoption of a “smart regulation” approach
which might contribute to an innovative way of concep-
tualising life science innovations. To achieve this we ex-
plore the Kenyan regulatory experiences related to reg-
ulation of genetic engineering agricultural activities to

* Corresponding author: annakingiri@yahoo.com
** The technologies referred to here are products of manipula-
tions of living organisms but we make distinction between tra-
ditional and modern biotechnologies. The traditional approach
allows the development of new products (such as seed vari-
eties) by the process of selection from genetic material already
present within a species, while the modern (transgenic) ap-
proach or genetic engineering (GE) develops products (such as
seed varieties) through insertion of genetic material from differ-
ent species into a host plant.

provide some basis for locating the challenges involved
in biosafety regulation1. This reveals various shortcom-
ings in the way the Kenyan biosafety process has been
implemented, consistent with the way regulatory systems
have been evolving in Africa. We suggest that these chal-
lenges should be perceived as a requisite learning pro-
cess through which subsequent biotechnology policy ini-
tiatives could be improved.

CURRENT STATUS OF BIOSAFETY
REGULATION IN KENYA

Agriculture plays a key role in Kenya’s economy and the
livelihoods of its people. In 2005 it accounted directly
for 25, 80 and 60% of gross domestic product; employ-
ment; and export earnings respectively (RoK, 2005a). It
is earmarked as an important sector in meeting Kenya’s
regional and global commitments such as the Millennium
Development Goals (RoK, 2005b), as well as local poli-
cies and strategies initiated by the government to address
hunger and poverty, and transform science and technolo-
gies into innovative ventures (KARI, 2005; RoK, 2005a).

In recognition of the importance of agriculture, Kenya
has been very active in advancing biotechnology re-
search and development and has currently approved

1 Biosafety is the avoidance of risk to human health and safety,
and the conservation of the environment as a result of the use of
GE products (RoK, 2009).
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transgenic crop biotechnology trials on cassava, sweet
potato, cotton, maize and sorghum (Tab. 1). With re-
spect to biosafety, Kenya is a signatory to the Con-
vention on Biological Diversity (CBD) and has ratified
the Cartagena Protocol on Biosafety (CPB), obligating
the development of a biosafety legislative framework
(Biotechnology Policy, Biosafety Act and implement-
ing regulations). Consequently, a regulatory regime for
biosafety that commenced with development of the “Reg-
ulations and guidelines for Biosafety in Biotechnology”
(RoK, 1998) was proposed as a system to manage appli-
cations for testing crop biotechnology activities. These
regulations provide minimum standards for inspection
and monitoring which are commensurate with the levels
of risk under consideration (RoK, 1998). The regulations
have been interim (Harsh, 2005; Traynor and Macharia,
2003; Wakhungu and Wafula, 2004) but have provided an
environment for establishing an institutional framework
for biosafety implementation. Subsequent efforts toward
biosafety regulation implementation from the United Na-
tions Environment Programme-Global Environment Fa-
cility (UNEP-GEF) resulted in the National Biotechnol-
ogy Policy (RoK, 2006), and the Biosafety Act (RoK,
2009).

Various government agencies are involved in the im-
plementation of the biosafety regulations (Harsh, 2005;
Odame et al., 2003a, 2003b; Traynor and Macharia,
2003). These include the Kenya Plant Health Inspectorate
Service (KEPHIS) and National Environmental Manage-
ment Authority (NEMA). As a consequence, biotechnol-
ogy research and development activities are subject to
other national regulatory instruments that are commen-
surate with the regulatory mandates of these agencies.
For instance the Plant Protection Act (Cap 324) enforced
by KEPHIS provides for the regulation of all plants and
plant products against introduction into Kenya of injuri-
ous pests and diseases.

Such a gap between policy and institutional develop-
ment on the one hand, and research and development on
the other, has been a feature of biotechnology develop-
ment in Kenya. We argue that policies and, in particular,
effective biosafety policies, play a crucial role in support-
ing the process of innovative research and development.

AN APPROACH TO SMART BIOSAFETY
REGULATION

The growing scholarship on sociological studies in sci-
ence, technology and innovation policies, science policy
and knowledge production dynamics has rich theoreti-
cal concepts that provide insights to enhance the under-
standing of an appropriate regulatory practice towards a
“smart regulation”. For instance, the innovation systems

perspective provides a framework that befits the complex-
ity of life sciences and the contextual multiple factors
that frame its debate (cf. Jasanoff, 1987; Newell, 2002;
Scoones, 2002). Key to the innovation systems frame-
work are actors and their roles, actors’ attitudes and prac-
tices, the effects and characteristics of patterns on in-
terventions, and the enabling framework for innovation
(Hall, 2005; World Bank, 2007). While acknowledging
the centrality of the other elements of the framework, we
are mostly interested with the enabling environment – the
key element of which is mainly the governance and reg-
ulation of life sciences, particularly agricultural biotech-
nology innovations.

We have used empirical evidence to track down the
evolution of the biosafety regulatory process in Kenya
following the informal governance of agriculture biotech-
nology (Harsh, 2005). This empirical evidence comes
from data/reports generated as part of two ERSC funded
projects2, interviews, and relevant documents analysis.
Empirical analysis of the biosafety regulatory policy pro-
cess based on the accounts of scientists as practitioners
and implementers of biosafety regulations informs the
systemic understanding of the biotechnology innovation
in Kenya. Consequently, the generated knowledge can
contribute toward a smart biosafety regulatory process.

The evidence generated was triangulated with ac-
counts of different players in Kenyan biotechnology de-
bate and different sources. Triangulation tests the va-
lidity and authenticity of the findings and gives the
analysis rigor, especially when diverse sources of knowl-
edge are valuable in a knowledge intensive technology
like biotechnology. Finally the data were subjected to the-
matic qualitative analytical tools that are loosely linked to
grounded theory. This enables the analysis to be grounded
in the perspectives of those who have been involved in
the regulatory process, rather than the view of qualitative
researchers.

GENETIC ENGINEERING SCIENCE VERSUS
BIOSAFETY REGULATORY SYSTEMS
EVOLUTION: EMPIRICAL EXPLORATION

Research trials on GE organisms in Kenya are cur-
rently being undertaken under public/private partner-
ships between the public research institutes, mainly the
Kenya Agricultural Research Institute (KARI), and pri-
vate collaborators (Tab. 1). Consequently, biotechnology
in Kenya attracts a wide range of stakeholders that in-
clude scientist, donors, industry, farmers, policy makers,
government agencies, pro and anti-GE non-governmental
organisations (NGOs), and consumers.

2 UK Economic and Social Research Council (ESRC) Science
in Society Programme.
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Table 1. GE technological innovations in Kenya (adapted from Ayele et al., 2006 and secondary sources).
These trials have provided a practical testing environment for the implementation process of the biosafety regulatory systems in
Kenya. Analytically, they reveal a complex interface between GE technology and biosafety policy process.

GE activity Initiative trigger/Production
constraint

Stage of development Collaborators/Partners

Sweet potato engineered
for disease resistance
(feathery mottle virus)

¤ The virus coat protein gene
availability from Monsanto
¤ Diseases attack causing low
yields

Contained laboratory and con-
fined field trials

KARI, Monsanto, ABSPa,
ISAAAb, Michigan State Uni-
versity, Kenyan universities

Bt maize-IRMAc project
engineered for resistance
to insects (African maize
stem borer)

¤ Bt technology availability
from Syngenta
¤ Pests infestation in particular
maize stalk borer

Contained laboratory and
greenhouse and confined field
trial

KARI, CIMMYTd, Syngenta,
Rockefeller Foundation,
United State Agency for
International Development
(USAID), Kenyan universities

Cassava engineered for
Cassava Mosaic Disease
(CMD) resistance-African
Cassava Mosaic Virus
and East African Cassava
Mosaic Virus

¤ The coat protein gene avail-
ability from Monsanto
¤ Disease infestation in partic-
ular the CMD significantly re-
ducing yields

Contained laboratory and
greenhouse application has
been pending for confined
field trials

KARI, Danforth Center-USA,
USAID, Cornell University,
ISAAA, Kenyan universities

Bt cotton engineered for
insect resistance-cotton
bollworm

¤ Bt technology availability
from Monsanto
¤ Declining production perfor-
mance – pest infestation, in
particular African bollworm

Contained greenhouse and
confined field trials

KARI, Delta-Pine South
Africa, Monsanto, Kenya
Industrial Research Develop-
ment Institute (KIRDI)

Transgenic sorghum for
resistance to striga
parasitic weed

¤ Availability of a collabora-
tive research grant
¤ The persistence of parasitic
striga weed in cereals growing
areas in Kenya

Contained laboratory and
screen house proof of concepte

Kenyatta University (Kenya),
University of California,
Davis (USA)

a Agricultural Biotechnology Support Programme.
b International Service for Acquisition of Agric-Biotech Applications.
c Insect Resistant Maize for Africa.
d International Maize and Wheat Improvement Centre.
e This project is for proof of the concept as part of a Ph.D. student research work and has no immediate plans for commercialisation.

Over the past two decades Kenyan crop agricultural
biotechnology has shown some major changes:

– The GE initiative commenced in 1991 with sweet
potato and developed four other initiatives by 2008:
cassava, cotton, maize and sorghum (Tab. 1).

– Largely due to the biotechnology initiatives, the ca-
pacity to harness biotechnology and biosafety has
increased over the last 20 years. As a result in-
ternal and external learning opportunities were cre-
ated for scientists in both research institutes and
policy and regulatory arenas. KARI, the main re-
search institution undertaking most of the biotech-
nology initiatives, has recognised the importance of
biotechnology as evidenced by the increased institu-
tional expenditure in such activities (KARI, 2005).

The government has also endeavoured to increase its
budgetary provision for research and development,
including biotechnology (RoK, 1982, 2005a).

– Biotechnology activities have spurred the develop-
ment and transformation of the institutions and organ-
isations to support this technology transfer (Tab. 2).

The early GE research initiatives in 1990’s triggered
the development of the 1998 regulations and guide-
lines (RoK, 1998). However, the National Biotechnol-
ogy Development Policy of 2006 (RoK, 2006) was the
first attempt by the government to charter a roadmap
for biotechnology development in Kenya. It paved the
way for the development of a legal framework to gov-
ern products of modern biotechnology. The policy set
the scene for the formation of an administrative and
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Table 2. Technological and institutional innovations and biosafety policy milestones in Kenyan GE trials (adapted from Harsh (2005)
after updating and review).

Period Activity

1991 Commencement of sweet potato field trial

1997 KARI-Institutional Biosafety Committee (IBC) formed; Kenya Plant Health Inspectorate Service
(KEPHIS) was established through a government Legal Notice

1998 Regulations and guidelines for biosafety in biotechnology adopted; establishment of National Biosafety
Committee (NBC); approval of 1st transgenic field trial (sweet potato)

1999 ¤ Commencement of IRMA phase 1 project
¤ Establishment of Biosafety framework through UNEP-GEF support

2002–2006 Various training programmes took place, for example, training of policy makers, IBCs and NBC members
on handling GE trials applications under UNEP-GEF program

2000 ¤ Importation of GE sweet potato from US by KARI for field trials
¤ Kenya signs the Cartagena Protocol, and ratifies the Cartagena Protocol in 2003

2001 Contained laboratory approval to conduct Bt maize trial using transgenic Bt leaves

2003 ¤ Confined greenhouse approval to conduct Bt maize trial using Bt seed; Bt cotton approved for screen
house trials; transgenic cassava approved for screen house trials
¤ Reviewed regulations and guidelines for biosafety in biotechnology; biotechnology policy drafted;
biosafety bill drafted

2004 ¤ Transgenic sweet potato failure to confer resistance to sweet potato feathery mottle virus becomes pub-
licly known
¤ Bt maize approved for open field trials (Open quarantine/FTs)
¤ Approval of Bt cotton open field trials

2005 ¤ Approval and planting of Bt maize open field trial; importation of Bt cotton seeds and planting of Bt cot-
ton open field trials
¤ Bt maize open field trial publicly halted; re-approval of the Bt maize open field trial with reviewed and
stricter biosafety requirements; open field trial cassava application denied approval by NBC

2006 Adoption of botechnology policy and approval of biosafety bill

2007 ¤ Bt cotton open field trial used by proponents of GE technology and scientists to lobby for political
support; approval of second Bt cotton trial
¤ First and second mentioning of the biosafety bill in parliament
¤ Parliament prologues to pave way for general elections
¤ Intensive engagement of Non-Governmental Organizations-NGOs media (for and against GE technology
and enactment of the biosafety bill)

2008 Draft Biosafety Bill 2008 published and approved

2009 Biosafety Act, 2009 passed and gazetted as a Law

legal framework for biotechnology development and use.
Therefore, the Biosafety Act, 2009 and regulations are
intended to provide a legal stance to the biotechnology
activities, as well as set the base for implementation of
the Cartagena Protocol.

Despite these developments, most respondents still
consider that innovation in agricultural biotechnology
suffers from some major drawbacks. This is attributed
largely to the slow implementation of Cartagena Protocol
through the enactment of an effective biosafety regulatory
regime and to the following challenges:

(i) Inadequate and unbalanced institutional and techni-
cal capacity: Kenya has about ten public universities that
are yet to engage in GE basic research. However, most
of the GE activities have been within KARI, a public re-
search institute. Only recently has Kenyatta University;
an academic and research institution, obtained a regu-
latory approval to undertake transgenic work. Analysis
of interview data suggests that the regulatory capacities
are inadequate to effectively and sustainably monitor and
inspect research and products of biotechnology activi-
ties. It also suggests the limited potential for biotechnol-
ogy innovation transfer and sustainability. For example,
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the desire by academic institutions to join in the biotech-
nology trials implementation process implies changing
academic curricula (which is already happening). These
universities have also formed institutional biosafety com-
mittees to assist scientists in putting up viable biotech-
nology research proposals that address biosafety risks.
Despite this, the respondents from academic institutions
reiterated the difficulty to translate academic initiatives
from basic knowledge transfer to economic gains (where
other users can benefit) and attribute this to the high in-
vestments needed in GE science.

(ii) Unsustainable funding for research and reg-
ulatory process: Government spending on research
and development in general has continually declined
(Bananuka, 2007; KARI, 2005), and this has partly con-
tributed to the public/private partnerships characteristic
of biotechnology initiatives in Kenya. In addition, ini-
tiatives to develop a biosafety regulatory regime have
largely been donor driven (e.g. UNEP-GEF; USAID-
Program for Biosafety Systems). This donor dependence
attitude is often criticized since it is not sustainable and
the government has been urged to increase its budgetary
funding of research and development, as well take up an
active role in the development of sustainable biosafety
regulatory policies.

(iii) Contestations and lack of consensus on policy and
strategy: The initial objective of the on-going biotechnol-
ogy trials was to provide proof-of-concept in anticipation
of paving the way for commercialization of biotechnol-
ogy products in Kenya. More recently, with open field
trials, the popularization of the concept “seeing is be-
lieving” has emerged. This implies that policy makers
and the public can be persuaded to take up a technology
that is “real and demonstrable”, thereby raising aware-
ness and reducing fear associated with the negative per-
ception of GMOs (Ayele, 2007). This “tangible” evidence
of GE potential in the form of “field trials” has been used
by biotechnology proponents, who include scientists and
policy makers, to push for the Biosafety Act that many
respondents consider is the key for advancing adoption
of biotechnology. They believe that this will unlock the
GE potential for the farmers to reap the benefits. How-
ever, it is noteworthy that, despite the research activi-
ties and policies initiatives, no GE products have reached
farmers to date. This has been attributed to many factors,
but proponents argue that lack of a legal biosafety policy
framework, to guide the technology transfer process, is to
blame for the delay.

It is evident that the implementation of the Kenyan
biosafety regulatory process has been hampered by sev-
eral challenges that include institutional and regula-
tory capacities as well as governance and representation
challenges.

TOWARDS A SMART BIOSAFETY
REGULATION

Various factors contribute to the type of regulations
adopted by respective countries. This is clearly evident
from key points of the Kenyan case:

First, governance of life sciences is very complex be-
cause divergence of views are linked to uncertainty and
perceptions of risk, as well as the global nature of the is-
sues (Levidow et al., 2005; Scoones, 2002). On the other
hand, there are those who are convinced that this science
is a significant innovative endeavour for solving many
of world food and resource challenges (cf. FAO, 2004;
Hisano, 2005).

Second, respective governments have been placed in
an awkward position whereby they have been forced to
adopt a dual role (promotional and regulatory). On the
one hand they have been seen to push for GE technol-
ogy as a developmental tool, while on the other they have
pushed for biosafety regulations to address the scepticism
held by the public regarding potential dangers of life sci-
ences to health and environment.

Third, unlike other science and technology areas,
life sciences are mainly mode 2 sciences3 demanding
new ways of doing science due to the increased trans-
disciplinarity, multi-functionality and high integration
(Gibbons et al., 1994; Nowotny et al., 2001; Russell et al.,
2008).

Clearly, the nature of biotechnology innovations
and lack of consensus on policy strategies, particularly
biosafety policies, are highly contested. This is because
the formulation of biosafety regulatory policies (or safety
standards for application of biotechnology) and imple-
mentation has been perceived to be “everyone’s business”
by stakeholders (Juma and Serageldin, 2007). In addi-
tion, regulation has been seen as the only way to man-
age these controversies (Braithwaite et al., 2007; Newell,
2002; Scoones, 2002). In view of this, Tait et al. (2007)
provide insights on how a “smart regulation” may be
enhanced. They note that lessons learnt with regards to
regulatory influences on innovation systems should be
perceived as opportunities to review or develop appro-
priate future regulatory systems. This is because regula-
tory systems have a major impact on various aspects re-
lated to innovation capacity; for instance, research and
development trends, partnerships, and intellectual prop-
erty exploitation. From this concept of learning, Africa
for example, may gain from the successes, failures and
consequences of the regulatory systems elsewhere e.g.
Europe and USA. With regards to Kenya, experiences

3 In simple terms, mode 2 refers to “a changed way of doing sci-
ence in which knowledge is produced in a more contextualized
way in the context of application” (Gibbons et al., 1994).
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gained from biosafety regulation implementation over the
last decade may inform further policy initiatives.

Tait et al. (2007) further note that regulatory poli-
cies may impact on scientific practice and recommend
that socially responsive policies encouraging reflexiv-
ity on the part of firms and individuals are bound to
be more effective to spur economic changes as op-
posed to constraining regulatory policies. Other scholars
have offered insights into how regulations can be re-
conceptualized in order to enhance development. In
particular, scholars who have focused on developing
countries, generally argue that understanding the local
context would influence the way regulations are imple-
mented towards guiding development of products of sci-
ence (cf. Newell, 2002; van Zwanenberg et al., 2008).
Others (Nowotny et al., 2001, pp. 96–120) have recom-
mended re-conceptualization of scientific practice, with
emphasis on institutional and individual “reflexivity” to-
wards “integration.” This addresses the interconnection
between the new sciences and scientists4, as well as so-
ciety and societal demands such as ethical and biosafety
considerations.

According to Black (1998), regulation has an impor-
tant role to play in connecting the arguments of partici-
pants in facilitating the integration of the wide range of
views as to the appropriate course that the technology
and its regulation should take. She proposes a “facilita-
tive approach” to regulation where the concepts of nego-
tiation and integration are encouraged as opposed to the
current “control approach”. Further, from the innovation
systems perspective, recognition of the role of different
actors in the innovation chain enhances understanding of
the process of innovation in line with the different compo-
nents and identifying the systemic failures that affect in-
novations (World Bank, 2007). From innovation systems
thinking, scientific and policy aspects are tackled holis-
tically. Consequently, usable knowledge (Haas, 2004) is
created in the context of practice (Gibbons et al., 1994;
Nowotny et al., 2001, 2003).

CONCLUSIONS

The delivery mechanisms for Kenyan biotechnology
innovation to potential recipients and the analogous
institutional arrangements are perceived to be weak. In
addition, strategies to support sustainable endeavours to-
wards pro-poor technologies are also currently weak or
non-existent. These weaknesses need to be addressed for

4 For instance the environment under which molecular science
takes place, including the practitioner scientists may be per-
ceived to be highly confined, removed from the real societal
environment (Knorr-Cetina, 1995).

any meaningful gain from biotechnology to be realised.
In conclusion, we recommend:

• Representation of diverse and relevant voices in the
biosafety policy process;
• Kenya must develop home-grown biotechnology and

biosafety capacity in order to instil “ownership” of
thinking into the minds of scientists and policy mak-
ers, thereby enhancing public trust;
• The Kenyan regulatory policy development process

should take advantage of integrating the political and
social “blind spots” assumed or taken for granted in
the “ad-hoc” policy implementation process. A hypo-
thetical consensus-building system oriented approach
is recommended if benefits from life sciences are to
become sustainable.
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