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Local variation or global convergence in  
agricultural biotechnology policy?  

A comparative analysis 

Daniel Lee Kleinman, Abby J Kinchy and Robyn Autry 

The history of attention to local variation in science and technology studies notwithstanding, there is a 
growing emphasis in the study of science policy on global convergence. In this paper, we undertake a 
multi-state comparative study of agricultural biotechnology policies, illustrating the continuing value 
of attending to policy variation and the factors that mold it. We acknowledge the growing influence of 
supranational entities and transnational cultural exchanges in shaping policy. However, our research 
does not indicate the homogenization of agricultural biotechnology policies across the globe. Instead, 
we find three broad models of agricultural biotechnology governance: ‘liberal science-based’ 
regulation, ‘precautionary science-based’ regulation, and ‘social values-based’ regulation. While states 
are constrained by global and local factors, they actively shape policies by blending parts of these three 
policy models in distinct ways. 

RE GLOBAL-LEVEL FACTORS prompt-
ing a convergence of science policy orienta-
tions worldwide, or does local variation 

persist and proliferate?  While there remains a strong 
strain of comparative analysis in the study of science 
and technology policies (e.g. Jasanoff, 2005), there 
is also a growing emphasis on policy and institu-
tional convergence among analysts of science policy 
(see especially Drori et al, 2003; Meyer et al, 1997; 
Finnemore, 1996; Jang, 2003). Probably the most 
prominent approach to science policy convergence is 
outlined by Drori and her colleagues. These authors 
contend that ‘Across many different domains, coun-
tries appear to be enacting common models or 
scripts of what a nation-state ought to be’ (Drori et 
al, 2003: ix). A central feature of these scripts is the 

‘institutionalized cultural authority of science’ 
(Drori et al, 2003: 10). Science has become an au-
thoritative part of governance around the globe.  

While there is surely something to the claims 
made by convergence theorists, much is lost in their 
approach to science and technology policy. Among 
other things, we are led to ignore the variations in 
the effects divergent policies have on people on the 
ground, and would-be challengers to dominant poli-
cies are less likely to study policy innovations from 
far afield, alternatives that might provide the basis 
for efforts to craft policy solutions potentially supe-
rior across important dimensions to dominant ap-
proaches. 

Through an analysis of agricultural biotechnology 
(ag-biotech) policy-making, we wish to reinforce the 
value of undertaking a comparative approach to sci-
ence policy, a focus that attends to variation and the 
factors shaping it. At the same time, like the conver-
gence theorists, we acknowledge the growing influ-
ence of supranational entities and cultural 
interchanges in shaping policy. Indeed, there are 
ways in which the World Trade Organization and 
the UN, as well as commonalities between cultures, 
explain resemblance in biotechnology policy across 
cases. Furthermore, we recognize that the US and 
several European countries dominate the global 

A 

Daniel Lee Kleinman (corresponding author) is at the Depart-
ment of Community and Environmental Sociology, University 
of Wisconsin-Madison, 3rd Floor, Agricultural Hall, 1450 Lin-
den Drive, Madison, WI 53706, USA; Email: dlklein-
man@wisc.edu. Abby J. Kinchy is at the Science and 
Technology Studies Department, Rensselaer Polytechnic Insti-
tute, Sage Lab Bldg, 5403, 110 8th Street, Troy, NY 12180-
3590, USA. Robyn Autry is at the University of Minnesota, 909 
Social Sciences Building, 267 19th Avenue South, Minneapolis, 
MN 55455, USA. 

http://www.ingentaconnect.com/content/beech/spp


Agricultural biotechnology policy 
 

 Science and Public Policy June 2009 362 

market and international policy debate about geneti-
cally modified crops. Still, our findings suggest, at a 
minimum, that the claim that the forces of economic 
globalization and an expanding world culture are 
producing homogenization of public policy must be 
explored on a policy-arena-by-policy-arena basis. In 
the area of ag-biotech, we find that states continue to 
construct novel and counter-hegemonic approaches 
to regulation. Indeed, rather than convergence on a 
common policy model, we find three distinctive ap-
proaches of regulation at play, often combined in 
ways that are unique to a particular country. To un-
derstand this variation, we explore the diverse histo-
ries of how these policies came to be adopted. Thus, 
our substantive contribution is a discussion of three 
types of ag-biotech policy, how they are differently 
blended in five countries and the EU, and the factors 
that influence the distinct policy outcomes in each 
case. 

In a single paper, we cannot offer the kind of de-
tail found in book-length comparisons of two or 
three policy-making entities (see Jasanoff, 2005; 
Gottweis, 1998; Wright, 1994); however, our study 
provides an opportunity to examine a greater variety 
of institutional settings and discursive landscapes 
than this type of work typically engages. The diverse 
array of cases we study are valuable because they 
permit us to characterize a more complete range of 

the ag-biotech policy approaches found around the 
world. We are primarily interested in identifying the 
varieties of existing approaches to ag-biotech policy. 
Thus, we selected cases that would increase the level 
of variation, even if this makes it difficult, if not im-
possible, to pinpoint a general explanation for diver-
gences in policy outcomes.   

In order to capture a broad range of institutional 
settings and policy outcomes, the five states we con-
sider are: the US, Kenya, Austria, China, and India. 
We also consider the EU. We chose the US because 
of its economic and policy dominance in the area of 
biotechnology. The EU constitutes an obvious 
counter-weight to the US and is one of the undenia-
bly important supranational policy entities on the 
contemporary scene. For the purposes of this study, 
we treat the EU as a ‘state’, roughly equivalent to 
other national states, although we recognize the sig-
nificant complexity of the relationship between 
European countries and the EU governance struc-
ture. EU member nations do not necessarily share 
the EU’s orientation toward biotechnology regula-
tion, and for this reason, we chose to include Austria 
as a comparative case. The other cases represent a 
variety of blended approaches to biotechnology pol-
icy taking shape in the non-Western world. Kenya, 
while surely distinctive, provides one example of a 
nation from the Global South, interesting both for 
the ways its policies are affected by its place in 
global markets and the policy orientation of its 
European allies. China has potentially huge markets 
for biotechnology products and a strong desire to 
export widely, and its structure of governance is 
unique. India, a developing country in Asia and the 
world’s largest democracy, offers yet another case of 
the varied factors that can shape policy outcomes.  

Our argument proceeds in several parts. First, we 
describe three divergent models of ag-biotech regu-
lation that are presently in use around the world. 
These include two different ‘science-based’ models 
as well as a ‘social values-based’ model of regula-
tion. We then look at an assortment of different 
processes that have led to these policy outcomes. In 
each of our cases, domestic policy-making structures 
and discursive fields, as well as global markets and 
governance institutions, affect how the three ap-
proaches to ag-biotech policies are combined in dis-
tinctive manners. We are also attentive to the ways 
in which both coercion and legitimacy pressures 
contribute to the adoption of science-based policies. 
In the concluding section, we summarize our find-
ings, pointing to the value of comparative analysis in 
overcoming some of the blind spots in scholarship 
that stresses increasing global policy convergence. 

Three models of genetically  
modified organism regulation 

Three relatively distinct models of ag-biotech or ge-
netically modified organism (GMO) regulation are 
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found in our cases. The first, most closely associated 
with the US, we refer to as conventional or standard 
liberal science-based regulation, often euphemisti-
cally referred to as a ‘sound science’ approach. Here, 
without scientific evidence of risk to human health, 
animal health, or the environment, permission to ex-
periment with, and ultimately commercialize, ag-
biotech is granted. Of the three approaches to regula-
tion we consider, this orientation is the narrowest 
with regard to the grounds for restricting commer-
cialization. Most consistent with free market or neo-
liberal policies, this model does not take into 
account the economic effects of new technologies on 
consumers or producers (Kinchy et al, 2008). 

At the global level, the World Trade Organization 
(WTO) advocates this model of regulation. The 
Sanitary and Phytosanitary (SPS) Agreement of the 
WTO was reached during the Uruguay Round of the 
General Agreement on Tariffs and Trade (GATT) 
negotiations (1986–1994). The SPS agreement does 
not specifically deal with GMOs, but with food is-
sues more generally. It aims to allow countries to 
protect the health and life of consumers, animals, 
and plants against pests, diseases, and other threats 
to health, while preventing the use of health meas-
ures in an unjustified, arbitrary, or discriminatory 
fashion. That is, the agreement allows countries to 
block imports of food products that pose a clear and 
measurable health risk, but not to selectively block 
imports from certain countries while allowing the 
same products to be imported from other countries 
or to be produced domestically. To meet this objec-
tive, the SPS agreement requires that the measures 
countries take either be based on conventional scien-
tific risk assessment or comply with the standards of 
one of three existing international bodies (which use 
similar approaches to scientific risk assessment).1   

The second model of regulation of trade in ag-
biotech products relies on precautionary science-
based regulation, or the so-called precautionary 
principle. This model accepts science as the means 
for determining the appropriateness of release and 
commercialization of genetically engineered organ-
isms, but flips the burden of proof on its head. While 
standard, liberal regulation views the absence of 
evidence of harm as a green light to proceed with  

release and/or commercialization, precautionary  
systems require evidence of an absence of harm. In 
the traditional language of science, liberal science-
based regulation accepts false negatives more read-
ily than false positives. That is, advocates of the 
conventional approach are willing to accept ‘the 
risk’ that they will miss evidence of harm when 
there is such evidence, while advocates of the pre-
cautionary approach would prefer to mistakenly 
conclude that harm is likely, when closer review 
might ultimately reveal no evidence of probable 
damage. The precautionary approach is more cau-
tious in terms of public and environmental health 
and safety than the conventional approach, but does 
not intrinsically call for regulation in terms of the 
social or economic impacts of new technologies. 
The approach, however, has sometimes been used to 
shape the social and economic impacts on consum-
ers or producers of the prospective introduction of 
new technologies by framing risk in social and eco-
nomic terms. 

Widely used in Europe, precautionary science-
based regulation was recently institutionalized at the 
international level in the Cartagena Biosafety Proto-
col of the UN Convention on Biodiversity. UN 
member countries negotiated the regulation of inter-
national trade and release of agricultural biotechnol-
ogies. The objective of the Protocol was to minimize 
the risks to biodiversity posed by GMOs. The Bio-
safety Protocol, adopted by over 130 countries in 
January 2000, essentially affirms the right of coun-
tries to regulate GMOs and to review information 
about GMOs before they are imported. The Protocol 
contains language establishing a precautionary ap-
proach to biotechnology regulation. In addition to 
European use of the precautionary principle and its 
integration into the Biosafety Protocol, among our 
cases, we see varieties of the precautionary principle 
utilized in India and Kenya.   

While both liberal and precautionary policy are 
premised on the virtues of science, suggesting a  
type of policy convergence, their opposing perspec-
tives on error can have significant impacts on  
which products are permitted to reach the market. 
These are real differences that matter in policy im-
plementation. But beyond these two models, our  
research suggests a number of cases premised, at 

 
Three relatively distinct models of 
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most closely associated with the US, we 
refer to as conventional or standard 
liberal science-based regulation, often 
euphemistically referred to as a ‘sound 
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least in part, on a third model of ag-biotech regula-
tion, an approach that does not seek legitimacy from 
global faith in science. With social values-based 
regulation, policy analysts do not claim to draw ex-
clusively on narrowly defined scientific evidence. 
Instead, such regulation attempts to characterize the 
possible social benefits and costs of releasing and 
commercializing new technologies. Determination 
of benefits and costs are, in these cases, admitted 
forthrightly by supporters of this approach to be 
value-based, and such regulation aims to prohibit re-
lease and commercialization where the social cost 
passes specified thresholds. Efforts at social regula-
tion are most often under-girded by the recognition 
that ‘value free, neutral, or objective’ principles are 
impossible to establish. An important premise of so-
cial regulation is that science alone is not sufficient 
to govern policy decisions around ag-biotech. This 
type of regulation is a prominent feature of Austrian 
policy, but is also present to some extent in the EU 
and Kenya. Article 26 of the Cartagena Biosafety 
Protocol lends some legitimacy to this approach, by 
identifying circumstances in which socioeconomic 
impacts are relevant to decision-making about 
GMOs. The Article also encourages consideration of 
the relationship between socioeconomic impacts, 
sustainability and the maintenance of biological di-
versity in regulatory decisions.2 

 Across our cases, there is significant variation and 
blurring of types. Table 1 indicates that not only can 
we see the presence of the three regulatory models in 
our cases, but that most of the states we investigated 
exhibit features of a combination of two of these 
models. Indeed, in our cases, mixtures of regulatory 

models, rather than rigid distinctions, characterize  
ag-biotech regulation. The table makes the bounda-
ries between policy models look sharper than they 
are in practice and ignores local variants of interpre-
tation in each case. A more accurate understanding 
of these complex cases requires attention to the 
processes that led to policy outcomes. 

What explains the emergence of these diverse 
combinations of regulatory approaches for biotech-
nology?  Many factors contribute to the formation of 
policy over time, and our six cases indicate multiple 
paths toward the establishment of formal policy for 
the regulation of biotechnology. We are particularly 
attentive to the discursive terrain and the governance 
structures present in each case (Kleinman and 
Kinchy, 2003), but we do not attempt to produce a 
general explanatory model. In each case, a unique 
combination of factors led to six different ‘blended’ 
approaches to biotechnology regulation. 

Six paths to biotechnology policy 

An earlier high-profile mode of comparative analysis 
depended on the independence of the cases explored 
in order to make its arguments (Skocpol, 1984; cf. 
Sewell, 1996). Importantly, our cases are far from in-
dependent. Although we are not comprehensive in 
pointing to the array of discourses at play in ag-
biotech debates, the range of discourses available 
across the globe is limited and actors in our cases 
draw from the same discursive field. Furthermore, the 
governance bodies in our cases all exist within the 
same global economy and polity. Their locations, 
economically and politically, shape how their policies 
are affected by this global environment, but they are 
certainly not independent. Given the lack of inde-
pendence of our cases, it is perhaps surprising that 
they do not converge on a single model. While they do 
not share a single orientation, what they have in 
common is that each (with the possible exception of 
the US) blends bits of at least two of the three models 
we discussed in the previous section. However, no 
two entities share precisely the same balance of mod-
els. As we show, none of the combinations is exactly 
the same, and this happens because shared models, 
discourse and political and economic terrain are fun-
neled through locally specific conditions. 

US: Triumph of scientism over social regulation 

Any comparative discussion of ag-biotech regulation 
must consider the US. Indeed, it is probably fair to 
say that the international model for conventional sci-
entific risk-based biotechnology regulation is the 
US.3 From the outset, official discussion in the US 
of any potentially undesirable consequences of the 
release of GMOs was narrowly technical, centering 
on potential biohazards in research laboratories. 
Thus, in 1983, when Congressional attention in the 
rDNA debate turned to the potential environmental 

 
Social values-based regulations do not 
claim to draw exclusively on narrowly 
defined scientific evidence. Instead, the 
possible social benefits and costs of 
releasing and commercializing new 
technologies are considered 

Table 1. Blended regulatory policies

 Liberal science-
based 

Precautionary 
science-based 

Social values-
based 

USA Primary  Debated 

Kenya  Primary Secondary 

EU  Primary Secondary 

Austria  Secondary Primary 

China Primary Secondary  

India Secondary Primary  
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hazards of the deliberate release of GMOs as part of 
agricultural research, the central issues were framed 
within a scientific discourse of risk assessment (US 
House of Representatives, 1983).  

Today, there are three US agencies responsible for 
evaluating GM crops and foods: the US Department 
of Agriculture (USDA), the Food and Drug Admini-
stration (FDA), and the Environmental Protection 
Agency (EPA). This kind of regulatory fragmenta-
tion is typical of the US system of governance. 
Companies seeking approval for a new GM product 
may need all, or none, of the three agencies to sign 
off, depending on the characteristics of the product. 
The FDA is concerned with food safety and regu-
lates GMOs if they are understood to be substan-
tially different from their conventional relatives 
(which are already understood to be safe). Because 
most GMOs are assumed to be substantially equiva-
lent to ordinary food products by the FDA’s stan-
dards, the agency tends not to require pre-market 
approval for GMOs. The USDA is responsible for 
plant pests, and, therefore, is concerned with the 
possibility that GM plants may have unintended ef-
fects, such as increasing weeds or vulnerability to 
pathogens. The EPA is responsible for regulating 
pesticides, and, thus, has had an important role in the 
approval of crops that produce their own pesticides. 
While the EPA has expressed greater concern for the 
risk of GMOs to the environment than the two other 
agencies, in a divided executive branch, an always 
precarious need to balance divergent orientations 
combined with the dominance of discourses of sci-
ence and free markets has led to the world’s most 
unambiguously liberal science-based system for the 
regulation of ag-biotech (Prakash and Kollman, 
2003: 625; Kleinman and Kinchy, 2003). Thus, 
throughout this administrative network, regulation is 
kept to a minimum in the absence of clear evidence 
of risk to human health or the environment.   

Even though a conventional, liberal science-based 
model currently prevails, viewing the US as the quin-
tessential case of this model of regulatory policy ig-
nores a more complex history in which we find an 
explicit struggle between advocates of social regula-
tion and supporters of liberal science-based regula-
tion. The debate around the regulation of 
biotechnology in the dairy industry in the US is a case 
in point. In the mid-1980s, a model of regulation 
based on socio-economic concerns entered policy 
discussions. At that time, public controversy over bio-
technology in the US centered on recombinant bovine 
growth hormone (rbGH), a substance that could be 
used to increase milk production in dairy cows. Many 
of the most vocal opponents of rbGH broadened the 
debate beyond scientific risk assessment by using an-
ticipated socio-economic concerns to frame their op-
position, particularly the apparent advantage it 
offered large producers over small farmers. Several of 
these opponents argued that rbGH would reinforce or 
accelerate the structural transformation of the US 
dairy industry away from small-scale producers  

(Collier, 2000: 157; see also Office of Technology 
Assessment, 1991; Barham et al, 2001). Despite 
nearly a decade of prior public opposition, in 1993, 
the commissioner of the FDA initially announced 
agency approval for the technology, ignoring the pos-
sible socio-economic effects of rbGH (Schneider, 
1993). By 1999, after several additional years of dis-
cussion about potential socio-economic impacts, the 
FDA reaffirmed the safety of the technology for 
humans (Collier, 2000: 158), based on a liberal sci-
entific model of risk assessment.   

Still, despite the dominance of this conventional 
approach, there were periods during the struggle 
over rbGH in which advocates of socio-economic 
regulation gained visibility and legitimacy. While 
their attempts were ultimately unsuccessful, various 
state and local moratoria on the commercialization 
of rbGH prior to FDA approval were couched at 
least in part in a socio-economic discourse. Further-
more, the development of rbGH regulation in the US 
was shaped less by commitment to a single scientific 
model than by the US governance structure, particu-
larly the federal system and the division of labor be-
tween the legislative and executive branches of 
government. The federal governance system in the 
US allowed for the passage of two state-level socio-
economically justified temporary moratoria in Min-
nesota and Wisconsin. And nationally, Congress es-
tablished its own temporary moratoria based on 
socio-economic concerns, which reflected a political 
compromise between competing interests (Kleinman 
and Kinchy, 2003).   

In the end, the actual regulation was left to the ex-
ecutive branch, where the fragmented character of 
administrative rule-making and the histories of US 
regulatory agencies were pivotal. The question of 
whether to permit commercialization of rbGH was 
understood to be an administrative matter and was 
left to the FDA and not the Department of Agricul-
ture, which may have been more sensitive to socio-
economic considerations due to the deep influence 
of the New Deal on its 20th century history. Signifi-
cantly, the FDA has no tradition of socio-economic 
regulation, basing its policies on narrowly defined 
criteria of safety and efficacy, the hallmark foci of a 
conventional, liberal science-based risk assessment 
model. 

In sum, here we find a case where debate and con-
flict influenced decision-making, and ideas about the 
appropriateness of ag-biotech were filtered through 
an array of institutional structures and interests. A 
complicated discursive field and a fragmented pol-
icy-making structure produced a twisted path to a 
policy outcome that reflected the specificity of  
national politics and institutional configurations. 

China: Market-driven shift from liberal science-based 
regulation to precaution 

Like the US, China uses conventional, liberal sci-
ence-based risk assessments as a means for setting 
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regulatory standards. The Implementation Regula-
tion on Agricultural Biological Genetic Engineering 
was put in place in 1996. The Ministry of Agricul-
ture (MOA) is charged with reviewing and evaluat-
ing proposals for large-scale research and 
commercial use. Within the MOA, the Administra-
tive Office for the Safety of Biological Genetic  
Engineering and the Committee on Safety of Agri-
cultural Biological Genetic Engineering (CS) are re-
sponsible for accepting applications for GM 
research/production and for making decisions to ap-
prove or reject applications, respectively. Paarlberg 
(2001: 130) notes that, ‘the structure and composition 
of the CS favors agricultural interests and science-
based decisions’ because its two highest positions, 
chair and vice-chair, are occupied by the vice minister 
of agriculture and an MOA director, respectively. 
Further, one-third of the membership of the CS is 
comprised of MOA staff, and the remainder come 
largely from the scientific community. 

Although not immune to local protest and various 
forms of popular dissent, the Chinese state is rela-
tively impermeable to civil society interests. Chinese 
biotechnology policy reflects the country’s system 
of highly centralized planning. In this context, Chi-
nese biotechnology policy generally echoes the 
views of strategically located government officials. 
Even the preference of the State Environmental Pro-
tection Agency for policies oriented toward national 
biosafety guidelines did not have a significant im-
pact. Still, despite the absence of a thoroughly open 
civil society, China has witnessed a perceptible 
movement from a liberal risk assessment-based pol-
icy to a more precautionary orientation. Indeed, ac-
cording to Huang and Wang (2002), China is 
moving toward a more precautionary position on 
GM research and production in response to fears that 
GM products from China will be prohibited entry to 
European markets. The EU’s decision to ban Chi-
nese soy sauce produced with US soybeans largely 
fueled Chinese concerns, which are also reflected in 
the country’s reluctance to import GM soybeans 
from the US (Huang and Wang, 2002). In this case, 
officials were significantly influenced by export 
market demands. We might call this coercion of the 
market, and, formally, this has led to a regulatory 
policy that balances liberal science-based risk as-
sessment with a more precautionary approach. 

In short, the original character of Chinese policy 
clearly reflected a governance structure relatively 
immune from social movement pressures and where 
more powerful government bodies faced little pres-
sure to compromise with less powerful agencies. Yet 
subsequent Chinese policy appears to have been 
shaped by the coercive pressures of foreign markets 
and, indirectly, public opposition at a great distance.4 

EU: Precaution and semi-official social regulation 

Prominent among the governments that rely on a 
substantially precautionary approach is the EU. The 

EU has demonstrated commitment to the taken-for-
granted virtues of science in the evaluation of prod-
ucts of biotechnology. However, the precautionary 
focus of the EU makes its policy in practice different 
in important ways from entities that rely on a con-
ventional, liberal science-based regulatory model, 
like the US. In the EU case, the precautionary prin-
ciple effectively means that decisions can be taken 
to prohibit the release or commercialization of 
GMOs in the absence of positive evidence of envi-
ronmental and health risk, where there remains a 
high level of uncertainty about the extent and likeli-
hood of these risks. Indeed, the EU decided to up-
hold national bans on GMOs in eight European 
countries, despite the fact that those countries pro-
duced no scientific evidence of harm to justify their 
rejections of GMOs (Brown, 2005). 

As in many countries, the fragmented structure of 
policy-making in the EU can shape the contours of 
the policies implemented (Kleinman and Kinchy, 
2003). The European Commission is composed of 
20 directorates general (DGs). Some are more influ-
enced by discourses of the market and science, oth-
ers frame discussion in terms of risk and uncertainty, 
and for still others the language of social welfare 
dictates regulatory practice. The Environment DG 
has served as the lead agency in ag-biotech product 
matters and has promoted a precautionary orienta-
tion (Prakash and Kollman, 2003: 625). Precautions 
guided the Council Directive 90/220/EEC which es-
tablished policy on field trials and the marketing of 
live GMOs (Prakash and Kollman, 2003: 625, 626; 
Levidow, 2001: 848, 849). For its part, according to 
Jasanoff (2005: 83), the European Parliament ‘partly 
in consequence of its limited in-house technical ca-
pacity, proved receptive to an informal network of 
European and American ecologists and activists who 
emphasized uncertainty and urged a precautionary 
stance on GM technology.’  

Efforts at social regulation can also be found in 
EU policy, making it yet another example of the 
‘blending’ of regulatory models. The EU policy 
document creating the European Food Safety Au-
thority (EFSA) (Regulation [EC] No 178/2002 of the 
European Parliament and of the Council of 28 Janu-
ary 2002) establishes a precautionary scientific risk 
model for the regulation of ag-biotech but also notes 

 
In the EU, the precautionary principle 
effectively means that decisions can be 
taken to prohibit the release or 
commercialization of GMOs in the 
absence of positive evidence of 
environmental and health risk 
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‘that scientific risk assessment alone cannot, in some 
cases, provide all the information on which a risk 
management decision should be based, and that 
other factors relevant to the matter under considera-
tion should legitimately be taken into account in-
cluding societal, economic, traditional, ethical and 
environmental factors and the feasibility of con-
trols.’ Such factors are not incorporated into the pol-
icy or the evaluation criteria, and EFSA’s GMO 
Panel formally focuses only on precautionary-
oriented scientific risk assessment. Nevertheless, the 
door is left open to alternative kinds of assessment, 
approaches that are not premised solely on the au-
thority of science.   

As in the US, the politics of rbGH had an impor-
tant role in shaping the trajectory of EU biotechnol-
ogy policy. Throughout the 1990s, the European 
Council passed a series of moratoria on the produc-
tion and use of rbGH in the EU, culminating in a 
permanent ban issued in January 2000. The stated 
justifications for each of these moratoria varied, but 
socio-economic motivations were explicitly stated in 
several instances. However, by 1998, faced with in-
dustry opposition, an EU Court of Justice ruling, and 
US and WTO pressure, European opponents of the 
new technology turned to the accepted ‘scientific’ 
dimension of evaluation to justify the ban. The 
European Commission drew on studies that found 
that the use of rbGH produces ‘painful and debilitat-
ing’ conditions for cows regularly injected with the 
substance, ‘leading to significantly poorer welfare 
for the animals’ (Health and Consumer Protection 
Directorate-General, 1999; Scientific Committee on 
Animal Health and Animal Welfare, 1999) as a ‘sci-
entific’ justification for the final permanent ban. In 
the end, while the model of regulation based on 
socio-economic criteria was sidelined or masked, 
opponents of rbGH successfully banned its commer-
cial use.   

A deep and extensive history of welfare state de-
velopment and EU agricultural policy, often de-
scribed as social welfare for farmers, made 
discussion of social regulation legitimate in the EU 
(Kleinman and Kinchy, 2003). And at an organiza-
tional level, as in the US, fragmentation was pivotal 
in the EU rbGH case. Several bodies with overlap-
ping and sometimes contradictory responsibilities 
(Abraham and Lewis, 2000) were involved in shap-
ing policy on rbGH regulation. Also, the convoluted 
nature of EU policy-making introduced many oppor-
tunities for opponents of policies to halt or disrupt 
implementation. Finally, the policy-making process 
was made fragile and pluralistic by a lack of rules 
for enforcement of political party discipline. Early in 
the EU-rbGH history, division between two Euro-
pean Commission directorates (one for agriculture 
and the other for science) led to a 1991 compromise 
report that included watered down language about 
socio-economic regulation. Within the European 
Parliament, the nature of successive moratoria and 
policy recommendations fluctuated depending on 

which European Member of Parliament had over-
sight responsibility, and this varied due to arcane 
parliamentary rules and the absence of a majority 
party. 

Sorting through the details of the processes lead-
ing to policy, scientific discourse did not dominate 
public debates in the EU and was not understood as 
the sole legitimate basis for framing of policy deci-
sions. Indeed, but for coercive pressure from the US, 
using the WTO, the countervailing discourse of so-
cial welfare protection would probably have led to 
explicitly social regulation of rbGH, and perhaps 
other products of biotechnology, in Europe. How-
ever, in the context of this fragmented and relatively 
unstable policy-making structure, such pressure cer-
tainly affected the way in which the final ban was 
framed, and, in turn, reinforced scientific (but pre-
cautionary) criteria as the legitimate basis for bio-
technology regulation. 

Kenya: Donor pressures for precaution 

Although policy continues to develop in Kenya 
(Odame et al, 2002, 2003; USDA, 2006), it is fair to 
characterize the country’s current orientation as 
broadly precautionary (Paarlberg, 2001: 44). The 
country’s official biosafety policy is outlined in its 
‘Regulations and Guidelines for Biosafety and Bio-
technology in Kenya’ from the late 1990s. In the 
face of uncertainty concerning the risks of GMOs, 
Kenya requires that genetically engineered crops be 
segregated from non-genetically engineered biologi-
cal materials and that special safety procedures be 
used in the handling of GMOs. The precautionary 
slant in Kenyan policy does not mirror the indige-
nous discursive field or the balance of forces within 
the Kenyan polity alone. Instead, this policy orienta-
tion also reflects the influence of outside donors, 
particularly the Netherlands, on Kenya’s biotechnol-
ogy objectives and interests.   

The key ‘Regulations and Guidelines for Bio-
safety and Biotechnology in Kenya’ was largely 
funded by the government of the Netherlands, and, 
according to Paarlberg, ‘the guidance documents 
used by the drafters included biosafety regulations in 
use in the Netherlands, plus those used by the 
Stockholm Environmental Institute in Sweden’ 
(Paarlberg, 2001: 51). Dutch biotechnology and bio-
safety regulations use precautionary language not 
only on questions of scientific uncertainty, but also 
with regard to the possible social and ethical impli-
cations of GM research and production (Schenke-
laars, 2005). Dutch assistance to Kenya included 
workshops, training, and expert assistance to create a 
comprehensive biotechnology regulation system. 
The Foreign Ministry of the Netherlands gave $5 
million in biotechnology assistance to Kenya (Cohen 
and Paarlberg, 2004). Finally, beyond the role of the 
Netherlands in shaping Kenyan ag-biotech policy, 
fear of losing Europe as a market for its exports has 
also driven Kenya’s precautionary biotech policy. 
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While outside donors were instrumental in shap-
ing Kenya’s biotechnology policy in the 1990s and 
insisting on the inclusion of precautionary language, 
the implementation of these policies faced multiple 
difficulties. Most of the issues relate to poor linkage 
and conflicting interests between policy-makers, sci-
entists, and small farmers at the local level. Even 
though smallholder farmers account for most of 
Kenya’s agricultural production, they were not in-
vited to participate in policy-making that was delib-
erately framed as a collaborative effort between 
government agencies, scientists, and the inter-
national community (Odame et al, 2002, 2003). Due 
to this lack of participation, many of the concerns of 
small farmers were invisible during negotiations and 
in the final policies. Indeed, exclusion of small 
farmers meant that their socio-economic concerns 
(about the cost, accessibility, and utilization of GM 
technologies) went unheard. While scientists and 
farmers were interested in different aspects of bio-
technology, both favored a more liberal regulatory 
model. However, Kenyan officials opted for a more 
precautionary approach in the light of financial and 
technical assistance from outside agencies and  
countries, most notably the Dutch.  

Here is a complicated picture. The character of 
policy in Kenya cannot be understood to reflect sim-
ple local political structures or discourses as such. 
Instead, the economic dependence of the country 
made it subject to the influence of one of its prime 
benefactors. In a sense then, Kenyan policy echoes 
the European discursive landscape as funneled 
through the Netherlands. European nations have 
largely promoted precautionary regulation for bio-
technology. This can be seen in debates over EU 
policy on trade in GMOs. But note that while Ken-
yan policy is best characterized as precautionary (a 
science-oriented policy) there is a social regulatory 
impulse among some policy leaders (Odame et al, 
2002, 2003), and as policy continues to unfold, this 
could shape the country’s orientation. Again, this 
points, at least in part, to the importation of a dis-
course of social welfare protection by foreign aid pa-
trons and analysts. 

India: Divided between promotion and precaution 

India’s ‘Revised Guidelines for Biosafety in Bio-
technology’ were introduced in 1994 and constitute 
a modified version of an earlier policy from the 
1980s that governed the use of recombinant DNA. 
Altered again in 1998, the guidelines outline safety 
procedures for research and the release of GMOs. 
Indian policy borrows from the risk assessment ap-
proach used by the USDA and only permits scien-
tifically demonstrated risks to be considered in 
determining whether to allow GMOs into the envi-
ronment or on the market (Paarlberg, 2001: 103). 
But this description oversimplifies Indian policy and 
practice. Policy-making regarding ag-biotech in In-
dia has been marked by protest and conflict within 

the government, mirroring a broader controversy in 
civil society. India takes a permissive or even pro-
motional stance toward rDNA research, but has a 
more precautionary orientation toward the release 
and use of GMOs.   

All GM research and activities are monitored by 
two agencies with competing interests. While the 
Review Committee on Genetic Manipulation 
(RCGM), with its close ties to industry and the De-
partment of Biotechnology (DBT), is favorable to-
ward GMOs, the Genetic Engineering Approval 
Committee (GEAC) takes a more precautionary ap-
proach. The RCGM is responsible for small-scale 
research and is comprised of scientists and members 
from the DBT, the national agency explicitly con-
cerned with promoting biotechnology as a develop-
ment strategy for India. This structure produces a 
favorable environment for biotechnology develop-
ment. The GEAC, on the other hand, regulates large-
scale research projects and the actual release and use 
of GMOs (including import/export). Unlike the 
RCGM, this agency is part of the Ministry of Envi-
ronment and Forests (MoEF). Paarlberg describes 
the GEAC, chaired by a member of the MoEF, as 
the ‘biosafety policy gatekeeper’ (Paarlberg, 2001: 
103). While the GEAC also has representatives from 
the DBT and other government agencies, the MoEF 
has the strongest influence. Public opposition and 
the strong environmental focus of the GEAC have 
resulted in a precautionary approach to the release 
and marketing of GMOs. 

Contradictory discourses are partly responsible 
for the formation of this mixed approach to the regu-
lation of biotechnology. The discursive field here is 
characterized in part by a ‘mistrust of international 
companies’ (Paarlberg, 2001: 96), which opens the 
biotechnology industry to critique, while the nation’s 
history of colonialism (Baber, 1996) means that a 
Western cultural model of scientism is questioned, 
rather than taken for granted. At the same time, pro-
growth/development forces in India certainly push a 
pro-biotechnology agenda premised on liberal sci-
ence-based regulation. Indian scientists and govern-
ment officials generally concur on the virtues of 
biotechnology, favoring extensive research, indus-
trial use, and commercial release.  

In short, a contradictory discursive field and a di-
vided political structure are associated with a policy 
that is far from uniform, but rather fragmented and 
contradictory. In India, then, although research pol-
icy does reflect the cultural authority of science (and 
the influence of the US), Indian ag-biotech policy 
does not rest on a single model of regulation.  

Austria: Longstanding commitment to social regula-
tion 

The Austrian case adds considerable complexity to 
the picture we have thus far painted. Austria’s  
Genetic Engineering Act of 1994 represents an effort 
to implement the social regulation of biotechnology. 
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According to section 63 of the Act, genetically engi-
neered products will not be licensed if they are 
found to create social unsustainability (soziale Un-
verträglichkeit) (Seifert and Torgersen, 1997: 305). 
A genetically modified product cannot be placed on 
the market if commercialization will impose ‘an un-
balanced burden on society or on social groups’ or 
impose unacceptable economic, social or moral costs 
(Seifert and Torgersen, 1997: 302). According to a 
member of the commission that conceptualized sec-
tion 63, the aim was to permit Austria to cope with 
the prospect of structural social changes resulting 
from the introduction of new technologies (Seifert 
and Torgersen, 1997: 307). As analysts of the legis-
lation Seifert and Torgersen (1997: 308, 309)  
have noted, although the notion of social sustainabil-
ity was not given precise definition in the legislation, 
its use would clearly require reliance on non-
technical criteria. Thus, unlike liberal scientific risk 
regulation or precaution-based risk regulation, this 
legislation dispenses with the illusion of objective or 
neutral criteria for regulation. Here, there is a frank 
admission that values matter in determining what 
kinds of technology to commercialize and under 
what conditions.   

Although there was significant debate about  
genetic engineering in Austria in the 1980s, this dis-
pute did not gain the attention of the larger public or 
the press. Representatives of industry and the re-
search community supported liberal regulation based 
on a conventional scientific risk analysis model. 
Critics, including the Greens, argued in favor of 
more restrictive precautionary regulations. At the 
time, rDNA research and the possible release of 
GMOs in Austria were regulated by existing rules 
put in place for other purposes. With the establish-
ment of a coalition government in 1990, the state, re-
flecting pressure from new social movement 
organizations and the widespread desire to have a 
biotechnology policy prior to entry into the EU, 
called for development of a uniform genetic engi-
neering act attentive to social/cultural factors in  
Austria.   

In 1991, the parliament voted unanimously to es-
tablish a parliamentary commission to explore the 
matter of technology assessment for the case of  

genetic engineering. The commission’s report, issued 
late in 1992, ‘demanded’, according to one source, 
‘that Sozialverträglichkeit [social sustainability] be 
taken into consideration in addition to the ethical re-
quirements and environmental impact’ in the regula-
tion of biotechnology (Seifert and Torgersen, 1997: 
307). Notwithstanding industry opposition, this so-
cial sustainability orientation toward the regulation 
of ag-biotech remained in the final legislation, which 
became law on 1 January 1995. 

As we suggest above, a discourse of social wel-
fare protection is widespread in Europe and, cer-
tainly, Sozialverträglichkeit reflects that discourse. 
More concretely, according to Seifert and Torgersen, 
Austrian advocates of restrictive genetic engineering 
regulation took their cue from debates in Germany at 
the time, and the term soziale Unverträglichkeit (so-
cial unsustainability) comes from German social sci-
ence discussion on the uses of nuclear energy in the 
late 1970s (Seifert and Torgersen, 1997: 308). Thus, 
proponents of social regulation clearly had a discur-
sive legacy on which to draw. At the same time, 
while parliamentary systems can sometimes avoid 
the kinds of compromise required in the US’s frag-
mented and permeable policy-making apparatus,  
inclusion of a commitment to restrict commerciali-
zation of socially unsustainable technology appears 
to have been part of a negotiated agreement. Mem-
bers of the coalition government in favor of social 
regulation accepted more economically liberal regu-
lation in other areas. Moreover, precautionary lan-
guage figures in Austrian ag-biotech policy 
(Torgersen, 2002). Finally, as Seifert and Torgersen 
(1997: 310, 311, 314, 316, 320) have noted, at the 
time the Uniform Act was implemented, the term 
social sustainability lacked a precise definition mak-
ing future regulatory use of the concept open to 
question. The absence of tightly crafted terms in the 
legislation reflects the relative lack of experience in 
Austria and elsewhere with the social regulation of 
technology. 

Conclusion 

There can be little doubt that the globalization of 
culture and economy as well as the emergence of 
supranational governance bodies has changed the 
ways in which national policies are made and im-
plemented. However, our comparative analysis of 
ag-biotech policy should lead us to be circumspect 
about broad claims of convergence and homogene-
ity. Our cases suggest not a flattening of difference 
and convergence on a single model of regulation of 
ag-biotech, but instead a wide array of variation. 
There are, of course, cross-national differences in 
culture, history, and governance structure that pro-
duce diversity even as a single policy model (such as 
‘precaution’) is implemented. Convergence theorists 
typically predict that such variety will diminish over 
time. However, we view this as unlikely because, 
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globally, there is not one, but multiple, models for 
constructing policies to address ag-biotech. Given 
the availability of alternative schemas for action, we 
do not predict convergence on a single, taken-for-
granted governance model. In this context, countries 
do not settle on single models of regulation, but in-
stead blend, in distinctive ways, the three basic ap-
proaches we have described. 

While at some level, the US reflects the purest 
liberal science-based model, even that country, 
given its highly fragmented policy-making system, 
has struggled over the prospects of social regulation, 
and proposals for non-traditional alternatives to the 
current model remain in discussion at federal and 
state levels (Prakash and Kollman, 2003). China, by 
contrast, finds itself divided. The US approach is 
appealing to some Chinese regulatory bodies, but 
concerns for access to international markets have 
pushed China toward a more precautionary ap-
proach. Indeed, the motivation for China’s regula-
tory position is clearly economic development. The 
country aims to use both liberal and precautionary 
science-based approaches as a form of social policy.  

The precautionary principle underpins EU bio-
technology regulation, but this orientation is blended 
with elements of social regulation. The nature of the 
mixing here reflects the fragmentation of policy-
making as well as international pressures. Kenya, 
like the EU and reflecting the pressures of its Dutch 
patrons, is governed primarily by a precautionary 
perspective, but one also finds undercurrents of a so-
cial regulatory impulse there. Different still, India 
balances the divergent orientations of its regulatory 
bodies and the pressures of the field of national po-
litical interests, mixing precaution and liberal sci-
ence-based regulation. Finally, in Europe, we find 
Austria with its own very distinctive ‘brand’ of ag-
biotech regulation. A coalition government pushed 
through an unambiguously socially based legisla-
tion, but the entire regulatory system is inflected 
with liberal economic and precautionary elements. 

While any general conclusions we might draw 
based on an analysis of one policy domain must be 
limited, our discussion should at least make analysts 
circumspect about making grand claims about the 
convergence of science and technology policies 
across the globe. Put simply and briefly, conver-
gence analysts are certainly on to something in 
stressing the cultural hegemony of science, but the 
discursive terrain for science policy-making, while 
perhaps dominated by ‘science’, is not monolithic. 
Social regulation of biotechnology, while by no 
means typical, stands in contrast to the dominant 
science-based approaches in a variety of contexts. 
Furthermore, even where ‘science’ shapes biotech-
nology policy, it doesn’t do so in a singular uniform 
way. At the simplest level, we illustrate cases of lib-
eral risk regulation and the precautionary approach, 
both of which are premised on ‘science’. These ap-
proaches to regulation are different and have diver-
gent impacts on what kinds of technologies can be 

developed and commercialized. Thus, it is a mistake 
to flatten the differences between conventional, lib-
eral risk-based assessment and the precautionary ap-
proach by terming them both ‘scientific’. 

Convergence oriented approaches do remind us 
that in an increasingly interconnected world cases 
are not independent. But this does not necessarily 
mean that cultures and policies worldwide are con-
verging. Indeed, science policies are crafted in envi-
ronments where ideas circulate widely. They are not 
generated or reproduced in isolated places. Further-
more, in a global environment, pressures from pow-
erful entities (e.g. the US and the WTO) can 
influence the less powerful and the demands of mar-
kets in one region can affect policy in another. Thus, 
if we must be cautious about making claims about 
policy convergence, equally, comparative ap-
proaches premised on the independence and equiva-
lence of cases are not appropriate either (Skocpol, 
1984; cf. Sewell, 1996). Instead, if the global envi-
ronment in which policy-making takes place today is 
not homogenous and monolithic, but diverse, com-
plicated, and contradictory, we need comparative 
analyses that are not rigid and formalistic, but sensi-
tive to a wide variety of actors internal and external 
to policy-making entities where the ultimate goal is 
understanding the causes and character of variation. 
We hope our discussion has contributed to such an 
understanding.   
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Notes 

1. These international bodies include: Codex Alimentarius for food 
safety standards; International Plant Protection Convention 
(IPPC) for plant health standards and Office of International 
Epizooties (OIE) for animal health standards. The WTO’s 
overview of the SPS Agreement is available at <http://www. 
wto.org/english/tratop_e/sps_e/spsund_e.htm>, last acessed 
on 15 May 2009. 

2.  This provision is much weaker than earlier proposals on social 
regulation put forward during negotiations of the Protocol 
(Kleinman and Kinchy, 2007), and indeed, the punch of Article 
26 is open to question, since it includes a statement that any 
social regulation must be consistent with international obliga-
tions, and members of the WTO are prohibited from regulating 
GMOs on non-scientific grounds. At the same time, some ana-
lysts are optimistic about the provision’s likely efficacy 
(McAfee, 2003).   

3.  It is important to note, as one reviewer of this paper sug-
gested, that while it is possible to sketch the basic contours of 
liberal scientific risk-based regulation, this approach is applied 
differently in different contexts. Indeed, it is even possible to 
imagine this approach to regulation being used toward social 
ends (see Note 4 below). 

4. As one reviewer of this paper pointed out, our typology not-
withstanding, under some circumstances, liberal risk-based 
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regulation can be viewed as a mode of social regulation. As 
this reviewer suggests, in the Chinese case, liberal science-
based regulatory policy might be viewed as a mechanism to 
promote economic development, and this could lead us to 
characterize it as a social policy. 
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