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Within the European Union (EU) the use and sale of recombinant bovine soma
totropin (rBST) has been banned until December 31, 1999. Within a few years, a 
new decision must be made on the future of rBST use in the EU. Two issues will be, 
in our opinion, decisive in the political process: a) the public attitude in the EU to
wards rBST, and b) the socio-economic impact of using/not using rBST in EU dairy 
farming. These two issues are the main elements of the analysis in this report. 

From studies of public attitude towards biotechnology one may expect that the 
current negative attitude towards rBST will not easily change. Especially where this 
attitude is based on fundamental values and beliefs, for instance on the treatment 
of animals, no quick change can be expected. However, experiences in the USA 
show that consumer concern ex ante does not necessarily lead to adverse consumer 
behaviour once rBST is introduced. Adoption of rBST by American dairy farmers is 
mostly in line with ex ante adoption studies, with some differences in different 
states due to variation in the structure of the dairy industry. 

For the EU, the most decisive element in the decision making on the future of 
rBST use is the continuation or abolishment of the milk production quota system. 
Under four different scenarios we have studied the potential socio-economic im
pact of rBST use. The distinguishing element in the scenarios are yes/no quota sys
tem and yes/no rBST. Only when the production limitations are lifted, the use of 
rBST may become economically desirable, as it may help strengthen the competi
tiveness of the EU dairy industry. Not only the reaction of EU consumers, but the 
reaction of consumers in the major EU export markets is important. 

Dairy Farming/Biotechnology/USA/European Union/Dairy Policies/Adoption/ 
Economics/Structure/Public Attitude 

The contents of this report may be quoted or reproduced without further permissi
on. Due acknowledgement is requested. 
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PREFACE 

The development of biotechnology and its applications raises a number 
of important questions concerning its impact on people, society, and markets. 
The European Commission sponsors activities to study those impacts in its RTD 
programmes in the field of biotechnology, in particular its socio-economic im
pact and public attitudes to biotechnology. The Commission services have par
ticipated in the public debate through a number of ad hoc activities, like sup
port to meetings and studies. 

The Commission's White Paper on 'Growth, Competitiveness, Employ
ment' confirmed the importance of such activities and stressed that they should 
be continued and logically further developed. 

The debate on biotechnology often involves sophisticated argument. 
Differences in knowledge and perception of facts and data lead to misunder
standings and lead to deadlocks in the debate. Therefore provision of accurate 
information and access to it are of primary importance. In this realm the 
Biotechnology programme launched a call for proposals for studies, to support 
experts working on specific subjects. Grants have been attributed to a wide 
range of subjects (risk analysis, education in biotechnology, public perception, 
industrial strategies, employment aspects, etc.). Their selection took place on 
the basis of a peer review evaluation. The studies collect relevant facts, discuss 
and explain them, and thereby generate information useful to the general 
public or for public policies. 

This particular study here deals wi th the future of recombinant bovine 
somatotropin (rBST) in Europe. It analyses present-day differences in public 
attitudes to rBST, the state of regulatory policies, and evaluates a number of 
scenario's for the EU dairy sector under different policy alternatives. 

This report represents the studied opinion of experts working on the sub
ject. It is published as a contribution to the debate on biotechnology. Thus, this 
study is meant to be a valuable contribution to this debate, but does not reflect 
otherwise the position of the Commission. There might also be publications in 
this series in which other experts draw different conclusions about the same 
subject, and their comparison will only complete the picture of promises versus 
realities in the biotechnology f ield. 

This study has been carried out by the fol lowing experts: 
Berit Nygârd, of the Centre for Rural Research, University of Trondheim, 
Norway; 
Siemen van Berkum and Jos Bijman, of the Agricultural Economics Re
search Institute (LEI-DLO), The Hague, the Netherlands; 
Marshall Martin, of the Department of Agricultural Economics, Purdue 
University, West Lafayette, IN, USA. 



Although the study has been a collaborative effort, some division of la
bour was agreed upon. Berit Nygârd has mainly been working on the issue of 
public attitudes, while Jos Bijman and Siemen van Berkum have studied the 
economic and regulatory aspects. Marshall Martin has provided the informa
t ion about rBST use in the USA. Together the researchers are responsible for 
the conclusions and the report as a whole. 

Integral to the project was a workshop held, on January 30, 1996, to dis
cuss preliminary findings of the study wi th various stakeholders. At the work
shop a good discussion took place about these findings as well as about 
broader socio-economic issues of agrobiotechnology. Wherever possible, the 
comments of the workshop participants have been incorporated into the main 
report. Appendix 1 gives a brief report of the workshop. 

The final text of this report has been written in February 1996. Therefore, 
changes in US farm commodity programs, as part of the 1996 Federal Agricul
tural Improvement and Reform Act, have not been incorporated in the analysis. 

The researchers would like to thank all those who have directly or indi
rectly contributed to this project. In particular, we are grateful to the workshop 
participants for their very constructive comments and suggestions. 

Agricultural Economics Research European Commission 
Institute (LEI-DLO) Directorate General XII 

Biotechnologies 

Zachariasse R. van Vliet and A. Klepsch 

The Hague/Brussels, June 1996 



SUMMARY AND CONCLUSIONS 

Within the European Union (EU) the use and sale of recombinant bovine 
somatotropin (rBST) has been banned until 31 December 1999. The December 
1994 Council decision was based on two considerations. First, the introduction 
of rBST would not be in line with reform of the Common Agricultural Policy 
(CAP), as it would negatively effect dairy and beef markets. Second, a strong 
aversion against the use of rBST existed among consumers. The Council feared, 
together with the European Commission and the European Parliament, that 
the consumption of dairy products and beef would decrease considerably and 
that the image of dairy products would be negatively affected. Another issue 
supporting an extension of the existing ban was the ongoing uncertainty about 
the impact of rBST use on the health of the cow. 

Within a few years, a new decision must be made on the future of rBST 
use in the EU. Two issues will be, in our opinion, decisive in the political pro
cess: a) the public attitude in the EU towards rBST and b) the socio-economic 
impact of using/not using rBST on EU dairy farming. These two issues are the 
main elements of the analysis in this report. 

Besides the socio-economic impacts, other issues play a role in the societal 
debate about rBST, and about agricultural biotechnology in general. Although 
these other issues only receive minor attention in this report, it is useful to list 
them because they influence public attitude towards biotechnology. Discus
sions on the merits of agricultural biotechnology usually deal with a) the safety 
of biotechnology products for human consumption; b) the short term and long 
term impact on the environment; c) the socio-economic impact on farming, 
particularly the changing structure of agriculture and the expected domination 
over agriculture by large agrochemical and pharmaceutical companies; d) the 
impact on health and welfare of animals; and e) ethical aspects. 

Regulation of rBST 

Historically there is probably no other agricultural technology that has 
aroused such large and broad social and political debate even before its intro
duction as the case of rBST. Because biotechnology is a new technology, there 
has been uncertainty as to how this technology should be regulated. Should 
biotechnology products be assessed and approved under existing regulation, 
or is there a need for new legislation? 

The regulation that eventually resulted from the social and political de
bate over rBST is a reflection of the influence of different interest groups, of 
the political sensitivity of the issue, of the latitude regulators have and of the 
decision making process itself. As these are country specific issues, different 
countries have come up with different regulation on rBST. While the USA and 



approximately twenty other countries have approved the use of rBST, the EU 
has placed a ban on its sale and use, and others, like Canada, have yet to make 
a decision. But even within countries, regional governments may implement 
additional regulations, as such labelling requirements in some states in the 
USA. 

Consumer acceptance and public attitude 

Consumers are increasingly critical about the quality of food products. 
Quality includes traditional characteristics like taste, appearance and price, but 
increasingly also encompasses the production methods used on the farm. Thus, 
in the case of milk derived from rBST treated cows, consumers not only are 
concerned about the food safety, but also about the impact of rBST use on the 
environment, on the health and welfare of the cow, and on the structure of 
European dairy farming. The quality concept also has an ethical dimension, in 
the sense that consumers prefer ethically justifiable production processes. 

No international comparative studies exist on how European consumers 
would react to rBST-derived dairy products. What is available, are the EU-12 
Eurobarometer studies on public attitude towards biotechnology. In the 1991 
and 1993 editions of the Eurobarometer, questions were asked about the 
knowledge and risk perception of biotechnology and genetic engineering. 
Although the Eurobarometer does not contain any specific questions on con
sumer acceptance, the conclusions can provide some indication of the future 
acceptance of biotechnology products like rBST. 

From the Eurobarometer study it appears that the public is more likely to 
accept genetic engineering of plants and micro-organisms than genetic engi
neering of animals. Although rBST has nothing to do with genetic engineering 
of animals, the combination of biotechnology and animals makes the average 
consumer wary. The Eurobarometer focused on knowledge of biotechnology 
and sources of information on biotechnology. There is a large variation as to 
the trust people put in different sources of information on biotechnology. Con
sumer and environmental organizations receive the most trust, and they have 
been very critical about rBST. The biotechnology industry, such as producers of 
rBST, was not considered very trustworthy. 

Besides the general knowledge base of individuals, the public attitude is 
also influenced by the public discourse on biotechnology. The intensity of the 
discourse as well as the articulation of the different interests effect the national 
opinion on new biotechnology. While in Great Britain and the Netherlands the 
concern for animal health is especially mentioned as a reason to reject rBST, in 
Germany the expected negative consumer reaction is also a major reason for 
rejection. In Norway, Sweden and Finland, the farming community is strongly 
opposed to using rBST, as it conflicts with the current practices of small scale 
farming, strict disease control, restrictive use of antibiotics and no illegal use of 
hormones. The productivity enhancing effect of rBST is not considered very 
important in the Scandinavian countries, due to the relatively large govern
ment protection of the dairy sector. 
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A large part of the differences in public attitude towards biotechnology 
can be attributed to cultural differences and variation in fundamental values. 
Recent studies indicate that people's attitudes towards modern biotechnology 
are based on fundamental values. In contrast to (scientific) knowledge, funda
mental values remain relatively stable over time. 

Farm structure and adoption 

The structural features of dairy farming differ considerably in Europe. The 
average EU dairy farm has 19 cows. While Norwegian and Finnish dairy farms 
are much smaller, with 12 and 13 cows respectively, the average dairy farm in 
the Netherlands is much larger with 40 cows. The Netherlands, Germany, 
France and Denmark are the most important exporters of dairy products in the 
EU. However, farm structure is quite different in those countries. In Germany 
and France, more than 50% of the dairy farms also have other farming activi
ties. In the Netherlands and Denmark most (about 70%) of the dairy farms are 
specialized dairy farms. In all European countries, dairy farms are becoming 
larger, while the number of farms is declining. 

The literature on adoption of new technologies suggests that larger and 
more productive farms, with younger operators and newer technologies in use 
are more likely to adopt rBST than smaller farms, with less productive cows and 
older farmers. The US experience with rBST so far seems to support this hypoth
esis, but with two exceptions. First, adoption of rBST has lagged somewhat in 
California compared to the national average. This is due to the very large herds 
and the tendency to manage the herd rather than individual cows. Second, the 
experience in Wisconsin, the second largest dairy state, has been somewhat 
different than in other states. By November 1994, only 5.5% of Wisconsin dairy 
farmers were using rBST compared to 11 % nationwide. This relatively low level 
of adoption could be the result of the high level of politicization surrounding 
rBST in Wisconsin. Consumer concerns about the safety of rBST in milk, along 
with concern about the economic pressures for structural change in Wisconsin's 
dairy industry, has resulted in strong resistance to rBST adoption by Wisconsin's 
dairy farmers. The politicization of rBST in Wisconsin appears to demonstrate 
that economic as well as social forces can play a role in farmer adoption deci
sions concerning emerging agricultural technologies. 

Dairy policies 

Dairy policies in the EU, the USA and Scandinavian countries used to have 
a lot in common, but also had major differences. On average, dairy farms in the 
EU receive substantially more support than dairy farms in the USA. Another 
difference is that in the EU and Norway milk production is restrained by a 
quota system, while such a system does not exist in the USA. If US dairy produc
tion exceeds a certain level of surplus production, support prices are reduced 
and this would bring down production. In the EU, where price guarantees exist 
and production is higher than consumption, 'excess' production is sold with 
(export) subsidies. 
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EU dairy export 

The use of rBST may affect trade patterns and trade volumes. With a 
quarter of total world production, the EU is the most important milk producing 
region. The EU is by far the largest supplier of dairy products on the interna
tional market, supplying almost half of all internationally traded dairy prod
ucts. Still, the EU only sells about 11 % of its milk production to third countries. 
New Zealand, the second largest dairy exporter, sells 70% of its production on 
the world market. Major export markets for EU dairy produce are Saudi Arabia 
and other Middle East countries, USA, Switzerland, and Japan. 

The future of EU dairy export is determined by internal and external fac
tors. The main internal factors are the developments in consumption and the 
future of the quota system. The external factors are international trade agree
ments, the enlargement of the EU with Central and Eastern European coun
tries, and production and consumption patterns in third countries. The OECD 
expects that world prices for dairy products will increase, due to diminishing of 
subsidized exports (as result of the GATT/WTO agreements), to falling surplus 
stocks and to growing demand in non-OECD area, notably Asia. Despite these 
positive market developments, it is not expected that the EU will maintain its 
current share of the world market, mainly because it has to reduce its subsi
dized exports. 

EU dairy sector under four scenarios 

Whether rBST will be used in the EU in the next century is strongly related 
to the quota system, which also expires at the end of 1999. We have designed 
four scenarios for the dairy sector in the early years of the 21st century, with 
yes/no for the quota system and yes/no for rBST use as distinguishing elements. 
Scenario 1 is a continuation of the current situation, with a quota system and 
without rBST. This scenario is the baseline, used as point of reference for the 
other scenarios. Under scenario 1, production will remain unchanged, con
sumption will increase slightly, new exports will decline due to GATT/WTO com
mitments, internal real prices will be lower, the number of dairy farms will de
cline and the number of cows per farm will increase following the current 
trend in concentration among dairy farms, while regional distribution of dairy 
production will not change. 

Scenario 2 combines a continuation of the quota system with the use of 
rBST. There will be no change, compared to the baseline, in production, con
sumption, net exports and internal milk prices. The trend towards a larger 
number of cows per farm continues, but at a lower rate, because of the com
bined effect of long term structural growth in the number of cows per farm 
and a decrease in the number of cows due to the productivity enhancing effect 
of rBST. There will be some regional concentration of production within EU 
countries. 

Under scenario 3 the quota system is abolished, while rBST is still banned 
from the EU market. The unrestricted production opportunities result in larger 
production, lower prices and thus a slightly higher consumption in the EU. 
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Lower prices will also enhance the EU export performance. The structural ad
justment of the dairy industry will be reinforced, with fewer dairy farms, more 
cows per farm, and regional concentration of milk production in regions with 
the lowest production costs, like Niedersachsen (G), Bretagne (F), Lombardia (I), 
West England (UK), the Netherlands and Denmark. 

Scenario 4 represents the elimination of both the quota system and the 
ban on rBST. This scenario can be seen as a reinforcement of scenario 3, as rBST 
use gives a push to milk production. Internal prices will be lower, net exports 
will be higher. Internal consumption will only be slightly higher, due to low 
price elasticity of demand. Structural change will accelerate: more concentra
tion of production on a farm as well as on a regional level. 

The abolishment of the quota system is expected to result in increased 
production and net exports, plus an accelerating of structural change in the 
dairy sector towards more concentration of production, on a farm as well as on 
a regional level. The adoption of rBST reinforces these effects: more production 
and exports, lower internal prices, fewer but bigger dairy holdings, and more 
regional concentration of production. Those effects may be socially negative 
if the pace and extent of structural change exceeds certain limits, i.e., if many 
farmers have to leave the sector. 

On the other hand, a scenario without a quota system and with rBST may 
contribute to improving the international competitiveness of the EU dairy in
dustry, as it creates opportunities for profiting from economies of scale in milk 
production. Such a structural development may be necessary if the EU wants 
to maintain its level of production, but has to lower export subsidies. 

However, the competitiveness of EU dairy products also depends on qual
ity aspects like food safety and animal welfare. In high income markets like 
Japan and Switzerland, consumers may not be willing to accept dairy products 
from rBST treated cows. It is expected that these high income export markets 
will become more important as export subsidies are reduced. Currently, there 
is little information on consumer attitude towards rBST in the major export 
markets for EU dairy products. Consumer research in these countries may pro
vide that valuable information. 

13 



1. INTRODUCTION 

1.1 Introduction 

Bovine Somatotropin produced with the help of recombinant-DNA tech
nology (in this report referred to as rBST), has been one of the main issues in 
the pubic debate on the merits of modern biotechnology. It is one of the first 
agricultural technologies to result from recombinant-DNA technology and, 
partly therefore, one the most controversial. Like all previous new technologies 
used in agriculture, rBST promised desirable, primary consequences as well as 
some unwanted, secondary impacts. But unlike other agricultural technologies, 
rBST has been a focal point in a much larger debate about the benefits and 
costs of using modern biotechnology in agriculture and food production. 

The debate on agricultural biotechnology has focused on many issues 
that surround biotechnology, but are not limited to agriculture and food. Be
cause biotechnology deals wi th living organisms, broader issues on ethics, 
safety and environmental impacts have raised much controversy, especially in 
the early years of its development. Still, agricultural biotechnology has received 
more public attention than one would expect on the basis of the position of 
agriculture in modern society (§ 1.2). 

The development and introduction of agricultural biotechnology has 
raised questions about the safety for humans, animals and the environment; 
about socio-economic impacts; about how to regulate this new technology; 
about ethical issues; about intellectual property rights; and public perceptions 
(Baumgardt and Martin 1991). Most of these issues also are present in the soci
etal debate on rBST (§ 1.3). 

The importance of rBST as one of the first products of agricultural 
biotechnology, together with the continuing uncertainties as to the impact of 
rBST use, resulted in a politicization of the rBST debate. While scientists contin
ued to disagree on the exact impacts, interest groups differed considerably in 
their valuation of the expected impacts. Still, governments had to come up 
w i th regulations that could meet both social and economic interests and be 
science-based wherever possible (§ 1.4). 

The expected adverse socio-economic impact on European dairy farming, 
together with the fear that consumers would buy less milk and dairy products 
if cows are treated wi th rBST, was reason for the Council of Ministers of the 
European Union (EU) to ban the sale and use of rBST. This ban is valid until 
December 31, 1999. Whether, and on what conditions, rBST will be approved 
after that date depends on what happens with (1) public attitude towards agri
cultural biotechnology in the EU, (2) the EU dairy policy, particularly w i th the 
production quota system, and (3) the international competitiveness of the Eu-
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ropean dairy industry, especially now that American dairy farmers are using 
rBST(§ 1.5). 

1.2 The debate over agricultural biotechnology 

Although the public debate about biotechnology is not only about agri
cultural biotechnology, the latter has been disproportionately important, rela
tive to its role in the world biotechnology industry, in stimulating and shaping 
that debate. The relative importance of agricultural biotechnology can be 
shown by some figures: in 1993 agbiotech companies invested about $85 mil
lion in R&D, while biopharmaceutical firms invested more than $3 billion in 
R&D 1) (Bio/Technology, July and August 1994). Yet, many of the most contro
versial aspects of biotechnology pertain primarily, if not exclusively, to agricul
ture and food. These aspects include environmental implications of the release 
of genetically modified organisms, the awarding of intellectual property rights 
to life forms, food safety and regulatory concerns, ethical considerations and 
industrial concentration issues. 

This relatively large emphasis on agricultural biotechnology applications 
is caused by the sensitivity of agriculture and food matters. Consumers are in
creasingly critical about both the quality of food products and the way they are 
being produced. First, wi th abundant food supplies and rising income in the 
industrialized countries, consumers are putting more emphasis on the quality 
and less on the price of food items. It is expected that quality issues wil l in
crease in importance (Senauer et al., 1991; Steenkamp, 1992). It is difficult, 
though, to point out exactly what this means for individual products and mar
kets, as food quality is a broad concept. The various dimensions of food quality 
can be categorized as follows: (1) physical characteristics like taste, appearance 
and freshness, (2) food safety, e.g., the absence of toxic substances, and (3) 
characteristics of the production process, particularly farming practices. Con
sumers tend to favour animal production systems that take into account animal 
welfare aspects, and plant production methods that are less polluting. In food 
marketing, more and more attention is being given to the sustainability of 
farming methods. 

Second, in the perception of many, the (small) family farm structure of 
agriculture is the ideal structure for the well being of the farmer, who lives in 
harmony wi th the natural environment, and for producing good food prod
ucts. Any new technology that may change the structure of agriculture is seen 
as a threat. 

A third reason for the sensitivity of agriculture and food is the cultural 
dimension of food consumption. Particularly in Europe, what you eat and how 
and where you eat are still important cultural phenomena and vary f rom re
gion to region and from country to country. Any real or perceived threat to 

Both figures exclude R&D spending by large, established pharmaceutical and 
agrochemical companies. 
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current food consumption patterns is looked at suspiciously. Early stories about 
the revolutionary impact of biotechnology on food production and consump
t ion have caused much anxiety 1). 

1.3 The issues in the debate on rBST 

A large part of the public debate about agricultural biotechnology has 
focussed on rBST. Not only because rBST is one of first commercial agbiotech 
products, but also because it combined many of the issues that were of impor
tance in the larger debate. The following were/are the main issues in the rBST 
discussion (see e.g., Hallberg, 1992): health and welfare of the cow, safety of 
milk and dairy products, structure of dairy farming, environmental impacts, 
domination over agriculture by large agrochemical and pharmacentical compa
nies, and ethical aspects. 

The perceived impact on the health and welfare of the cow has led to 
heated discussions. Hundreds of studies have been conducted. The majority of 
these studies indicate that no adverse health effects are to be expected. For this 
reason veterinary advisory boards in both the USA and the EU have approved 
the use of rBST. However, a few studies do indicate that there may be a nega
tive impact on the health and welfare of the cow. Thus, the debate lingers on 
and a definite answer cannot be given. Part of the uncertainty results from the 
health effects that coincide wi th higher milk production itself, like a higher 
incidence of mastitis. One of the welfare (and ethical) issues in this debate is 
about the way rBST is administered to the cows: a fortnightly injection. 

As consumers have become more and more concerned about the safety 
of food, uncertainty about the safety of milk and dairy products f rom cows 
treated wi th rBST has long been a major concern. Now, most scientists and 
other observers agree that the use of rBST does not pose any threat to human 
health. Still, some scholars disagree on this conclusion. Particularly the higher 
concentration of insulin-like growth factor-1 (IGF-1) has worried some health 
scientists. The fact that rBST is a hormone caused additional health worries in 
Europe, even though BST naturally occurs in the milk. The existing ban on the 
use of any hormone in animal production, and incidents of illegal use of hor
mones that are a health threat, has made European consumers very sensitive 
to the word 'hormone' itself; even though BST is a protein hormone and not 
a steroid hormone that has been a concern in meat production and consump
tion. 

1) This is not to say that food consumption patterns do not change. Indeed they do 
change rapidly, particularly in Europe. But a change in consumption habits is an 
individual choice, while a change in production technology lies outside the scope 
of the individual consumer. 
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Another major concern is the impact on the structure of dairy farming 
and on rural communities. It was expected that the increase in milk production 
per cow of 10 to 15% would benefit large farms more than small farms. Since 
rBST is administered to a cow individually, its application is scale neutral. How
ever, realization of the production increasing potential wil l require rather in
tensive monitoring and management of feed rations, milk production, animal 
health, breeding programmes, and overall system coordination. These monitor
ing and management activities and the equipment needed are not scale neu
tral. Larger farms tend to have better management and are more likely to have 
computers for monitoring feed intake, health and production per cow. Many 
believe that rBST will increase the size and reduce the number of dairy farms. 
Since many small farms would go out of business, this process would also nega
tively affect the viability of rural communities. Thus, a shift in production may 
occur from regions where production is more extensive to regions where pro
duction is more intensive. In the European context, of course, the potential for 
such a shift is limited by the system of national production quota, but within 
countries a regional shift may occur. 

Al though many ex ante studies have been carried out on the potential 
effect of rBST use on the structure of dairy farming, it is extremely difficult to 
arrive at definite answers. Most observers agree on the conclusion that rBST 
will intensify past trends in agriculture, like fewer and larger farms (Hallberg, 
1992: 298), but the exact figures depend on many social and economic factors, 
the management profile of the farmer, the size of the farm, the price of milk 
and the existence of a quota system. In the EU, with its quota system for milk 
production and its large surplus of dairy products in the late 1980s and early 
1990s, many people in the dairy industry have their doubts about the desirabil
ity of a productivity enhancing technique like rBST, even if it reduces per 
kilogramme production costs. 

Some people have also been concerned about the environmental impacts 
of rBST use (this issue is related to the structure of agriculture issue). Because 
large farms, with intensive production methods, are more likely to adopt rBST 
and thus benefit from it, smaller farms, often with extensive production meth
ods, would go out of business. Thus, the intensification of dairy production 
could lead to more concentrated emission of minerals and ammonia, and thus 
environmental pollution. It may also have a negative impact on the attractive
ness of the landscape, an issue that is related to the growing importance of 
tourism. 

A further item in the discussion about agricultural biotechnology in gen
eral was the fear for increasing domination over agriculture by large agro-
chemical and pharmaceutical companies. Although this domination is more an 
issue in the debate over plant biotechnology (e.g., the fear of package sale of 
seeds and agrochemicals), the development of rBST by a few large agrochemi-
cal and pharmaceutical companies was looked upon with suspicion. This feeling 
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may have been even stronger in Europe, since the companies developing rBST 
have been mainly American. 

In addition to the debate about the factual impact of rBST, there is also 
the issue of how to value these facts. This is basically an ethical discussion, 
where values and beliefs are important. According to Thompson (1992), the 
ethical aspects of rBST fall into three categories. The first group of ethical ques
tions concern the impact felt by dairy farmers, particularly those farmers who 
are adversely affected. Will the costs and benefits of using rBST be fairly distrib
uted? The second group includes the impact on dairy cows. If rBST is to have 
certain negative animal welfare implications, are we wil l ing to accept those? 
The third group of ethical questions include environmental impacts of the in
tensification of the dairy industry. Will the adoption of rBST lead to new or 
exacerbate existing environmental problems? And how does this combine wi th 
the need to move towards a more sustainable agriculture? 

1.4 Politicization and regulation of rBST 

Historically there is probably no other agricultural technology that has 
aroused such large and broad social and political debate even before its intro
duction as the case of rBST. Given the broad diversity of societal issues that 
were at stake in this debate, a wide range of interest groups entered into the 
discussion, at one time or another. Consumer organizations, church organiza
tions, animal welfare organizations, trade organizations, various farmer groups 
and scientific societies all voiced their opinion on this new agricultural technol
ogy. 

Proponents and critics not only fought each other, they also put pressure 
on government authorities. Because biotechnology, and therefore rBST, is a 
new technology, there was uncertainty as to how this technology should be 
regulated. One of the main issues in this political debate was whether 
biotechnology products could be approved under existing legislation, or that 
new legislation should be implemented, with both more strict and new criteria 
concerning the impacts. Both proponents and critics saw rBST as a test case for 
regulation of agricultural biotechnology in general. Because of this, the intro
duction of rBST became a very politicized issue. 

According to Barham et al. (1995) the debate on rBST has ushered in a 
new era of politicization of agricultural technologies. The introduction and 
adoption of many (but certainly not all) new agricultural technologies may be 
accompanied by broad societal and political debate. Barham et al. give several 
reasons for this process of politicization. First, there is an increasing number of 
societal organizations that closely watch the introduction of new agricultural 
techniques and voice their concern if there are any potential negative socioeco
nomic, ethical, environmental, health or animal welfare impacts. Second, as 
retailers are increasingly sensitive to consumer reactions to new agricultural 
techniques, they are more strongly voicing their opinion on the direction of 
technical change in agriculture. 
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Because of the politicization of agricultural biotechnology, and the differ
ences of opinion even among scientists, regulating rBST has not been a 
straightforward issue. Government authorities had to account for the reserved 
public attitude towards agricultural biotechnology in general, for targeted 
critique by special interest groups, and for uncertainty over consumer reaction 
to the introduction of milk from cows treated wi th rBST. All the above listed 
issues in the rBST discussion had to be reckoned with. At the same time, gov
ernment agencies dealing with the promotion of science and technology, sec
onded by private biotech industry, did not want the development of 
biotechnology to be hampered by too strict regulation. 

The regulations that are resulting from the social and political debate 
over rBST are a reflexion of the respective influence of different interest 
groups, of the political sensitivity of the issue, of the latitude regulators have 
and of the decision making process itself. As these are country specific issues, 
different countries have come up with different regulation on rBST. While the 
USA and Mexico have approved the use of rBST, the EU has placed a ban on its 
sale and use, and others, like Canada, have yet to make a decision. But even 
within countries, regional governments can demand additional regulation, as 
the different labelling requirements in individual states of the USA show. 

The differences in national regulation of rBST, reflecting the cultural dif
ferences between countries, may not be desirable from an economic perspec
tive. Because dairy products are traded in an international market, country 
specific regulations can influence the competitiveness of the domestic dairy 
industry. Of course, this influence can be negative or positive, depending on 
the actual regulations compared to those of competing countries. The effect 
on competitiveness is reason enough for governments to closely watch foreign 
regulations and strive for harmonization. 

1.5 The future of rBST regulation in the EU 

In the EU, the sale and use of rBST has been banned until December 31, 
1999. Although there was broad political support for this decision by the Coun
cil of Ministers, an interesting question is whether changing viewpoints by 
stakeholders in the EU, combined with positive experiences in the USA, may 
lead to pressure on the EU authorities to not extend the ban after the year 
2000. Two developments, in our opinion, may be instrumental to such pressure: 
(1) a gradual, but continuous change in European public attitude towards agri
cultural biotechnology, towards a higher rate of acceptance, and (2) a deterio
ration in the competitive position of the EU dairy industry, due to market 
liberalisation (under the GATT/WTO agreement) and to use of rBST in the USA 
(and other countries). Whether these changes may take place in the near fu 
ture and under what conditions, is the main focus of this report. 

Studies on public attitude towards (agricultural) biotechnology in the EU 
generally show low rates of acceptance. Low acceptance can have several rea
sons, among which low knowledge and high risk perception are the most im
portant. Studies on public attitudes have been conducted in the EU as a whole, 
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as well as in individual European countries. Even though most of these studies 
focused on biotechnology in general, often special reference was made to ap
plications of biotechnology in agriculture and food production. Comparative 
studies on attitudes in different countries of the EU, notably the Euro-
barometer surveys (Marlier, 1992; INRA, 1993), showed that there are large 
differences in the knowledge of and opinion on biotechnology applications 
among inhabitants of the various EU member states. 

A change in European public opinion on agricultural biotechnology could 
result f rom several developments. First, more knowledge of biotechnology 
could result in higher acceptance of specific applications of biotechnology. It 
should be emphasized, however, that more knowledge does not automatically 
lead to higher acceptance of biotechnology products. It all depends on the 
specific application and product. Second, introduction of agricultural bio
technology products in the coming years may make people more familiar or 
even enthusiastic about this new technology. Third, the commercial introduc
tion of rBST, particularly in the United States, has created a new situation. Now, 
the adoption of rBST by farmers and the real impact on milk production and 
changes in the structure of the dairy industry can be monitored. Results of 
these studies can be compared wi th ex ante impact assessments. 

The other main question in this report focuses on the potential changes 
in competitiveness of the EU dairy industry. If the use of rBST really leads to 
lower production costs, farmers using rBST will improve their competitiveness 
compared to those that do not use it, both domestically and in third countries. 
Eventually, this may lead to changes in the competitive position of the various 
dairy exporting countries on the world market. For the European Union, as one 
of the main exporters of dairy products in the world, changes in the supply 
and/or the prices of competitors are important to monitor. 

Because rBST has only been marketed for a short period of t ime, there 
has been limited time for it to have had any significant impact on the (world) 
dairy market. Therefore, this study will look at expected changes under several 
scenarios. The United States have been using rBST since February 1994. Real 
changes in the dairy market are now beginning to emerge. Changes in the 
competitiveness will only result if prices of American dairy products are de
creased, nationally and internationally. This study looks at expected, and not 
at observed changes, under several scenarios for the EU dairy industry. 

1.6 Outline of the report 

The report continues, in chapter 2, wi th a description of the regulatory 
background for the decision by the Council of Ministers to ban the sale and use 
of rBST until the end of 1999. One of the regulatory issues that may become 
important in the future is labelling: can one or should one label rBST-milk or 
rBST-free milk? As there does not exist a method to distinguish natural BST 
from rBST, labelling does not seem very useful (because the claim on the label 
cannot by controlled); still there are options for labelling rBST-free milk. 
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In chapter 3 the current and future public attitude towards biotechnology 
in general and rBST in particular is discussed. The discourse on biotechnology 
in five EU member states (UK, Netherlands, Germany, Sweden en Finland) is 
presented, along wi th the discourse on biotechnology in Norway. 

Chapter 4 discusses dairy farm structure in the EU, Norway and the USA. 
Rather large differences appear in the size of dairy holdings, in the productivity 
of the cow and in the rate of specialization of dairy farmers. These structural 
characteristics may give an indication of the rate of adoption and diffusion of 
rBST among dairy farmers. There are, however, factors indicating that tradi
tional adoption patterns of agricultural technology may not be valid in the case 
of rBST, as European consumers have expressed their doubts about the desir
ability of milk from cows treated wi th rBST. 

The dairy policies in the EU, Norway and the USA are described in chapter 
5. Particularly the future of the EU quota system for milk production is impor
tant for this study. The profitability, and thus the adoption, of rBST is quite 
different under a quota system than without such a system. The future of rBST 
in the EU, therefore, depends very much on the future of EU dairy policy. 

In chapter 6 the current EU external trade in dairy products is described. 
The EU is the main player on the world dairy market. Changes in dairy policies, 
in production costs, in the availability and amount of export subsidies, all influ
ence the competitiveness of EU dairy products. The perspectives for EU dairy 
exports are discussed, given several regional and global developments influenc
ing the competitive position. 

Last but not least, chapter 7 presents several scenarios on the future of 
the EU dairy sector. The discriminating elements in the scenarios are yes/no 
rBST and yes/no quota system. These scenarios make clear what changes the EU 
dairy sector encounters under the assumptions of abolishing or extending the 
quota system and allowing or not allowing rBST. For each of the four scenarios 
the expected developments in production, consumption, price level, export 
level, farm structure and regional concentration of production are discussed. 
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2. REGULATION OF rBST 

2.1 Introduction 

The 1994 decision to ban the use of rBST in the European Union until the 
end of 1999 was preceded by several short term bans. For most stakeholders 
the decision making process has been rather obscure, wi th many issues simulta
neously at stake. The discussions within the European Commission, the Euro
pean Parliament and the Council of Ministers have been very politicized, w i th 
interests from various countries often conflicting. Even the regulatory path that 
a product like rBST has to follow before approval is not always very clear. Some 
observers (e.g., Bent, 1993a) even claim that the EU approval procedures for 
livestock productivity enhancers (including rBST) are extremely confusing and 
even contradictory. There seems to be no published comprehensive review of 
approval procedures. Several European institutions are involved, each repre
senting different interests and with different powers. Some aspects of approval 
and control are executed at a Union level, others at a national level. Even if the 
procedures are clear for the moment, there is change over t ime 'as the Euro
pean Community endeavours to balance political expediency wi th moves to
wards rationalization and harmonization' (Bent, 1993b: 25). 

In the fol lowing, some key elements of the regulatory context of rBST 
approval in the EU will be presented. It is not the aim of this chapter or report 
t o provide the comprehensive review on approval procedures. By presenting 
the key elements, the reader will hopefully get sufficient insights into the regu
latory background to the (dis)approval of rBST use in the European Union. In 
the second part of this chapter the state of regulation in several other countries 
is briefly described. 

2.2 European Union 

2.2.1 Regulatory background 

Within the EU, productivity enhancers that are injectable and implantable 
substances with a hormonal activity are considered veterinary medical products, 
and thus fall under the supervision of DG-III-C (Internal Market and Industrial 
Affairs). The basic rules governing approval for marketing of veterinary prod
ucts are contained in Directives 81/851/EEC and 81/852/EEC. These specify that 
the main criteria which should be taken into account by Member States are 
quality, safety and efficacy, and that tests conducted in compliance wi th Com
munity requirements in order to obtain national approval need not be re
peated at the Community level. Directive 81/851/EEC (with updates 87/20/EEC 
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and 92/18/EEC) set out the procedures to be adopted with respect to applica
tions for authorization, renewal of authorization, manufacture of veterinary 
products and imports from non-EU countries, supervision and inspection of 
manufacturing and trading, and of labelling. The Directive also instigated the 
Committee for Veterinary Medicinal Products (CVMP), composed of representa
tives of the Member States and the Commission. Directive 81/852/EEC (with 
updates 90/676/EEC and 90/677EEC) legislated for the approximation of Mem
ber State laws relating to analytical, pharma-toxicological and clinical standards 
and protocols for the testing of these products. By implementing these two 
Directives, approval in a number of member states was facilitated, and proce
dures for national approval were standardized. 

In order to approximate national measures for market introduction of 
medicinal products derived from biotechnology, a special Community proce
dure was adopted in December 1986 (Directive 87/22/EEC). This procedure en
ables questions relating to quality, safety and efficacy for these substances to 
be resolved at Community level within the CMVP before a national decision is 
reached. This Directive did not in itself introduce new criteria for the approval 
of substances. 

2.2.2 The decision by the Council of Ministers 

The Council of Ministers of the European Community (now European 
Union) decided, on December 19, 1994, to ban the sale and use of rBST until 
December 31, 1999 (Decision 94/936/EC). This decision is basically an extension 
of Decision 90/218/EEC (revised wi th Decisions 92/98/EEC and 93/218/EEC) that 
prohibited the sale and use of rBST in the Community. 

The decision was made on a proposal by the Commission (COM(93) 605). 
The Commission had chosen December 31, 1999, as the expiration date, be
cause that is also the date on which the current milk quota system ends (Regu
lation 3950/92/EEC). The Commission has given two reasons for the extension 
of the ban on rBST (COM(93) 331). This reasoning has been accepted by the 
European Parliament in their Advise on the proposal by the Commission (Bull. 
EC 12-1993, 1.2.21) and by the Council of Ministers, in their final decision. First, 
the introduction of rBST would not be in line with reform of the CAP, as it 
would lead to an uneven situation in the milk and beef sector. Because applica
t ion of rBST would lead to higher productivity, holdings wi th a large quota 
would benefit more than holdings with a small quota, and thus milk produc
t ion would concentrate in regions with intensive milk production at the ex
pense of regions with extensive production. As more dairy cows would be 
slaughtered, the beef market would become disrupted. It would also lead to 
problems on export markets as most third countries prohibit the use of rBST. 
Second, a strong aversion against the use of rBST exists among consumers. If 
the use of rBST would be allowed, the consumption of dairy products and beef 
would decrease considerably and the image of dairy products would be af
fected. The markets for dairy and beef products would be further disrupted, 
as no labelling system can repair consumer trust. Moreover, control and surveil
lance of the use of rBST is very problematic. Thus, socio-economic issues have 
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been the main consideration behind the Council decision. Another issue that 
has favoured the current decision is the ongoing uncertainty about the impact 
of rBST use on the health of the cow. This issue particularly has been brought 
forward by several interests groups in the EC. 

Effects on human health have not been an issue in the discussions leading 
to the Council Decision. The Committee for Veterinary Medicinal Products 
(CVMP) of the EC has declared, in its advice of January 29, 1993, that rBST is 
safe for humans and animals. The assumed higher concentration of insulin-like 
growth factor-1 (IGF-1) was taken into account by the CVMP. 

It must be emphasized that the ban on the sale and use of rBST in the EU 
does not preclude the import of dairy products from countries that have ap
proved rBST. Thus, the import of dairy products that are made with milk f rom 
cows treated wi th rBST is possible under the current regulation. Chances that 
European consumers actually buy dairy products made from rBST milk are cur
rently not very large, as there is hardly any import of dairy products f rom the 
USA and other countries that have approved rBST, but could increase in the 
future as more countries around the world approve rBST use. 

2.2.3 The issue of labelling 

Labelling of products made with the help of genetically modified organ
isms (GMOs) is one of the main demands from consumer organizations in Eu
rope. So far, no EU regulation on labelling of GMO-derived food products has 
been decided. Thus, there is no labelling requirement for imported dairy and 
meat products from cows treated with rBST. Such products can be imported 
and sold in the EU without anyone knowing it. Labelling of imported dairy 
products f rom cows treated with rBST is not allowed under GATT/WTO rules. 
These rules state that countries are not allowed to require labelling if there is 
no scientifically substantiated reason to do so. The decision on scientific sub
stance lies with the Codex Alimentarius. This body of experts has declared that 
both milk and meat from cows treated with rBST are safe for human consump
t ion. 

Labelling GMO-derived food products has been under discussion in the 
EU for several years now. Differences in opinion on labelling have been a major 
hurdle in making a final decision on the Novel Foods Regulation, of which draft 
versions have been debated several times. The final draft regulation of the 
Council of Ministers was sent to the European Parliament in October 1995 (Bull. 
EC, No. C320 of 30/11/95). According to this proposal, labelling of GMO-derived 
food products wil l be required: 

if such products are substantially different from equivalent traditional 
products, in composition, in nutrional value or in intended use; 
if such products contain new compounds that are not present in equiva
lent products and pose health risks for certain groups of consumers (e.g. 
in the case of allergenic compounds); 
if such products contain new compounds that are not present in equiva
lent products and that may lead to ethical objections; 
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if such products contain genetically modified organisms, other than for 
modifying agronomic traits. 
Al though some countries in the EU would have liked to see more strict 

labelling requirements, notably Germany and Austria, the Council of Ministers 
has agreed on this final draft, in order to establish the much needed EU wide 
legislation on the introduction of GMO-derived food products. As of January 
1996, the European Parliament still had not acted on this proposal. 

If this proposal for a Novel Food Regulation is accepted - and that is ex
pected - the labelling requirement does not cover dairy products f rom cows 
that have been treated wi th rBST, both domestically as well as in third coun
tries. Milk from rBST treated cows would be considered substantially equivalent 
to milk from cows that have not been treated. Thus, there is no legal basis for 
labelling milk from cows that have been treated wi th rBST. This still leaves 
room for some kind of labelling of milk from untreated cows. 

Even if there was a legal basis, labelling dairy products from cows that 
have been treated with rBST would be troublesome. As all cow milk contains 
BST (in variable quantities), and rBST is equivalent to naturally occurring BST, 
there is no way to detect in the milk or derived dairy products whether cows 
have been treated with rBST or not. Thus, there is no control device for differ
entiating between milk with natural BST and wi th rBST. 

2.3 United States 

In the United States, new drug products (human pharmaceuticals and 
veterinary products) have to be approved by the Food and Drug Administration 
(FDA). Already in 1986 the FDA determined that milk and meat f rom rBST-
treated cows presented no increased health risk to consumers. The human food 
safety evaluation was based on several factors: BST is biologically inactive in 
humans, rBST is orally inactive, and rBST and BST are biologically indistinguish
able (for details on safety assessment: Juskevich and Guyer, 1990). After this 
general safety evaluation, the FDA reviewed company requests for approval for 
commercial sale of rBST. Of the four major pharmaceutical companies working 
on rBST, to date only Monsanto has received FDA approval. This occurred on 
November 4, 1993. Due to Federal legislation that required a 90-day morato
rium on rBST use fol lowing FDA approval, Monsanto could not begin sales to 
dairy farmers until February 4, 1994. This version of rBST is sold by Monsanto 
under the brand name Posilac™. The rBST version developed by Elanco (a divi
sion of Eli Lilly) is still under evaluation by the FDA. 

Also in the USA the issue of labelling has been discussed extensively. The 
FDA has determined there is no legal basis to label milk products f rom cows 
treated with rBST, as there is no distinction between this milk and milk f rom 
untreated cows. A label saying that the milk is ' from cows not treated wi th 
rBST' is allowed, only if it is combined with the statement that 'no significant 
difference has been shown between milk from rBST treated and non-treated 
cows'. No safety or health claims are allowed. 
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Individual states in the USA have their own authority in regulating the 
marketing of food products, as long as they remain within the framework of 
federal regulations. Thus, individual states may allow the use of labels saying 
the milk is 'from cows not treated with rBST'. If states do so, they should evalu
ate these rBST labelling statements. FDA recommends that companies making 
rBST claims be able to demonstrate that milk and all milk-derived ingredients 
are from cows not treated with rBST. This may include establishment of a third-
party certification programme to assure accuracy of the claims. If rBST claims 
are made, milk from non-rBST herds must be kept separate at every stage from 
other milk, as verified by a valid paper trail (FDA Notice on BST labelling, Febru
ary 1994). 

Only a small number of states, notably Vermont, New Hampshire and 
Wisconsin, have implemented regulation on BST labelling. Vermont has actu
ally demanded that all milk from cows treated wi th rBST be labelled as such. 
As this state regulation seems to be in conflict wi th FDA regulation, complaints 
have been brought forward by certain companies and organizations. In the 
state of Wisconsin, a voluntary labelling measure has been adopted by the 
state legislature (Barham et al., 1995). This measure allows processors to indi
cate on the package that their milk products came from herds which had not 
been treated wi th rBST (in combination wi th the above mentioned FDA re
quired disclaimer). 

2.4 Other countries 

Several countries around the world in recent years have approved the sale 
and use of rBST. Most of the these countries are developing countries and/or 
Eastern European countries. None of them are major milk producing countries. 
Of the main dairy producing countries, only the United States has licensed the 
sale of rBST. 

The fol lowing countries have approved the use of rBST: Algeria, Brazil, 
Bulgaria, Costa Rica, Czech Republic, Honduras, Jamaica, Malaysia, Mexico, 
Namibia, Pakistan, Romania, Russia (and other republics of the former Soviet 
Union), Slovakia, South Africa, South Korea, United States, Venezuela and Zim
babwe. 

Posilac™, Monsanto's trade name for rBST, is being sold in Brazil, Czech 
Republic, Malaysia, Mexico, Russia, South Africa, United States and Zimbabwe. 

Besides the 15 member countries of the EU, the use of rBST is also not 
allowed in Australia, Canada, New Zealand and Norway. Australia and New 
Zealand have not approved rBST because its use is not considered to be very 
profitable under the production method of year round grazing on grassland 
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1). Moreover, these countries fear adverse consumer reactions in Japan if their 
dairy farmers start using rBST. In Canada, a moratorium on the sale of rBST 
expired in July 1995. Still, Health Canada (i.e. the ministry of health) has not 
approved the product. The delay is due to Health Canada's requests for more 
animal health data from the manufacturer Monsanto (The AgBiotech Bulletin, 
November 1995). In Norway, the use of rBST has not been approved, and it is 
not expected that it wil l be approved in the near future (see also chapter 3). 

The effect of rBST is largely dependent on the kind and quality of the feed; the 
better the feed, the larger the effect. rBST has the most effect when the cows 
are fed concentrated feed, and the least effect for grazing cattle that do not get 
concentrated feed (Sejrsen 1992:25). 
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3. PUBLIC ATTITUDES TO rBST 

3.1 Introduction 

If enhancing production is the main goal of innovation in the dairy indus
try, then rBST could be expected to be of great importance as it can make milk 
production more efficient. However, in a time when the focus in agricultural 
production is shifting from quantity to quality, rBST is a controversial product. 
It must not only be evaluated from a technological and economic point of 
view, but also with reference to the social consequences of its use. Ultimately, 
the socio-economic impact of rBST depends on the farmers' willingness of use 
it, on the consumers' willingness to buy milk produced by cows treated wi th 
rBST, and on the regulation of rBST on a national and international level. The 
discussion of the public perceptions of rBST in this chapter will be linked to the 
broader debate on the use of biotechnology in food production. 

In the first part of this chapter, the importance of taking the consumers' 
attitudes into consideration when introducing a new product on the market 
is emphasized. In the second part, we present results from the Eurobarometer 
39.1 study, conducted in 1993, in which the public perceptions to different 
forms of biotechnology are investigated in several European countries. We 
assume that there is a connection between attitudes towards new bio
technology in general and public perception of rBST in particular. In the third 
part of the chapter, we study how this could mirror the public discourse on 
biotechnology in some selected European countries 1). 

3.2 Method 

To get information about the public perception of biotechnology, we 
have used data from Eurobarometer 39.1 2), carried out during the spring of 
1993. Unfortunately the Eurobarometer studies have no questions directly con
cerning rBST, but these studies offer comparable data from all EU countries 
about public opinion on biotechnology in general. Comparable data from two 
of the Nordic countries selected for this study are also available. Norway partici-

1) The countries discussed in this chapter are the UK, Germany, the Netherlands, 
Norway, Sweden and Finland. 

2) The Eurobarometer studies, conducted on behalf of the European Commission, 
are surveys of the opinions and knowledge of Europeans on a broad range of 
issues. They are carried out in all countries of the European Union. Several editi
ons of the Eurobarometer, notably 35.1 (1989) and 39.1 (1993), have included 
questions on biotechnology and genetic engineering. 
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pated in the Eurobarometer 39.1 as the only country outside the EU, and seven 
of the f ifteen biotechnology questions from the same study were asked in a 
national study in Finland (von Troil, 1994a). 

In Eurobarometer 39.1 there was a total of 14,000 respondents; 1,000 
from each country 1). The data are drawn from personal interviews carried out 
by national opinion polling organizations in each country. The Eurobarometer 
gives us extensive and comparative data about public opinion towards modern 
biotechnology. However, large quantitative interview studies of this type also 
have their limitations. In surveys where the respondents are asked to choose 
between different alternatives, the answers do not always measure the proper 
attitudes. Another problem one should be aware of is that the relationship 
between what people answer in a survey, and their actual behaviour, for exam
ple when choosing between different products in a shop, do not always corre
spond. The Eurobarometer is dealing with attitudes towards modern bio
technology in general, and does not have any questions about specific food 
products produced with or containing genetically modified organisms. This 
makes it difficult to predict how these attitudes wil l influence consumer behav
iour in the future. 

A problem with surveys conducted to determine public attitudes towards 
specific agricultural biotechnology products could be the information given to 
respondents (Smith and Warland, 1992). Responses can easily be biased by the 
use of value-laden language, by the information provided and the way ques
tions are asked (Caswell et al., 1994). In the Eurobarometer, the various state
ments about biotechnology are worded in a rather positive way. The main fo
cus is on the potential and the positive aspects of the use of new bio-
technological methods in various areas. The immediate reaction is to agree that 
such research is worthwhile and should be encouraged. In order to have any 
objections, one would need to have thought about the questions in advance. 
This high level of awareness is found only in the countries of Northwestern 
Europe. In addition, comparative studies are problematic because of the con
textual differences, which can lead to different understanding of the same 
question, depending on the association it gives. In spite of this, and the ab
sence of specific rBST questions, the Eurobarometer study gives useful informa
t ion on how the support for and the evaluation of risk of various forms of 
biotechnology vary among countries in Europe. 

In addition to the Eurobarometer studies, we have also used other 
sources to get more specific information about the attitudes to rBST. We have 
investigated whether the public attitudes could be mirrored from discussions 
at organizational level and from the media coverage of questions concerning 
new agricultural biotechnology in general, and rBST in special. In order to get 
information about the national regulation and official view on rBST in the dif
ferent countries, we have been in contact wi th a number of key persons in 

1) Because of the great differences between Northern Ireland and the rest of the 
UK, and the former East and West Germany, these regions are treated individu
ally in the analysis. 
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farmer organizations, government agencies, the dairy industry, etc. Due to 
their position, these people are valuable resource persons. 

3.3 Consumer attitude 

With consumers becoming more critical towards the quality of food prod
ucts, the introduction of a new product requires that consumer attitudes are 
taken into consideration. Several studies have examined consumer acceptance 
of food-related biotechnology (Berrier, 1987, Hoban, 1989; Hoban et al., 1992; 
Hamstra, 1991; Hamstra, 1992; Hamstra, 1993). Among the consumer interests 
regarding food are food availability, food quality and acceptable prices. More
over, the way food is being produced becomes increasingly important, as is 
shown by consumer interest in environmentally sound and animal friendly farm 
practices. If biotechnology can contribute to this, consumers are likely to accept 
it. With regard to biotechnology in food, consumers appear to be very sensitive 
to any possible safety risk. It is expected that consumers wil l only accept 
biotechnological foodstuffs, if there is a clear consumer benefit and if it is safe 
for human health and the environment (Hamstra, 1991). In her studies, 
Hamstra also found that consumers expressed their doubts about the distribu
tion of benefits and the prevention and control of possible adverse effects for 
human health or the environment. When it comes to food, consumers often 
are concerned about different issues than those the experts are concerned 
about (Sjodèn, 1990). 

Knowledge, risk perception and ethical views all influence the degree of 
acceptability of biotechnology (Zechendorf, 1994). The knowledge base of an 
individual and his or her source of knowledge or information wil l help form 
public attitudes towards agricultural biotechnology and its products. The att i
tudes among consumers depend on the kind of information provided, and are 
also related to basic values (Almas and Nygârd, 1994). Consumers may reject 
biotechnology-derived products if they feel that they are being denied the 
information needed to control their own food choices (Thompson, 1992). But 
the freedom of choice has two aspects. One is to have many possibilities, many 
alternatives to choose from. The other is the ability to make a choice among 
the alternatives (Kuitert, 1985). The more alternatives, the more difficult the 
choice, especially when the consumer lacks the capability to choose. 

The complexity of society is one of the most characteristic marks of our 
t ime (Beck, 1992). It is not easy for people to have their own opinions about 
everything. In many cases, people are dependent upon trusting experts for 
their opinions on what is new or unknown. In this way, people's attitudes are 
no longer only a question of their own knowledge, but to a great degree also 
a question of trust in those who are experts in the field (Beck, 1992). And ex
perts do not always agree. The experts' opinions are divided on public health 
issues, animal welfare issues and the structural consequences of adopting the 
use of rBST. When experts disagree, non-experts are faced wi th uncertainty 
about whom to believe (Thompson, 1992:40). According to Thompson 
(1992:45), the matter of trust is the greatest and most serious ethical issue asso-
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ciated wi th rBST. The reality of disagreement among alleged experts creates a 
situation in which a member of the lay public, lacking even the evidence to 
make informed judgments about whom to believe, quite reasonably comes to 
regard all claims about the likely consequences of technical change with justifi
able scepticism. Since it is logically impossible for all the experts who expose 
contradictory views to be speaking the whole t ruth, it is very reasonable to 
question the validity of claims that any expert makes about the true risk of a 
technology. 

In spite of the fact that several governmental agencies and advisory bod
ies in the USA (e.g. NIH and FDA) and the EU (CVMP) have stated that milk 
f rom cows treated with rBST is safe for human consumption, there has long 
been and still may be uncertainty among consumers about food-safety issues. 
This uncertainty is evidence of a lack of confidence in science and in its institu
tions. This development should be taken seriously, not only for science, but for 
the foundations of democratic institutions. Both commercial undertakings and 
political decision-making require a certain amount of trust. Trust must of 
course be won, and once won must be preserved. Whatever the causes, and 
however just or unjust the suspicion of science might be, the difficult discussion 
on the merits of rBST has probably not promoted trust in regulatory bodies. 
According to Thompson (1992:45) this was the largest and most serious ethical 
issue associated with rBST in the USA. 

Consumer groups who are reacting to the food-safety issue are not react
ing to a health risk per se, according to Thompson (1992). He states that con
sumer groups were reacting to uncertainty, to a problem in deciding whom to 
believe about rBST and milk. While the fact that an overwhelming majority of 
credentialed scientists see no health risk associated with rBST milk should count 
heavily in favour of rBST, the fact that some scientists are linked wi th private 
corporations and research institutions that stand to gain f rom sales of rBST 
weighs against it. The layman does not evaluate the risk of rBST as such. The 
layman must evaluate the risk of choosing the wrong expert (Thompson, 
1992:41). 

3.4 Results from the Eurobarometer studies 

If we fol low Beck's argumentation, people's attitudes towards modern 
biotechnology are no longer only a question of their own knowledge about 
the subject, but also to a great degree a question of their confidence in those 
who are the experts in the field. Results from the Eurobarometer studies indi
cate that there is a definite variation between the sources of information and 
people's confidence in the various countries. Results from the Eurobarometer 
studies also show how support and risk perception of biotechnological research 
in different areas vary between various countries. We wil l now give a brief 
summary of the main findings of relevance to this study (for a more detailed 
description see Almas and Nygârd, 1995). 
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3.4.1 Whom to believe? 

Results from the Eurobarometer studies indicate that there is a large vari
ation as to the trust people put in different sources of information. If we look 
at the average for all of the countries included in the study, we f ind that re
spondents have the greatest confidence in environmental organizations (26%) 
(see appendix 2). While confidence in environmental organizations is rather 
high in countries such as West Germany (39%), and East Germany (31 %), the 
comparable numbers for Norway are only 14%. In Norway, this may be because 
there are other actors, such as several of the political parties and the ministry 
of environment, that also have significant legitimacy in the environmental po
litical discourse. 

Very few name industry as a source of most confidence in telling the truth 
about modern biotechnology. None of the EU countries reports more than 2%, 
and in most of the countries, less than 1 % of respondents named industry as 
the source that they have most confidence in to tell the t ruth about 
biotechnology and genetic engineering. 

Norway differs the most from the EU countries in that the amount of 
confidence in public authorities is rather large (21 % in Norway, against 7% in 
the EU). The confidence in public authorities is also great in Denmark (18%), 
and probably we would have found the same in Sweden and Finland, as the 
Scandinavian countries are rather culturally homogenous. In comparison, only 
2% in Italy, and 3% in Belgium respond that public authorities are the source 
in which they have most confidence regarding information about bio
technology and genetic engineering. The great amount of confidence in public 
authorities in the Nordic countries reflects the fact that they have a reputation 
for being relatively impartial and objective in difficult questions regarding reg
ulation. 

3.4.2 Support for biotechnology research 

In the fol lowing we shall look at how support for biotechnological re
search varies among different areas. From the Eurobarometer we have taken 
examples ranging from breeding plants, animals and micro-organisms, produc
tion of food, to biotechnological research to develop new medicines and vac
cines and to detect hereditary diseases in human beings. Each question has a 
short introduction that explains the field of application (see appendix 3). The 
respondents were asked whether they agree or disagree that 'such research is 
worthwhile and should be encouraged'. 

Biotechnological research for developing new medicines and vaccines has 
the greatest support in a majority of the countries (see appendix 4). In the 
Netherlands and West and East Germany, the greatest support is for research 
on the use of genetically altered micro-organisms for the breakdown of sew
age and other waste products, together with the clean up of oil slicks. It seems 
reasonable to view this in the context of the strong environmental actors in the 
national discourse. West Germany distinguishes itself by having the least sup
port for the statements supporting genetic engineering in all areas, except 
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