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Victor Konde, ATDF
Abstract

There are several international declarations that rec-
ognize the right to food and freedom from hunger.
And yet millions of people continue to go without food
even when the world has technology and means to
end hunger. Africa, especially sub-Saharan Africa
(SSA), continues to suffer from hunger and food pro-
duction per capita continues to drop. This presents a
major challenge as to whether Africa can feed itself.

For this reason, Burkina Faso, a country with literacy
rate and GDP per capita less than that of SSA, pre-
sents an interesting case as it has increased maize,
millet and sorghum production substantially within a
decade. The government's effort to promote moderni-
zation of agriculture, strengthen extension services
and promote research and development has played a
vital role in increasing food supply.

Introduction

In 1974, leaders declared “[e]very man, woman and
child has the inalienable right to be free from hunger
and malnutrition [..] Society today already possesses
sufficient resources, organizational ability and tech-
nology and hence the competence to achieve this
objective”. Since then, several declarations have
been made except for one thing: hunger still persists
in several parts of the world despite increased global
wealth and technological advancement. For some
countries in the sub-Saharan Africa (SSA), the propor-
tion of people hungry today is probably higher than it
was in 1977.

Agriculture is estimated to employ over 60% of the
labour force, account for 17% of the GDP and 18% of
merchandize exports of Africa. This is expected since
Africa is a rural continent. However, this situation
raises many questions. How can 60% of the labour
force contribute only 17% to the GDP, 18% to exports
and fail to feed themselves and support the remain-
ing 40%7?

Agricultural productivity

One key challenge is to substantially increase agricul-
tural productivity in terms of yields per hectare or
labour-hours. For instance, in 2003, total cereal and
total tubers and roots yields were 10 metric tones per
hectare (MT/Ha) and 80OMT/HA in sub-Saharan Africa
(SSA), respectively. By contrast, the total cereal yields
for Asia and Latin America and Caribbean (LAC) are

about 30MT/Ha (see table 1). Therefore, from the
same farm-size, Africa gets less food or harvest than
Asia and LAC.

Table 1. General comparison of yields (in MT/Ha)

Africa Asia LAC

Total cereal 1z 33 30
Total tubers
and roots 82 172 112.5

Source: FAOSTAT.

However, that does not capture all the costs of food
production in Africa. For instance, each year millions
of labour-hours and millions of dollars spent on seed,
fertilizer and other inputs are lost due to drought
alone. Simple irrigation facilities could reduce the risk
and cost of farming in Africa.

Harnessing technology

Technology helps individuals, firms and nations im-
prove the efficiency of production, processing, market-
ing and delivery of products and services. Africa's agri-
cultural production tools remain the 'hoe' and 'axe'
while the common transportation method is 'the hu-
man head or shoulder on two legs'. The use of simple
production technologies such as fertilizers, pesticides,
tractors and irrigation is very low.

Emerging technologies, as such as biotechnology,
could improve yields, and provide alternative inputs,
diagnostic tools and vaccines that could improve agri-
cultural productivity and help stem the currently de-
clining food production per capita in SSA. (See figure
1). Further, technological capacity to design, develop
and market a range of consumer products from local
produce could provide a market for producers. For
instance, in the 1990s, some Nigeria’s breweries sub-
stituted imported barley with locally produced sor-
ghum and maize.

Agricultural trade performance

Africa’s agricultural trade with the rest of the world
has moved from a handsome surplus in the 1960s
and 1970s to a burgeoning deficit since the 1980s
(see African agriculture in figures, ATDF Newsletter
2004) due to fall in prices and, as consequence, fall
in output of some of Africa’s major agricultural export
commodities. For instance, between 1980 and 2000,
the price of sugar, cocoa, coffee and cotton fell by
about 70%, 71%, 64% and 47%, respectively
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(UNCTAD, 2004). Take coffee - in 1977, Africa earned
$3.5 billion but exports have since fallen to about
$601 million in 2003 (see figure 2).

Figure 1. Cereal production per capita
(in kg/person, 1960-2003)
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Note: Eastern and Western Africa FAO groupings not
political classification.

Figure 2. Performance of Africa's 9 export
crops, 1960-2003 ($ million)
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With increasing globalization, agricultural products of
African countries will have to compete on the domes-
tic and international market. In 2003, Africa imported
6.3 million MT of raw sugar at a cost of $1.3 billion
while it exported 2.6 million MT at $0.9 billion. The
phasing out of export quotas that guaranteed a higher
price to qualifying countries entail that African prod-
ucts, such as sugar, will have to compete on the
global market to compete on the domestic or regional
markets.

Africa’s share of global agricultural exports and im-
ports were 3.4% and 4.1% in 2003, respectively. Al-
though, heavily subsidized products present a major
obstacle to export growth, some African countries also
lacks the productive capacity to compete with other
developing countries such as Brazil, China and India.

Table 2. Africa, Brazil and China; Their share of global
production of selected products in 2004 .

As percentage Africa | Brazil | China
Sugar cane 6.3 31.2 7.1
Cotton 7.6 5.4 26.7
Coffee, green 12.3 31.8 0.3
Cocoa beans 62.8 5.3 0.0

Source: ATDF based on FAO.

Creating alliances for production and marketing growth

The various agricultural sub-sectors have to perform
efficiently to improve production. For instance, a new
technology that could increase productivity and/or
marketing may fail to perform if the linkages among
the various players, such as technology developers,
extension services, distributors and farmers, are poor.
Bringing together professional and producer associa-
tions, distributors and marketers could facilitate devel-
opment and diffusion of innovations.

Such alliances may also be vital in helping Africa learn
to move up the value chain through agricultural proc-
essing. For instance, Chilean Salmon Industry intro-
duced the salmon fillet packaging that proved very
popular and enabled them to penetrate the US market.
Other than value addition, processing may reduce stor-
age and transportation costs and, in some cases, help
meet some of the stringent sanitary requirements.

The case of Burkina Faso

Burkina Faso has a population of about 12 million of
which 32% are literate (See Human Development In-
dex 2002, UNDP). In the late 1980s, the agricultural
output of the major food crops increased substantially
after nearly 2 decades of stagnation. Maize production
shot up by almost 7 times, millets up 6 times and sor-
ghum up nearly 3 times between 1984 and 2003.
Consequently, Burkina Faso's caloric supply (in kilo-
calories/person) also increased from 1750 kilocalories
in the 1970s and early 1980s to about 2400 Kilo-
calories over the same period.

This growth was achieved through concerted efforts to
empower farmers and promote input use. For instance,
fertilizer consumption increased from about 10,000
MT in the early 1980s to over 20,000 MT in the late
1990s. In addition, the number of agricultural tractors
in use increased from 120 in the early and mid 1980s
to over 800 by early 1990s and 2,000 by 2002.

This growth was achieved through concerted efforts to
empower farmers and promote input use. For instance,
fertilizer consumption increased from about 10,000
MT in the early 1980s to over 20,000 MT in the late




Page 5

Vol. 2 Issue 1

Figure 3. Production of the 3food crops
(1960-2004, in 1000 MT)
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1990s. In addition, the number of agricultural trac-
tors in use increased from 120 in the early and mid
1980s to over 800 by early 1990s and 2,000 by
2002.

The government invested in public research and de-
velopment institutions, and strengthened the agricul-
tural extension service. One of the key components of
the agricultural policy was modernization of agricul-
tural production and practices. Several stakeholders
formed professional and producer groups to promote
the interests of their members.

Like many African countries, Burkina Faso relies on
only one major export product-cotton which accounts
for nearly half the total exports of Burkina Faso. The
fall in the price of cotton over the last two decades
may have limited the potential impact of increased
cotton production. In other words, it is a loss in ex-
pected export earnings that may have hurt the pro-
ducers and reduces government revenue needed to
provide basic services.

Agricultural policy objectives of Burkina Faso

Some of the objectives of Burkina Faso include devel-
opment of markets in rural areas, modernization of
agricultural and livestock practices, improved soil
management practices, encouraging the emergence
of professional organizations and training of farmers
and empowering the agricultural extension services.
To achieve some of these objectives, the government
promoted agricultural research, extension and advi-
sory services and agricultural training and develop-
ment of rural infrastructure.

Specifically, the following programs were
mented with great success:

imple-

Irrigation: The implementation of the 'cloud seeding’
program called SAAGA to extend the rain season and
mitigate drought spells with ‘artificial' rain, and the
development of several irrigation systems (water

wells, reservoirs and ponds and wetland irrigation sys-
tems).

Extension service: The introduction of the 'Training and
Visit' system has facilitated the uptake of new technolo-
gies, and the training of 117 technicians and 50,000
farmers.

Empowering producer associations: The purchase by local
cotton producer organizations of 30% of the shares of
SOFITEX - the national cotton ginning and seed producer-
in 1999. SOFITEX assures cotton farmers a stable price
irrespective of the world market price.

Soil fertility management: Over 90,000 manure pits were
constructed under the Integrated Soil Fertility Plan
(PAGIS), contour ridges and trees were replanted to re-
claim degraded land.

Others: Several livestock fattening centre were imple-
mented and 'volunteer vaccinators' were trained. Further,
credit and fertilizer support was extended to the poor.

The experiences of Burkina Faso point to the following
lessons:

Diversification of food base. Like most West African coun-
tries, Burkina Faso has a diversified food base. Sorghum,
Millet and Maize production in 2004 were estimated at
about 1.6 million MT, 1.2 million MT and 750,000 MT,
respectively. In contrast, maize alone accounted for about
89% of cereal production in Malawi and 62% of cereals
production in Kenya, and cassava accounts for 53% of the
caloric intake in Congo D.R. Country that depend on a sin-
gle food crop are to face frequent famines.

Modernization of agricultural production. Between 1980
and 2002, fertilizer consumption and use of tractors in-
creased only by about 20% and 30%, respectively, in SSA.
About 58% of Africa countries own less than 2000 agricul-
tural tractors. For instance, Egypt and South Africa ac-
count for about 52% of Africa's fertilizer consumption an-
nually although the two countries account for only 24% of
cereal production. The low fertilizer use may be accelerat-
ing soil nutrient depletion.

Despite the existence large rivers, including man-made
lakes, irrigation remains a subject addressed largely dur-
ing droughts. Simple canals and waterholes could enable
farmers to grow different food and cash crops all year
round.

Enhancing domestic marketing and distribution. A func-
tional domestic distribution and marketing system is im-
portant for achieving high output efficiently and promoting
trade. They help link farmers to markets, suppliers of in-
puts and technology developers to users at home and
abroad.

Diversifying into dynamic export products- The case of
Burkina Faso is not unique. While its cotton production
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went up more than 8 times between 1980 and 2003, its
earnings from cotton exports increased only 3 times.
Indeed, Africa's participation in the trade in dynamic
products (products with increasing global market share)
is low. Of these, only undergarments export is important
to Africa. Africa's share is 1.7% of the world trade in un-
dergarments. Above all, Mauritius and Swaziland ac-
count for about 85% of Africa's undergarment exports. It
may be advisable to diversify into dynamic products.

Conclusion

Some Africa countries, Botswana, Mauritius, Tunisia and
Equatorial Guinea, have graduated from the food aid list
by increasing their per capita income. The average an-
nual exports of Botswana, Mauritius and Tunisia grew by
more than 20% in 1970s while that of Equatorial Guinea
grew by about 20% in 1980s and 41% in 1990s
(UNCTAD 2004). Consequently, their GDP per capita in-
creased spectacularly.

Countries that cannot marshal such growth in exports
may have to focus on food self-sufficiency. There are
some aspects that countries could undertake even with-
out donor support, such as promoting emergence of pri-
vate distribution and marketing chains, empowering
farmer’s cooperatives and associations, and encourage
closer collaboration between farmers and researchers.
Indeed, countries could replace car loans to parliamen-
tarians with tractor loans. In addition, local municipali-
ties could also be encouraged to own tractors for hire,
and schools could be used as training centres for farm-
ers. Governments could also encourage the formation of
cooperatives of farmers willing to share the cost of run-
ning and maintaining agricultural machinery, irrigation
systems and input sales outlets.

time to take action."
United Nations millennium declaration (2000)

people to half their present level no later than 2015”

Universal declaration of human rights (1948), Article 25.

ing food.”

Government targets also need to be clear, quantifiable
and measurable. While targets such as ‘3 meals a day
for all’ are politically right, it suggests the goal-setter will
supply enough food. Quantifiable targets such as pro-
duction targets (number of metric tones, veterinary offi-
cers, warehouses, tractors and irrigation schemes, etc,
to be produced) facilitate the estimation of needs
(financial, institutional, organizational, etc). Such goals
also enable other stakeholders determine not only the
best way to contribute towards attaining the set targets
but also to measure if the goals are being achieved or
not.

Endnotes

1. Universal declaration on the eradication of hunger and
malnutrition, 1974

2. Wangwe, S. M. (1995) Exporting Africa: technology, trade
and industrialization in Sub-Saharan Africa, Chapter 9,
UNU Press.

3. The UNDP Human development Report, 2003, (http://
hdr.undp.org/) places literacy rate at about 12.8 while
government figure in PRSP places it at 32%.

4. Ministry of Economy and Finance (2002) Burkina Faso:
Poverty reduction strategy paper (PRSP) progress report
and IMF (2004) Burkina Faso: Poverty Reduction Strategy
Paper Progress Report.

5. World Bank (2004) Cotton cultivation in Burkina Faso: A
30-year sucecess story
http://www.worldbank.org/wbi/reducingpoverty/docs/Full
Cases/AFR%20PDF/Burkina%20Fas0%20Cotton.pdf

The New York Declaration on the action against hunger and poverty (2004)
"The greatest scandal is not that hunger exists, but that it persists even when we have the means to eliminate it. It is

“Men and women have the right to live their lives and raise their children in dignity, free from hunger”
Rome declaration on world food security (1996, World Food Summit)

“We, the Heads of State and Government, or our representatives, ...reaffirm the right of everyone to have access to safe
and nutritious food. We pledge our political will and ...national commitment...to reducing the number of undernourished

Universal declaration on the eradication of hunger and malnutrition, 1974

Every man, woman and child has the inalienable right to be free from hunger and malnutrition in order to develop fully
and maintain their physical and mental faculties. Society today already possesses sufficient resources, organizational
ability and technology and hence the competence to achieve this objective.

International covenant of economic, social, and cultural rights (1966), Article 11.

“The States Parties to the present Covenant recognize the right of everyone to an adequate standard of living for him-
self and his family, including adequate food.... ... To improve methods of production, conservation and distribution of
food .. to ensure an equitable distribution of world food supplies in relation to need.”

“Everyone has the right to a standard of living adequate for the health and well-being of himself and his family, includ-
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Philipp Aerni, ETH-Zurich
Abstract

Three stakeholder perception surveys conducted in the
Philippines, Mexico and South Africa indicate that the
overall attitude toward the risks and benefits of agricul-
tural biotechnology in developing countries is predomi-
nantly pragmatic. Yet, the polarizing forces in favor of
or against agricultural biotechnology in these national
debates are largely fueled by stakeholders from Europe
and the United States. The author argues that these
foreign stakeholders may have a strategic interest to
intervene in public debates in developing countries with
the expectation of gaining public trust back home. Na-
tional academia, which still enjoys most public trust in
developing countries, should counteract this trend in
this particular area by reassuming political and scien-
tific leadership in their respective countries.

The battle for the moral highground in the GMO debate
in industrialized countries

Public debates on agricultural biotechnology in industri-
alized countries have a highly moralist component that
relates to the potential of this technology to improve
the conditions of poor farmers in developing countries.
All agree that poor people cannot be left behind and
that urgent help is needed to improve their livelihoods;
but they strongly disagree about the right approach in
assisting these countries. The discussion often ends in
mutual reproaches of being only driven by self-interest
and not caring much for the poor. In order to empha-
size the accuracy and relevance of their own position,
proponents and opponents in the biotechnology debate
often pick representatives from developing countries
with similar attitudes to speak on behalf of all the
stakeholders in the developing world as a whole. This
frequently leads to tremendous simplifications of what
people want and need in developing countries.

Risk as a social and cultural construction

Risk is primarily a social and cultural construction
(Johnson & Covello 1987), and its meaning may differ
significantly among societies with different political and
economic circumstances. Everyday, many people in
developing countries face a wide range of risks that
have to a large extent been eliminated in developed
countries. Ironically, these risks were reduced in afflu-
ent societies through the use of modern technology.
The unintended side effects caused by new technolo-
gies may still be a serious matter of concern. However,
the knowledge of how to deal effectively with these
unintended side effects has increased significantly
through the process of learning over the last century.

These potential side effects of technology must be
weighed against the potential gains from the appropri-
ate use of technology to reduce existing risks to human
health and the environment.

This is one reason why it is important to conduct sur-
veys on public debates towards agricultural biotechnol-
ogy not just in developed but also in developing coun-
tries where the potential benefits from a new technol-
ogy, in case of fair access, may outweigh the potential
risks to a much greater extent than in industrialized
countries (UNDP 2001).

Three stakeholder surveys in the Philippines, Mexico
and South Africa

Surveys on the views on agricultural biotechnology
expressed by the political stakeholders were con-
ducted in three developing countries, the Philippines
(1997), Mexico (2000) and South Africa (2000).

The stakeholders that participated in the surveys were
equally spread across the political spectrum including
representatives from government, academia, business,
NGOs, churches, consumer organizations, producer
organizations, the mass media, legislature and interna-
tional organizations. They were asked to complete a
semi-standardized questionnaire where they had to
assess statements and pre-structured answers to cer-
tain questions on a scale from 1-5 (e.g. 1=not impor-
tant at all, 5=very important). The exact answers and
statements are listed in the annex. The results of the
surveys revealed that, on average, the respondents in
the Philippines, Mexico and South Africa believe that
agricultural biotechnology has the potential to solve
important problems in agriculture such as drought
(Drought), pest infestation (Pests), plant disease
(Disease) and high use of pesticides (Pesticides) (see
Figure 1).

In assessing positively and negatively worded state-
ments on a scale from 1-5 (1=don’t agree at all,
B=completely agree), respondents generally disagreed
with the statement that genetically modified crops
would pose a significant risk to consumer health
(health risk) and agreed that genetic engineering is
just a new tool that helps solving problems than can-
not be solved with conventional breeding methods
(just a new tool +) (see Figure 2). They also approved
of the statement that genetically engineered crops
may eventually contribute to future food security (food
security +). In turn, there are significant concerns re-
garding the potential negative impacts of such crops
on the natural environment (environment -) and the
difficulty to implement strict regulation
(implementation -).
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Figure 1: The importance of the problems in agriculture and the potential of genetic engineering for solving them
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Figure 2: Average Assessment of the Positive and
Negative Assessments of Genetic Engineering in Agri-
culture

implementation (-)
5 —+—Mexico

—=— Philippines
South Africa

health risk (-) just a new tool (+)

food security (+) environmental risk (-)

This indicates that a majority of the respondents in
these countries tend to have a rather pragmatic view.
They recognize the potential of biotechnology to ad-
dress certain problems in agriculture but also empha-
size the importance of improving access to markets,
rural infrastructure and biosafety capacity in order to
make this technology also profitable for farmers in
marginal areas and ensure its safe and responsible
use.

A common denominator is the insight that agricultural
biotechnology needs to be perceived as a home-grown
technology in order to be accepted and to become
really useful. This again would require much more at-
tention to the role of local universities in technology
transfer and capacity building efforts.

Pragmatic views prevail but extreme views are better
funded

This pragmatic view differs sharply from the stronger
‘genophobic’ view of large NGO networks in Europe
that look at biotechnology as a plot devised by big busi-
ness to exploit poor farmers and endanger the health
of consumers, and the ‘genophile’ view of American
business that tends to advocate ‘one size fits all’ solu-
tions. A common observation in all three countries is
that local stakeholders that are either affiliated with
international agribusiness or the global anti-biotech
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movement turn out to have the most uncompromising
attitudes towards agricultural biotechnology. Even
though these stakeholders may have local roots they
are increasingly dependent on foreign donors
(international business, international NGOs and West-
ern donor agencies). In the Philippines, it was the inter-
ception of transgenic material from Switzerland, organ-
ized and funded by Greenpeace Switzerland in

1995, that had a decisive influence on the public de-
bate on agricultural biotechnology in the 1990s (Aerni
1999). In South Africa, 5 out of 6 sponsors of Biowatch
SA, the leading local anti-biotech NGO, are foreign play-
ers (http://www.biowatch.org.za), and in Mexico, the
most important activist group against GMOs is Green-
peace Mexico. Judging from the recent strategic deci-
sion of Greenpeace Switzerland to shift more re-
sources from domestic activities to campaigns in de-
veloping countries with new offices in China, India and
possibly Africa (Schuler 2004), this trend of foreign
NGO involvement in local debates in developing coun-
tries is likely to become stronger in future.

Figure 3: Public Trust in Institutions (1=no public trust,
5=lots of public trust)

Academia

Personal communication with a local representative of
Greenpeace Mexico revealed a growing dissatisfaction
with the prevailing franchising system of the organiza-
tion in which the basic strategy of protest and the se-
lection of protest topics are determined in the head-
quarters of Europe while the local representatives are
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just asked to execute the strategy without paying attention
to local circumstances. This paternalist attitude is also re-
flected in the punitive actions of Greenpeace International
against local Greenpeace offices that are reluctant to par-
ticipate in international campaigns that they believe are
not in accordance with domestic public environmental con-
cerns or the real environmental problems in their respec-
tive country (Knauer 2004).

As a result, many of these NGOs tend to adopt the political
agenda of their foreign donors and often abandon their
initial struggles for particular local concerns. This indicates
that interest groups from richer countries may be contribut-
ing to political polarization in this particular policy area in
poorer countries.

Academia in developing countries must act as an
intermediator

National academia in all three countries may become the
key players in counteracting the polarizing forces. When
asked how much trust different institutional groups were
having in public (in a scale from 1-5), respondents of the
surveys still considered academia to be the most trustwor-
thy stakeholder in the public debate on agricultural bio-
technology (ahead of churches, NGOs, consumer organiza-
tions etc.) (see Figure 3 on South Africa and Mexico).

Concluding Remarks

The results of the surveys conducted in the Philippines,
Mexico and South Africa indicate that stakeholder percep-
tions toward the risks and benefits of agricultural biotech-
nology are generally pragmatic. A majority of the respon-
dents is interested in using the new tools of agricultural
biotechnology to solve important problems in agriculture
and generally do not share the extreme views in favor or
against this technology featured predominantly in the mass
media in Europe and the United States. Nevertheless, the
global debate on agricultural biotechnology continues to be
primarily a transatlantic debate and its main representa-
tives are trying to persuade developing countries to en-
dorse their moral claims either about the promise or the
curse of genetic engineering in agriculture.

These vested interests that try to influence public percep-
tions are usually associated with transnational agribusi-
ness companies who aggressively pushed for permissive
GMO legislation in the 1990s. Yet, their lobbying and PR
efforts seemed to have been largely ineffective in view of
their controversial public image and the relatively low hum-
ber of countries that have embraced transgenic crops in
commercial agriculture. This stands in strong contrast to
the success of mainly European-based NGOs and govern-
ment agencies in shaping a negative public opinion on
GMOs through well-staged media-campaigns. With such
actions, they have largely succeeded in consolidating their
image as defenders of the public interest and in persuad-
ing many governments to generally oppose the use of
GMOs. As presumed ‘defenders of the public interest’ they
have gained the valuable political resource of public trust

which they continue to manage successfully in the pub-
lic sphere. Public trust has probably become the most
important source of public legitimacy in a global debate
on GMOs, which ceased to be about the real risks and
benefits of this new technology but is about values and
worldviews. Those stakeholders who have gained pub-
lic trust are increasingly unwilling to regard it as a pub-
lic but as private good that helps them to gain more
freedom of action in politics (through more public legiti-
macy) at the cost of those whom the public distrusts. In
other words, they may be benefiting from political po-
larization and are interested in exporting it to develop-
ing countries.

The three surveys indicated that the national academia
continues to be the most trustworthy actor in the public
debates on agricultural biotechnology in developing
countries. Academia should therefore use this political
currency to build bridges between business and anti-
biotech NGOs and support the governments in their
efforts to make responsible use of agricultural biotech-
nology. They may also persuade stakeholders in indus-
trialized countries to abandon their single-minded pur-
sue against or in favor of agricultural biotechnology and
turn moral rhetoric into effective and pragmatic action
in developing countries.
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Introduction

Biotechnology is a revolutionary technology. It offers hu-
manity the power to change the characteristics of living
organisms by transferring the genetic information from
one organism, across species boundaries, into another
organism. These solutions continue the tradition of selec-
tion and improvement of cultivated crops and livestock
developed over the centuries. However, biotechnology
identifies desirable traits more quickly and accurately
than conventional plant and livestock breeding and al-
lows gene transfers impossible with traditional breeding.
The use of biotechnology in sectors such as agriculture
and medicine has produced a growing number of geneti-
cally modified organisms (GMOs) and products derived
from them. A GMO can be defined as “an organism, with
the exception of human beings, in which the genetic ma-
terial has been altered in a way that does not occur natu-
rally by mating and/or natural recombination”.

Bio-technological improvements present significant op-
portunities for agriculture and farmers. At present, the
perceived benefits of genetically modified crops are bet-
ter weed and insect control, higher productivity and more
flexible crop management. These "first generation" GM
crops are mainly benefiting the producers who can obtain
higher yields and/or lower costs. The broader and long-
term benefits, however, would be more sustainable agri-
culture and better food security that would benefit every-
body, and especially the developing countries. For in-
stance, breeding for drought tolerance could greatly
benefit tropical crops, which are often grown in harsh
environments and in poor soils. Increasing the amount of
food produced per hectare could be a way to feed the
world’s growing population, without diverting land from
other purposes such as forestry, animal grazing or con-
servation. There are a number of examples of food prod-
ucts that are being developed to act as edible vaccines
and have raised hopes of solving many of the problems
associated with the delivery of safe, effective vaccines in
developing countries. A shift is, therefore, occurring from
the current generation of “agronomic” traits to the next
generation of “quality” traits, from which consumers,
more than producers, would to able to benefit.

While GM crops may offer great benefits to agriculture
and farmers and, potentially, to consumers, in particular
to poor people in developing countries, biotechnology
does not come without risks and uncertainty. There are
many fears linked to perceived threats of biotechnology
to human, animal and plant life and health, to the conser-
vation of biodiversity and to the environment at large.
Although there is not yet any definite scientific evidence
of harm to humans, animals or the environment, it is sub-
mitted by many that adverse effects may be revealed in

the future by more extensive research. The fear is
that GMOs may change the toxicity and allergenicity
of food, thus fostering allergic reactions or altering
antibiotic resistance. A major environmental con-
cern relates to potential consequences of gene flow
from GM to non-GM individuals of the same species
and to the possibility of unpredictable crosses with
other species. Some claim that crops modified to be
tolerant to herbicides could foster the development
of “super weeds”. Another related concern is that
GMOs could threaten the world’s biological diversity
and lead to excessive dependence on few crop va-
rieties, thereby increasing the vulnerability of crops
to diseases. Economic preoccupations have also
been voiced. They relate to the fact that a large
number of patents have been issued in the sector. If
the results of plant research continue to be pat-
ented, there is a risk that they may become too ex-
pensive for poor farmers, especially in developing
countries. Moreover, the private sector invests in
areas where there are hopes of a financial return;
as a consequence, private science may focus on
crops and innovations that are of interest to rich
markets and put less emphasis on those of interest
to poor countries. It is also argued that biotechnol-
ogy may change the nature, structure and owner-
ship of food production systems by consolidating
control in the hands of a few large firms. This could
aggravate food security problems that are allegedly
caused not so much by food shortages as by ineg-
uity, poverty and concentration of food production.
Finally, modern biotechnology techniques may raise
ethical and religious concerns.

Trends

According to figures from the International Service
for the Acquisition of Agri-biotech Applications
(ISAAA), the global area of GM crop plantation has
grown 47-fold since 1996, and the estimated global
GM crop area in 2004 was 81 million hectares, cul-
tivated by approximately 8.25 million farmers in 17
countries. Herbicide-tolerant soybean was the domi-
nant transgenic crop, followed by Bt maize, Bt cot-
ton, and herbicide-tolerant canola. 14 countries
grew 50,000 hectares or more of biotech crops; the
eight leading biotech crop countries being the
United States, representing 59 per cent of global
transgenic crop area; Argentina, 20%; Canada and
Brazil, 6% each; China, 5%; Paraguay, 2%; and India
and South Africa, 1% each. Plantings were also
found in Uruguay, Australia, Romania, Mexico,
Spain, the Philippines, Honduras, Colombia, and
Germany. More than one-third of the global trans-
genic crop area in 2004 was grown in developing
countries (see figure 1).
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Figure 1
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Although continuously expanding, GM crop plantings are
still confined to a rather small number of countries. Apart
from suspected health or environmental hazards, the rea-
son for the restricted global uptake of GM crops may find
its rationale in fear of export loss due to the political and
regulatory environment in many countries outside the
Americas that oppose GMOs.

Countries' positions on agro-biotechnology

Countries’ positions on agro-biotechnology depend on
many factors, such as their policy awareness, the level of
risk they are willing to accept, their capacity to carry out
risk assessments in the sector and implement adequate
legislation, their perception of the benefits they could gain
from biotechnology, their dependence on agricultural ex-
ports and the consequent need to satisfy the rules and
expectations in the export markets; their reliance on food
aid, and the investments they have already made in the
sector. Countries' positions can be classified into three
main categories:

(i) the position of those countries that have adopted the
equivalence principle, have authorized most GM
products for production and consumption, and strive
for easy and reliable access to foreign markets for
their biotechnology exports;

(i) the position of those countries that have mainly
adopted the precautionary approach and are impos-
ing strict rules on approval and marketing of GMOs
and GM products; and finally

(iii

=

the position of those countries that are still in the
first phase of evaluating the risks and benefits that
agricultural biotechnology may imply for them, that
are striving to develop comprehensive regulatory
systems on the issue, and whose main trade-related
preoccupation at present is to preventing GM-related
regulations and concerns having negative repercus-
sions on their agriculture exports, including exports
of conventional products. Many developing countries
fall into the third category.

GMO regulations are based on scientific assessment of
the actual or potential risks that those products may bring

about. Such assessment can be a “conventional” risk
assessment or a risk assessment based on the precau-
tionary approach. The former is about relevant scientific
evidence, which means that there is sufficient scientific
evidence for the perceived risks underlying the measure.
The large GM producers, such as the United States, Can-
ada and Argentina, rely on this approach. Conversely, the
“precautionary approach” to risk assessment is con-
cerned with scientific uncertainty, where there is no
“adequate theoretical or empirical basis for assigning
possibilities to a possible set of outcomes”. Three basic
conditions may thus trigger application of protective
measures: uncertainty, risk, and lack of proof of direct
causal link.The EU legislation is based on this approach.

Many developing and least developed countries, espe-
cially in Africa, still lack, or are in the process of develop-
ing, comprehensive regulatory systems to deal with the
challenges of agricultural biotechnology. Developing a
regulatory framework concerning GMOs may be a costly
and lengthy process. Areas for regulation include: (a)
research and development (R&D), for example conditions
under which laboratory experiments take place and con-
ditions for testing in contained facilities or in the field; (b)
approval processes for commercial release, including
prior scientific assessment of risks to human and animal
health and the environment, the minimum distance from
organic agriculture or non-GM fields, labelling, post-
commercialization monitoring, and liability; and (c) import
regulations.

In setting up domestic legislation, developing countries
seem to be paying increasing attention to international
trade concerns. On the other hand, developed countries
are increasingly getting involved in how the issue of bio-
technology is going to be settled in developing countries.

The EU, for instance, has stressed that GMOs are not the
panacea likely to solve famine in Africa, since the real
causes for hunger and famine in Africa have to do with
ethnic feuds and regional wars that displace populations.
Moreover, the EU has noticed that most of present GMOs
are herbicide-resistant or pest-resistant, however most
African producers do not use herbicides or pesticides in
their crops. The kinds of GMOs that would benefit African
producers, such as GMOs that are drought and soil-
acidity resistant, are however still confined to laborato-
ries. GMO crops, to be efficient, need extensive farming
land and involve fewer farmers. The reality in Africa is the
opposite: small fields and many farmers. Moreover, if
Africa were to adopt biotechnology, it would become
completely dependent on Western companies that hold
the patents.

On its side, the United States has claimed that the delay
on accepting shipment of US maize might jeopardize the
life of millions people in African countries which refuse
food aid which may contain GMOs. The United States
insists that only by using GM crops will Africa be able to
feed its burgeoning population. US companies are exer-
cising pressure on some African countries to adopt GM

crops.
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Assessments of the risks and benefits related to agro-
biotechnology vary substantially between countries and
regions, and so do the regulatory approaches (rules on GM
approval, marketing, import, labelling, documentation).
When GM products are commercialized internationally, as
has been the case since the second half of the 1990s, the
diverging domestic requirements may hamper interna-
tional trade in agro-biotechnology products and further
complicate an already difficult regulatory trade system in

the agricultural sector.

From an international trade perspective, the major preoc-
cupation of GM producing and exporting countries is to
have easy and reliable access to foreign markets for the
GMOs and GM products that they have already developed
or may develop in the future. For countries, like the EU,
that have adopted a “no-risk” approach, the main preoccu-
pation is to establish strict production and import meas-
ures that would guarantee that the chosen high level of
health and environmental protection is indeed achieved.

Developing country preoccupations have several facets.
While some developing countries produce GMOs for do-
mestic consumption, very few export them. However, many
developing countries are exporters of conventional agricul-
tural products. Those countries find themselves in a par-
ticularly difficult situation: in order to preserve their export
opportunities, especially towards markets that are scepti-
cal about bio-engineered products, they may need to be
“GM-free” countries. This means not only that they should
not be exporters of GMOs, but also that they should not be
producers of GMOs for domestic consumption and not
even importers of GMOs. Losing “GM-free” status is per-
ceived by some countries as having negative repercus-
sions for their export opportunities for all agricultural prod-
ucts. This is due to the perception that consumers, espe-
cially in Europe, may react negatively towards products
that could be linked even remotely to genetic modification.
Some trade-diverting effects are apparently already taking
place because companies substitute some inputs with
others (which do not bear the risk of being genetically
modified) or use inputs coming from alternative countries,
which are supposed to be “GM-free”, to avoid cumber-
some documentation and traceability requirements, as
well as to meet consumers expectations, especially in
Europe.

While South Africa is striding ahead with the cultivation of
GM maize and cotton, many other African countries prefer
to keep away from biotechnology fearful of environmental
damage and reduced exports to Europe. A handful of other
African countries, including Kenya, Nigeria and Tanzania,
are looking at creating new laws to allow planting of GM
crops. Kenya and Nigeria are looking at making their own
GMO variants, while cotton-producing countries in West
Africa may move into GMO production (see Table 1).

The perception of possible reduced exports to the EU has
been among the reasons why some African countries have
refused food aid that includes genetically modified com-
modities. In 2002, Zambia declined a US offer of maize,
some of which contained GM products. Main Zambian
concerns related to uncertainty regarding the safety of GM
maize for human consumption, as well as the possible
contamination of local varieties which could allegedly im-

ply a rejection by EC countries of Zambian food exports. In
July 2002, the Zimbabwean Government agreed to allow
into the country food aid that contained genetically modified
maize, provided it was milled immediately upon arrival to
avoid any possible contamination of local varieties. Previ-
ously, Zimbabwe had rejected GM food aid due to concerns
that it might supposedly threaten beef exports to the EU
and local maize varieties. Uganda recently announced that
GM crops could be imported into the country, but that they
should be used strictly for consumption and not for cultiva-
tion. At the same time, a draft law that would regulate both
research into GM crops and the release of GM organisms
into the environment is under consideration.

At the beginning of May 2004, more than 60 groups repre-
senting farmer, consumer and environmental organizations
from 15 African countries sent a letter of protest to the
World Food Programme (WFP). These groups are protesting
against the alleged pressure exerted by the WFP and USAID
on Sudan and Angola over their respective decisions to im-
pose restrictions on GM food aid. Sudan has requested that
GM food aid be certified “GM-free” (though the Sudanese
Government has put in place an interim waiver on GM food
restrictions until January 2005), and Angola will accept GM
food aid only on condition that all GM grain is first milled.
According to the organizers of this initiative, non-GM alter-
natives exist at national, regional and international levels,
and donors should make these available to Sudan and An-
gola. According to the WFP, on the other hand, the require-
ment imposed by the Government of Angola would imply
substantial extra costs and cause shipment delays of up to
two months. This decision is going to further aggravate an
already serious funding situation where the WFP has re-
ceived only 24% of the funds it asked for under its current
operation in the country. As a consequence, WFP is to halve
the food rations given to the majority of the 1.9 million peo-
ple it assists in Angola.

In August 2003, the Southern African Development Commu-
nity (SADC) approved a set of recommendations formulated
by the SADC Advisory Committee on Biotechnology and Bio-
safety as interim measures aimed at guiding the regjon on
those issues. The recommendations are divided into four
main sections: Handling Food Aid; Policy and Regulations;
Capacity Building; and Public Awareness and Participation.
Under "Handling Food Aid", donors providing GM food aid
should comply with the Prior Informed Consent principle
and with the notification requirements in accordance with
Article 8 of the Biosafety Protocol. Food aid consignments
containing GM grain should be milled or sterilized prior to
distribution to beneficiary populations. The sourcing of food
aid should be within the region, and the region should de-
velop and adopt a harmonized transit information and man-
agement system for GM food aid designed to facilitate
transboundary movement in a safe and expeditious man-
ner. GM food aid in transit should be clearly identified and
labelled in accordance with national legislation. In the ab-
sence of it, it is recommended that countries make use of
the requirements under the African Union model law on
biosafety. The recommendations encourage SADC countries
to develop national biotechnology policies and strategies to
exploit the benefits of biotechnology, to establish national
biosafety regulatory systems, and to sign and ratify the Bio-
safety Protocol and the Convention on Biological Diversity.
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Following those recommendations, in May 2004, at the summit
on agriculture and food security, SADC approved guidelines on
handling GM food aid. The guidelines fully endorse the recom-
mendations of the SADC Advisory Committee on Biotechnology
and Biosafety.

Another specific area of concern in Africa is cotton. Cotton is
grown principally for the fiber, although a small quantity of the
seed is used as a source of food, feed and oil for humans and
animals. Globally, 28% of the 32 million hectares of cotton were
biotech crops in 2004, up from 21% in 2003.

Although Africa is not the largest cotton exporter (10-15% of
world exports), cotton is of critical importance in West and Cen-
tral Africa (WCA). For several WCA countries, cotton is the larg-
est source of export receipts. The cotton sector is also key to
rural poverty reduction, with cotton-related activities accounting
for a large share of rural employment (about 6 million people
are involved in the cotton industry in WCA).

In WCA, plans are being finalised to convert some cotton crops
into transgenic cotton varieties over the next years. In Mali, for
example, the government signed in 2004 a research agreement
with USAID, Monsanto, Syngenta and Dow Agrosciences to de-
velop and commercialise transgenic cotton by 2009, starting
with field-testing in 2004. Field-testing of Bt cotton started in
Burkina Faso in 2003. The trials aim to assess the viability of Bt
cotton and to develop varieties resistant to the caterpillars
(which affects approximately half of the country annual cotton
output). A question is therefore whether GM cotton will be able
fulfilling its promises of increased profits for farmers. The major
problem that Western African cotton producers face seems to
be international low prices, which are mainly due to inequitable
trading practices, more than low productivity due to pests.
Therefore, according to many, those trade practices should be
targeted and dismantled to redress the situation of cotton pro-
ducers in Western Africa. Some concerns have also been voiced
about the economic soundness of breaking the traditional
scheme of seeds supply and switching to a system where seeds
have to be bought every crop year from multinational compa-
nies.

At present, international trade in GMOs and products thereof
has to take place according to the rules contained in the WTO
Agreements, in particular those spelt out in the Agreement on
the Application of Sanitary and Phytosanitary Measures (SPS
Agreement), the Agreement on Technical Barriers to Trade (TBT
Agreement) and the General Agreement on Tariffs and Trade
(GATT) 1994. Disciplines regarding transboundary movement of
GMOs, however, have been developed in a specific multilateral
agreement being negotiated outside the purely trade context,
the Cartagena Protocol on Biosafety. The rules included in dif-
ferent legal instruments may not be fully consistent with each
other. In developing national schemes to deal with agro-
biotechnology, countries have to make sure that those schemes
do not infringe the multilateral trade obligations they have sub-
scribed.

CONCLUSIONS

While developed countries have established their national
frameworks to deal with agro-biotechnology and biosafety focus-
ing primarily on domestic priorities and strategies, most devel-
oping countries are doing so under less flexible circumstances.
Instead of enjoying the freedom to assess risks and benefits
that agro-biotechnology may bring about and act accordingly,

developing countries increasingly seem to be expected to
set up their national regulatory schemes based on the
requests and expectations of the developed countries
and their companies. Political, economic and trade-
related pressures exercised on developing countries may
compromise their ability to find balanced and develop-
ment-oriented solutions that would fit their environ-
mental and food needs.

As a general rule, domestic regulations should be scruti-
nized in the light of multilaterally agreed trade rules, if
they are likely to have an impact on international trade.
The two main legal frameworks applying to trade in agro-
biotechnology products are the WTO framework - which
is not specific to biotechnology and was actually devel-
oped at a time when biotechnology was not an issue -
and the Biosafety Protocol which, on the contrary, is a
more recent multilateral instrument specifically targeted
at GMOs and GM commodities. Considering that the
rules included in the WTO Agreements and in the Bio-
safety Protocol may not be fully consistent to each other,
developing countries in general and African countries in
particular have to be particularly careful in putting in
place their nations regimes for agro-biotechnology in or-
der to avoid infringing their multilateral trade obligations.

Agro-biotechnology is a particularly challenging issue for
developing countries. Their main concern seems to be to
find the appropriate balance between pursuing their de-
velopment objectives and at the same time complying
with their multilaterally agreed obligations. The preoccu-
pations that many developing countries may have as
exporters of agricultural and food products must be bal-
anced against their role as producers and their responsi-
bility for improving the quantity and quality of agricultural
and food products made available to the population, as
well as with commitment to environmental preservation.
Making these goals mutually supportive is not an easy
task, especially for countries in Africa that still face major
difficulties in dealing with the scientific aspects of bio-
technology.

The decision of the big and highly populated developing
countries, such as India, Brazil and China, to embark on
agro-biotechnology may have an impact on African coun-
tries. Different options are possible. Some African coun-
tries may take the option of keeping their "GM-free"
status, differentiate themselves from other providers that
have become GM-producers, and target markets that
prefer to stay away from agro-biotechnology. Conversely,
African countries could take advantage of the biotechnol-
ogy advances of other developing countries and try to get
from those countries technology and support.

Some additional capacity-building efforts on agro-
biotechnology and biosafety seem to be required, includ-
ing efforts to strengthen developing country ability to deal
with the international trade dimension of the issue. Ef-
forts may also be needed at the international level to set
up a global strategy to deal with new phenomena in a
more coherent and systemic manner and avoid ad hoc
solutions. Bio-engeneering is a recent phenomenon, but
the rapid evolution of science and technology will inevita-
bly lead to new scenarios that may be challenging for all
countries, but particularly for developing countries.
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Table 1.Current status on use and imports of GM products in some SSA and Biosafety Protocol's Membership

aid providing it has already been milled.

health and to the environment, as well as
about losing export markets.

Country Legal regime Additional information Membership Bio-
safety Protocol
Angola Import ban introduced in April 2004 on all GM According to the WFP, the additional cost of No
products, except for food aid providing it has milling has put off some food donors.
already been milled.
Benin A five-year moratorium was introduced in March The country is under constant pressure from Yes
2002 on the importation, commercialisation agro-biotechnology companies to introduce Bt
and use of GM products to give the country time cotton.
to effectively debate, develop and implement
national biosafety legislation.
Burkina Faso Field trials of GM-cotton started in 2003. The Concerns about potential harm to the environ- Yes
tests are expected to last several years before ment.
any decision on whether to go ahead with large-
scale planting may be taken.
Ethiopia Import ban on GM products, because they would Debate continues over whether GM crops Yes§
allegedly undermine farmers who have devel- could help fighting serious food shortages
oped traditional practices for fighting pests and that the country has been experiencing for
weeds. several years.
Kenya Import ban on GM products, but government in Research is going-on to develop GMOs vari- Yes
the final stage of drafting pro-industry legislation ants of cotton, maize and tuber. Field trials of
on agro-biotechnology. GM sweet potato.
Lesotho Import ban on GM products unless already proc- Concerns about potential harm to the environ- Yes
essed or milled. ment.
Madagascar Import ban on GM products. Concerns about potential harm to human Yes
health and to the environment.
Malawi Import ban introduced in 2002 on GM products Concerns about potential harm to the environ- No
unless already processed or milled. ment.
Mali Field trials of GM cotton started in 2004. Concerns about potential harm to human Yes
health and to the environment, as well as
about dependence on foreign producers of
GM seeds. Research agreement between the
National Agricultural Research Institute and
USAID, Monsanto, Syngenta and Dow Agro-
sciences to develop transgenic cotton.
Nigeria Draft law authorizing the planting of GM crops Research is going-on to develop GMOs vari- Yes
under consideration. GM imports allowed. ants.
Rwanda The government is awaiting conclusions from a Yes
government biotechnology committee before
adopting a national policy.
South Africa Cultivation of GM crops widespread, especially The environmental group Biowatch won in Yes
for maize, soybean and cotton. South Africa is March 2005 a court case forcing the govern-
among the eight world leading biotech crop ment to disclose data about all GMOs and GM
countries, with 1% of global transgenic crop products imported, exported or manufactured
area. in the country.
Sudan Import ban introduced in May 2003 on GM No&
products. A series of temporary waivers were
issued enabling food aid shipments to the coun-
try to continue while alternatives were found.
Swaziland Imports of GM products allowed. No
Uganda The government began in 2004 hearings over Ugandan scientists are working on the devel- Yes
whether or not to authorize the planting of GM opment of GM bananas.
crops. GM crops can be imported, but they
should be used strictly for consumption and not
for cultivation.
Tanzania Draft law authorizing the planting of GM crops Yes
under consideration. Field trials of GM-cotton
will start by October 2005.
Zambia Import ban on GM products. Concerns about potential harm to human Yes
health and to the environment, as well as
about losing export markets.
Zimbabwe Import ban on all GM products, except for food Concerns about potential harm to human Yes
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Agboka Komi, IITA, Benin

An increasing number of farmers in Africa cannot afford the
high costs of pesticide. Replacing chemical-intensive pest con-
trol methods with alternative agricultural approaches could be .
Moreover, the demand for environmentally friendly-farmed
products is increasing. Consequently programs of biological
control are growing dramatically. This trend will continue and
probably increase in future for a number of reasons: firstly, bio-
logical control (BC) is growing in popularity due to a number of
recent successes in both developed and developing countries.

Africa offers some examples of biological control and provides
an opportunity to understand why they work and how things
break down. The BC of cassava mealybug with the Encyrtid
wasp, Anagyrus lopezi, provides an outstanding example of the
impact of introducing an effective parasitoid to control a devas-
tating pest in 27 African countries. Similarly, the wasp Gyranu-
soidea tebigy was imported into Benin to control mango mealy-
bug. It is now considered as the first line of defense against the
pests (Waage, 1999). Secondly with recent liberalization of the
world trade, there will be a growing rate of introduction of alien
pest species. The long list of successes, involving more than
370 bio-control agents world wide, is evidence of BC potential
and safety, notwithstanding a few isolated cases of failures.

Since BC is economically viable and self-sustaining strategy,
African farmers can rely on it for pest control and avoid depend-
ence on costly pesticides. However, biological controls are not
always satisfactory because the natural enemies are either
insufficient or are somehow prevented from developing their full
potential. In such case an Integrated Pest Management (IPM)
strategy, a situation where several intervention have to be com-
bined, have to be employed.

There are several obstacles that have prevented the prospect of
BC being a profitable business enterprise in the past. Classical
biological control in the past needed most interactions with
government and inter-governmental agencies and collabora-
tions institutions for coordinating foreign exploration, quaran-
tine, and to overcome the considerable transport problems that
have already affected the earliest practitioners. This process of
BC is economical expensive. The involvement of farmers and
extension services were less associated and not trained. Some
of these key constraints should be tackled before farmers can
fully benefit from the BC. Biological control should take the de-
mand from farmers and government policy. The resurgence of
pests despite the presence of effective parasitoids shows that
presence of natural enemies is no guarantee for effective pest
management. Farmer education is essential for classical or

natural BC to work effectively.

For instance, the use of Anagyrus to control Planococcus Ken-
yae was not successful because of the use of persistent chlorin-
ated hydrocarbon insecticides to control other coffee pests. To
be successful, BC programs need to be explained and demon-
strated to farmers, the public and government agencies or offi-
cials responsible for formulating agricultural and environmental
policies (van Driesche, 1989). Practical, proven and effective
control pest technologies may exist but effectiveness may de-

pend on good and adequate
dissemination and effective
delivery system.

Research must therefore in-
clude a focus on producing
operational recommendations.
It can be also recognized that
results are not relevant if they
cannot be implemented by farmer under local conditions.
African governments should be much more aware of BC
and Biological agents being more thoroughly tested and
evaluated before importation and release. Greater aware-
ness should also provide a spur to the environment to the
development of IPM system minimizing the use of broad
spectrum chemicals and making greater use of the poten-

tial of BC agents and bio-pesticides.

Anagyrus lopezi

In many, if not most cases, BC by itself does not provide
economically acceptable suppression of pests in agricul-
tural cropping system. Therefore BC must be developed
and implemented as a component of IPM, which is feasi-
ble for and relevant to African agriculture. There is a great
opportunity to promote IPM more effectively in Africa. In-
ternational donors can promote development and imple-
mentation of the IPM in African countries most effectively
by helping to establish the necessary scientific, technical
and logistical capacity and helping to impress upon gov-
ernment leaders the benefits and the needs to establish
supportive policies. The success of these initiatives will
ultimately rely on the extent to which authorities and pol-
icy-makers become educated about and come to accept,

and adopt the principles of BC.

But some time we (practitioners and to some extends,
farmers) are skeptical about the likelihood success of BC.
African farmers face great uncertainty on outcomes as
nothing is guaranteed in farming- it is a risk way to make a
living. If farmers have some knowledge of the chances of
possible outcomes (from the path they take) and the fac-
tors that affect the outcomes, then they will be in better
position to make decisions that include their attitudes
toward risk. The more African farmers are willing to gam-
ble for better prospect the more they are likely to accept
the use of BC. Those farmers who cannot afford to lose
much (monetarily) usually do not want to risk using BC.
They rather pay the price of “prevention” insecticide treat-
ments than take a chance on BC just in case it does not
work for them.

Although BC is viable approach to agricultural pest man-
agement, it takes many years to realize its impact and
benefit. Commercializing the antagonists proved to be
also difficult due to the limitation in local registration
guidelines, which in some African countries do not exist or
limited. Thus many agriculturalist find BC irrelevant and
inapplicable to Africa. This claim is sometimes based on
perception that the BC represents a low productivity strat-
egy, which is incompatible with the agricultural intensifica-
tion needed to reverse declining per capita agricultural
production in Africa. In many respects, the challenge is to
development biological approaches to manage some of
the most destructive pests. The application of multi-
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Todd Benson, IFPRI, Washington

Food and nutrition security remain Africa's most fundamental
challenges for human welfare and economic growth. Far too
many people on the continent are unable to acquire and ef-
fectively utilize at all times the food they need for a healthy
life. Because of low food availability and profound poverty, an
estimated 200 million people on the continent are undernour-
ished, and their numbers have increased by almost 20%
since the early 1990s. The result is that more than a third of
African children are stunted in their growth and must face a
range of physical and cognitive challenges not faced by their
better-fed peers. Undernutrition is the major risk factor under-
lying over 28% of all deaths in Africa (some 2.9 million deaths
annually). The continuing human costs of inadequate food
and nutrition are enormous, and the aggregate costs of food
and nutrition insecurity at the national level impose a heavy
burden on efforts to foster sustained economic growth and
improved general welfare.

To be successful, new and innovative initiatives against pov-
erty in Africa must sharply reduce hunger and malnutrition.
The logic is as follows: Broad-based economic growth is nec-
essary to increase incomes and consumption to reduce pov-
erty. Economic growth can be achieved primarily through en-
hanced economic productivity, which in turn comes about
through broad improvements in the intellectual and technical
capacity of the population. The potential intellectual and tech-
nical capacity of the population is dependent on improved
nutrition, particularly for young children and women in their
childbearing years. Similarly, the effective utilization of such
capacity is dependent on a properly nourished population, in
which individuals are living healthy and active lives and are
able to contribute creatively to their own and the nation's
economic well-being. It is only when Africans have secured
their basic food and nutritional needs that they will begin to
experience sustained improvements in their broader welfare.

A household is food secure if it can reliably gain access to
food in sufficient quantity and quality for all household mem-
bers to enjoy a healthy and active life. It is possible, however,
for individuals in food-secure households to have deficient or
unbalanced diets. Nutrition
security is achieved when
secure access to food is cou-
pled with a sanitary environ-
ment, adequate health ser-
vices, and knowledgeable
care to ensure a healthy and
active life for all household
members. The ability of an
individual to fully reach his or
her personal and economic
potential, however defined,
must depend to a large de-
gree on his or her level of
nutrition security. Moreover,
the availability of nutrition
resources and the degree to which an individual has access

nutritional status
of children varies
directly with the
educational level
of their parents,
and in particular

their mothers.

to such resources are a function of how society is organized in
terms of economic structure, political and ideological expecta-
tions, and its institutions. Consequently, nutrition security must
be a subject for political debate and an issue of immediate
concern to any national development strategies.

What then is the level of access to the components of food and
nutrition security that most Africans enjoy? For all Africans,
such security is closely tied to agricultural productivity. Higher
production from one's own farm or herds enhances household
food security. For food purchasers, higher production generally
means lower food prices and access to a greater quantity of
food in the market for a given income level. Many countries,
however, particularly in Eastern and Central Africa, possess a
combination of a moribund food crop sector and very low pur-
chasing power. Stable access to food through the market re-
quires that the food marketing system is effective in supplying
food while also providing benefit to those who have food to sell.
In most parts of Africa, the marketing system is not effective in
this regard. People living on less than one dollar per day are
unable to pay the prices they would need to pay to import all of
the staple food they require.

In consequence, undernutrition in its various forms is primarily
a chronic condition in Africa. Food crises emerge when broad
negative shocks—-drought, floods, economic downturns, con-
flict-affect chronically food-insecure populations. However,
while not to discount the severity of acute hunger crises facing
30 to 40 million Africans annually, there are 160 million per-
sons in Africa who are undernourished. Although they may not
necessarily be facing an acute crisis in access to food, their
access is not secure. If any of the 160 million were to be af-
fected by one of these broad shocks or a range of other more
individual shocks--death in the household, loss of an income
source, chronic illness—-most would face an acute hunger crisis
relatively quickly. Because of this vulnerability, food aid and
social safety net institutions remain an important component
of the food security for many Africans.

Moreover, nutrition security requires several factors that are
complementary to food security. Among these are a hygienic
environment and access to health services. In these areas, the
challenges are great, and important advances in nutrition secu-
rity remain to be achieved through continued and increasing
investment in these areas. There is also considerable evidence
that the nutritional status of children varies directly with the
educational level of their parents, and in particular their moth-
ers. Mothers with more education are more knowledgeable
about the care they need to provide their children. Although it
is not an obvious element of strategies to enhance nutrition
security, ensuring that girls are able to attain their full educa-
tional potential is a critical and currently deficient component
of such efforts in Africa.

In a survey of the continent, the countries of North Africa are
clearly among the most secure nutritionally. These countries
are among the wealthiest in Africa, a fact that has implications
for access to food through the market and for the basic re-
quirements of good nutritional status. In contrast, those coun-
tries that are least nutritionally secure are not surprising. Those
nations in Africa that have experienced conflict and the ab-
sence of an effective central government in recent years do not
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have in place the conditions that might assure broad nutri-
tion security. Conflict exacerbates poverty and poor gov-
ernance. These governments are unable to provide basic
public goods, which results in a consequent lack of access
to food, care, health services, and a healthy environment.

The more interesting and challenging cases are the broad
range of countries that exhibit poor to fair progress in as-
suring the nutrition security of their citizens—countries
where the majority of Africans live. Assessing what such
nations might do differently to significantly improve nutri-
tion security can only be done on a case-by-case basis.
Where food availability is poor, food production must be
enhanced at the same time as trade policies are reexam-
ined to allow a more reliable supply of food from the global
market. Other countries may be food secure but still have
crippling rates of malnutrition. In these, attention should
be directed to issues of household access to food and to
the context within which the food is utilized--sanitation,
health services, level of knowledgeable care, and a broad
range of related issues. Moreover, the quality of policy-
making and the effective and responsible implementation
of those policies are important basic determinants of the
degree to which food and nutrition security can be assured
in any country in Africa.

Responsibility for assuring that individuals are able to at-
tain food security ultimately lies with national govern-
ments. They have a duty to establish the conditions and
institutions necessary to enable citizens to access the
basic requirements of nutrition security--sufficient quanti-
ties of food necessary for a balanced diet; the means to
acquire this food, whether through cash incomes or access
to productive resources; education in order to provide
proper nutritional care to one's dependents and oneself;
clean water and adequate sanitation; and effective health
services. It should not be expected that one detailed policy
and action prescription will enable national governments
to effectively address malnutrition in all countries. Be-
cause of historical factors, agroecological conditions, eco-
nomic comparative advantage, or institutional structures,
the basic determinants of food and nutrition security in
any one African country will never be exactly the same as
those of another. That said, there really are no exceptions--
all African countries can attain nutrition security. What is
needed is commitment to this goal; dedicated efforts to
marshal the human, institutional, and material resources
necessary for the task; followed by the application of the
political will to undertake the actions necessary to achieve
it.

National governments must lead several aspects of the
effort to attain nutrition security, highlighted here:

eSustained and broad-based economic growth is neces-
sary. To end hunger in Sub-Saharan Africa by 2050, it is
estimated that the region must attain a 3.5% annual
average growth rate in per capita gross domestic product
(GDP). In the past decade, however, only half a dozen
countries had growth rates above 2.5%. The challenge is
immense.

e Efforts must be made to open national markets to inter-
national trade, both within Africa and globally. National
food availability should not necessarily or even primarily
be dependent upon national food production alone. The
nutrition security of the population of a country is en-
hanced to the degree that the nation invests in building

the necessary institutional and legal frameworks and physical
infrastructure to facilitate open, reciprocal trade, both with
neighboring countries and with the globe as a whole.

eAgriculture cannot be ignored. The effectiveness of farmers in
producing food is a critical factor in the level of access to food
enjoyed by the farmers themselves and the much broader popu-
lation with whom they are linked through the market. Growth in
food supplies has the dual effect of increasing the income of the
farming household and reducing the prices households must pay
to acquire food in the marketplace, both of which enhance nutri-
tion security. Moreover, increased production of food and non-
food crops provides an important input into the broader econ-
omy, both in rural areas and in urban manufacturing centers.

eEducation is a critical input to good nutritional status, particu-
larly for girls.

Direct nutrition interventions are a necessary component of any
effort to build the quality of human capital for economic growth
and improved standards of living.

A close link exists between successful improvements in child nu-
trition and increasing women's social access to resources they
can use to improve care and increase the diversity and quantity of
food provided the children under their care. Consequently, improv-
ing the level of equity between men and women is good for nutri-
tion security.

Locally conceived and implemented action has been shown to be
the most effective way to improve food and nutrition security.
Central government's role should consist of giving broad direction
to local efforts and facilitating those efforts through resource allo-
cation, provision of needed expertise, and institutional support.

Budgetary allocations by central governments should reflect the
central importance that food and nutrition security has for the
welfare of all people and the immense economic benefits it pro-
vides for relatively little cost. In this regard, donor funding should
be viewed as a secondary resource to complement government's
own.

Without dedicated advocacy to inform policy makers at all levels
of the critical role improved nutrition plays in development and
poverty alleviation, it is unlikely that emerging democratic, decen-
tralized, bottom-up political systems across Africa will allow the
voices of the malnourished to be any better heard in planning and
resource allocation decisions. The issue must be communicated
effectively and understood widely, its significance for the welfare
of all members of society recognized, and action catalyzed around
proposed solutions. Ultimately, advocacy seeks to ensure that the
political will is established so that the necessary resources are
provided to aid individuals and households in attaining food and
nutrition security.

Responsibility for assuring food and nutrition security must ulti-
mately lie with national governments. Consequently, the master
development plans of government should reflect the importance
of such security to the welfare of its citizens. Thus it is critical that
the poverty reduction strategy papers (PRSPs) that many African
nations have developed in the past five years and that serve as
master development plans for many are explicit on the impor-
tance of investing in food and nutrition security to reduce poverty
and generate sustained economic growth. Similarly, sectoral plans
and strategies, most notably agricultural sector strategies, should
be oriented toward food and nutrition security objectives, along
with their other longstanding objectives. Advocates for full food
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and nutrition security must engage in the higher-level policy
processes guiding the revisions of the PRSPs and sectoral
strategy documents. The key message should be that the
arrow of cause and effect between nutrition security and
income and broader economic growth runs both ways. Just
as income growth enhances nutrition security, healthy, ac-
tive, well-nourished citizens are an important precondition for
sustained growth in income. Nutrition and food security con-
cerns must be among the primary components of such
strategies.

It is at the local government level, however, that direct ac-
tions must be taken to facilitate improved access to nutrition
security for individuals and households. Global and national
policies are meaningless if they do not cascade into action at
the local level that improves the nutrition security of individu-
als resident there in real, measurable ways. Policy processes,
capacity, and resource allocations at the local level all pose
important challenges that must be successfully addressed to
enable local residents to attain food and nutrition security.

The costs of attaining food and nutrition security in Africa are
high. The benefits of such security, however, can easily be
shown to outweigh these costs. Moreover, there is a moral

obligation to address hunger and nutrition insecurity. This be-
ing the case, it is important to recognize the power of political
will and effective leadership to overcome such constraints.
Where development issues such as food and nutrition security
arise through broad, participatory policy processes, political will
is built. When effective leadership is brought to bear on such
issues, any resource voids that hamper action can be quickly
filled.

Food and nutrition insecurity is a critical constraint to economic
growth in Africa and an immediate cause of widespread suffer-
ing. Millions of Africans seek enhanced food and nutrition secu-
rity. National governments and their development partners can
do a great deal on many different scales to facilitate and en-
sure their citizens' access to the tools that will allow them to
meet their food and nutrition requirements. The solutions are
known. Now we must build the broad political will to address
this issue and to foster the leadership necessary to effectively
implement the solutions.

Reproduced with permission from the International Food Policy
Research Institute. See the full article online at:
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C. Obura Bartel, ATDF

Agriculture is the backbone of many African economies. It
provides employment and livelihood as it accounts for over
60 per cent of the labour force, and for some, agricultural
products constitute more than 70 per cent of exports. For
this reason, policy makers are fearful that liberalization in
the agriculture sector could in some instances drive local
farmers into a state of mass poverty. A central issue of the
agriculture negotiations is the ability of countries to freely
determine tariffs that are appropriate to national needs.
The tariff levels, according to some member states, should
be determined by the need to protect certain vulnerable
groups of the population or some important staple foods.

In order to support agrarian reform as the means to in-
crease welfare and fulfil the rights of farmers to a better
livelihood, a range of national and multilateral mecha-
nisms to protect agriculture products and local farmers
has been conceived. At the multilateral level, WTO Mem-
bers agreed on a framework for agriculture, which will con-
stitute the basis for the negotiations of full modalities in
the next phase of the negotiations. Included in the frame-
work agreement is the recognition that “developing coun-
tries will have the flexibility to designate an appropriate
number of products as Special Products (SP), based on
the criteria of food security, livelihood security and rural
development needs”. In addition, a Special Safeguard
Mechanism (SSM) will be established for use by develop-
ing countries. Generally, WTO

Members agree that SP and SSM could provide developing
countries with much needed flexibility to address their
development concerns, particularly because the majority
of them would have no recourse to measures apart from
border measures or tariffs to support their farmers. This
means that African countries may have the flexibility to
designate an appropriate number of products as SP. The
idea of special products was put forward by an alliance of
16 developing countries including Kenya, Mauritius, Nige-
ria, Uganda and Zimbabwe from Africa.

The alliance also supports the new SSM to address situa-
tions of import surges and price swings. Additional duties
and quantitative restrictions could provide relief from im-
port surges and declining prices. Some countries, includ-
ing the European Union, the United States and New Zea-
land propose restricting SPs to crops that are important

for food security or for subsistence farmers. Others
widen the definition to include any product important to
a country’s overall farm income, export income or food
security. This would affect countries such as India
where approximately 35 crops individually are de-
pended upon by around five million people, and more
than 25 crops cover an area of over one million hec-
tares each. The European Union and the United States
would rather see negotiated criteria to limit the number
of products to staple food products only, or products
necessary for food security, that are produced in the
country concerned.

Now that countries may designate SPs, the process of
deciding what farm products should be eligible and
determining what level of protection or duty cuts has
begun.

The main question is what should be the norm to deter-
mine or identify the set of SPs in each country that best
meets its development needs. There is a need to iden-
tify and agree on indicators that allow countries to
choose special products and to provide analysis of the
implications of alternative choices. A number of possi-
ble selection criteria include 1) the share of the product
in total agricultural production (rural development) 2)
the share of the product in total apparent agricultural
consumption (food security) 3) the share of domestic
consumption of domestically produced products (food
security) 4) the contribution of the product in the total
agricultural labour force or agriculture employment
(livelihood security).

For example, if the livelihood of a majority of the popu-
lation depends on cassava and yam, they could be des-
ignated as SPs and the country would be allowed to
keep a higher protection level on both crops. However,
there may also be cases where a crop alone, for exam-
ple wheat, accounts for over 15 per cent of protein and
energy supply but is largely imported.

Although African countries would like to have the free-
dom or space to designate their SPs, the negotiations
may lay down specific conditions to define them and
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perhaps limit the number of products that can be desig-
nated as SPs. These products are eligible for lower tariff
reduction and would be exempt from minimum access
quota provisions which could support African countries
to increase rural production, employment and farm gate
incomes. Least-Developed Countries are not required to
undertake reduction commitments, however, it is ex-
pected that developed and developing country Members
should provide them with duty-free and quota-free mar-
ket access for their products.

Issues to clarify

Issues to be clarified include whether SPs would also
have access to SSM and the circumstances under which
such a mechanism could be activated or triggered. Sup-
porters of SPs want SSM to be made available to pro-
tect all SP products as well, whereas the Cairns Group
and the United States have conditioned the access to
SSM for those SP which have undergone deeper tariff-
cuts. It is not yet certain if a SP is entitled to a SSM.

How these safeguards are to be activated, and how
many are to be allowed is a matter of negotiations. How-
ever, trigger mechanisms should be simple to determine
and to use. The proposals on when the SSM should be
triggered are ‘price’ and ‘volume’ triggers or a combina-
tion of both. The price trigger is when prices drop beyond
a reference price and the volume trigger when import
volumes increased beyond a reference level.

Many in the developing world see the designation of SP
and SSM as positive steps in addressing the concerns of
developing countries, particularly food security. The next
task lies in translating these ideas into concrete instru-
ments and criteria for SP and elaborate terms and condi-
tions for SSM, which would not negate the potential ef-
fectiveness of these concepts. They also agree that any
rules for SP and SSM for developing countries to pursue
national development objectives and structural adjust-
ment programs must allow flexibility within the bounds of
trade rules and disciplines.

Table 1. Indicators of Special Products for selected African Countries

Ethiopia | Maize 20.0 20.0 0.9 45
Sorghum 9.0 11.0 0.8 2.7
Wheat 9.0 13.0 0.6 2.5
Barley 7.0 7.0 0.9 1.5
Potatoes 3.0 3.0 1.0 0.1
Millet 2.0 2.0 1.0 0.6

Nigeria Cassava 26.5 25.6 1.0 17.4
Yams 20.9 20.2 1.0 16.8
Sorghum 6.2 6.0 1.0 16.2
Millet 4.9 4.7 1.0 17.9
Maize 4.0 3.9 1.0 11.4
Rice 2.7 3.5 0.7 8.8
Groundnuts 2.3 2.2 1.0 7.6
Sweet Potatoes 1.8 1.7 1.0 0.6
Plantains 1.5 1.5 1.0 7.8

Cameroon | Plantains & 22.5 20.0 1.1 2.7
Bananas
Cassava 22.3 21.8 1.0 3.9
Maize 9.0 8.2 1.1 4.4
Sorghum 4.6 4.5 1.0 0.2
Tomatoes 3.0 3.0 1.0 0.2

Zambia Cassava 29.8 24.2 1.0 1.5
Maize 26.8 39.6 0.5 7.6
Wheat 2.4 3.7 0.5 0.2
Millet 2.0 1.7 1.0 2.3
Groundnuts 1.8 1.5 1.0 2.8

Source: FAO
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The Innovation Hub is one of 11 Blue IQ initiatives in
South Africa, that are aimed at generating sustainable
economic growth in line with global economic develop-
ments, including ‘smart’ industries. It is financed by the
Gauteng Provincial Government and will be Gauteng'’s first
high-tech cluster to support the growth of knowledge-
intensive industries through a combination of custom-
designed real estate and value-added services that sup-
port the needs of high-tech enterprises. In fact, it will be
become the first internationally benchmarked Science
Park in Africa.

The Innovation Hub is located on a 60 ha site between the
University of Pretoria and the CSIR in the Eastern suburbs
of Pretoria. The site has been strategically chosen to bene-
fit from the UP/CSIR knowledge axis and other research
and development activities in Gauteng. Major freeways
link The Innovation Hub to other South African provinces
and to neighbouring Mozambique through the Maputo
Corridor Industrial Developmental Zone.

Programme and Objective

The main objective of the Innovation hub is to attract a
variety of high-tech tenants active in ICT, electronics, life
sciences, defence, aerospace and advanced materials. It
shall create a unique environment for innovation and tech-
nology development and transfer.

The Innovation Hub’s maxum Business Incubator is to de-
velop an incubation programme for early stage and start-
up companies. In addition, its CoachLab™ Leadership De-
velopment Programme will offer a pre-incubation pro-
gramme for entrepreneurs from previously disadvantaged
backgrounds, and a leadership and skills training pro-
gramme for post-graduate students. The latter is imple-
mented by means of a partnership with business and terti-
ary education institutions.

Value and Scope

Blue IQ’s investment in land, infrastructure and buildings
is R318 million. It is estimated that, at full development,
the project will have acquired private infrastructural invest-
ment of over R1-billion. In terms of the Development Facili-
tation Act record, 30 ha of the site is earmarked for devel-
opment, comprising 121 000 m2 of gross floor area.

Latest developments

The first phase of the construction of The Innovation Hub
has been completed and the Science Park is now open for
business at its new premises. The Innovation Hub Man-
agement Company (Pty) Ltd, mandated to manage activi-
ties at the Science Park, moved to the Innovation Centre
at the new site in December 2004.

The maxum Business Incubator also has moved to the
new site - sharing occupation of the Innovation Centre
with the Management Company and with three start-up
companies as incubation participants. The multi-tenant
Enterprise Building already houses four tenants, namely
the Naledi3d Factory, the Expertron Group, Ultimate
Sports Nutrition (USN), Giftwrap, BioPAD and Agile
Works. A further three tenants will be moving in shortly,
with significant interest from numerous other high-tech
companies, both in rental space and site accommoda-
tion, currently being pursued.

The Innovation Centre

n ENTERPRISE BUILDING

Contact details for project information

The Innovation Hub, tel (012) 844 0000 or visit their
website at www.theinnovationhub.com
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James W. Anderson and Kathryn M. Patterson
Introduction

There are many popular approaches to the application of
alternative and complementary medicine interventions for
women’s health problems. Increased soy consumption ap-
pears to be one avenue for safe and effective augmentation
of mainstream medical therapy. Future research in personal-
ized nutrition and expanded investigations in nutrigenomics
may reveal additional health benefits of soy consumption.

In the age of medicinal drugs and quick fixes for every
health condition, safe, efficacious, natural alternatives to
hormone replacement therapy (HRT) such as dietary inter-
ventions are often overlooked. Women'’s health is one area
where small dietary changes may be an adjunct to preven-
tion and treatment of various problems. The inclusion of soy
foods in the diet may constitute an example of an alternative
or complementary approach to promote women’s health.

Coronary Heart Disease. Pre-menopausal women have a
lower risk of CHD than men of the same age. However, fol-
lowing menopause, a woman'’s risk is comparable to a
man'’s risk. One of the factors contributing to this delay in
CHD in women relates to the production of estrogen, an en-
dogenous cardioprotectant.

Observational studies and clinical evidence support the use
of soy in preventing heart disease in all persons, specifically
post-menopausal women. Setchell (2001) suggested that
soy isoflavones resemble selective estrogen receptor modu-
lators (SERMSs) in adults and thus appear to protect women
from CHD through mechanisms similar to that of estrogen.
In addition, soy protein may reflect its impact on several
types of lipoproteins, improvement in vascular health and
reactivity, protection from oxidative damage, reduction of
inflammation, and lowering of blood pressure; yet safety and
efficacy of soy protein as a cardioprotectant remain to be
sufficiently demonstrated in large, at-risk populations (Park
et al., 2005).

Menopause. Support for the use of soy foods to treat meno-
pause symptoms has also been found. It is especially attrac-
tive for women who cannot or will not use HRT. Since the
safety of HRT is questionable, especially for women who
have a history of breast cancer, dietary soy may provide an
alternative. The phytoestrogens found in soy have been
shown to have estrogenic effects, which may act to substi-
tute for the declining estrogen levels in women after meno-
pause (Albertazzi and Purdie, 2002). However, earlier clini-
cal data seem to support the inclusion of two to three serv-
ings of soy foods per day with naturally occurring isoflavones
rather than using soy isoflavone supplements (Mackey and
Eden, 1998).

Breast cancer. One of the most provocative areas of soy
research lies in the realm of neoplastic disease. Interest is

spurred by findings that populations with high con-
sumption of soy foods seem to have lower rates of
breast, uterine, and colon cancers than societies with
low soy food intakes. Despite many limitations in the
epidemiologic and animal data, there remains intrigu-
ing support for the hypothesis that food components,
particularly soy food and vegetable intake, are associ-
ated with a reduced risk of breast cancer (Greenwald,
2004). Genistein and other soy isoflavones are hy-
pothesized to account for most of the cancer-
protection properties of soy foods by inhibiting estro-
gen receptor-sensitive cell growth. Although the evi-
dence for soy consumption in cancer reduction is in-
conclusive and divided, some research is suggestive
of various chemoprotective properties of soy.

Diabetes. Among the leading diseasecaused fatalities
in the United States, diabetes is ranked fifth, and dia-
betics are at a greater risk for multiple and concurrent
health problems than non-diabetics. Unfortunately for
diabetic women, there is a greater frequency of com-
plications than are seen in diabetic men. The risk for
cardiovascular disease (CVD), which is already higher
among diabetics, is even higher for diabetic women
than for men. Because of these additional complica-
tions, it may be important for diabetic women to take
advantage of dietary adjustments, such as consuming
soy foods, toward reducing some of their health risks.

For example, dietary soy may lower postprandial glu-
cose levels, contribute to improved insulin levels and
insulin sensitivity, reduce hyperglycemia, and possibly
promote reduction in the reliance on medications to
control and stabilize blood glucose levels, as well as
modulate plasma lipid profile and concomitantly re-
duce a woman'’s risk of CVD (Friedman and Brandon,
2001).
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Agricultural export performance ($ million) and
input use.
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Ghana'’s agricultural exports were about 7 times more than those of Viet Nam in the late 1970s. By 2000, Viet
Nam’s agricultural exports are nearly 4 times more than those of Ghana. What happened?

Viet Nam has diversified it exports since then. For instance, rubber was the top agriculture export of Viet Nam in the
1970s but has since dropped to third position. For Ghana, cocoa remains its main export crop, accounting for nearly
a third. While the prices of both rubber and cocoa have dropped, diversification has cushioned the effect on Viet
Nam.
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Negotiations on agriculture continue to take a central
place in the current round of WTO negotiations, launched
at the WTO ministerial Conference in Doha, November
2001, owing in part to the millions of people in Africa for
whom farming is an essential source of income. On aver-
age, 56 per centl of the labour force in developing coun-
tries is engaged in farming, however, this figure is over
90 per cent2 in Burkina Faso, Rwanda and Burundi.
Paradoxically, 80 per cent of those suffering from hunger
live in rural areas where food is produced. 50 per cent of
small farmer families represent the largest group of
those affected by hunger. A further 28 per cent are land-
less or directly dependent on natural resources. The lat-
est FAO estimates are alarming in that they point to a
further increase in the number of undernourished per-
sons. Between 1995 and 2001 the number of under-
nourished persons increased by 18 million. These esti-
mates highlight the question concerning connections
between agricultural trade liberalisation and food secu-

rity.9

The need for the protection of food security is mentioned
in both the Preamble and Annex Il of the WTO Agreement
on Agriculture (AoA) and while it is formally recognised by
the WTO as a valid concern, failure to introduce relevant
rules means that it has remained an empty promise.
Moreover, it is generally accepted that the rules of the
AoA are unbalanced, at the expense of the developing
countries, thereby cementing North-South asymmetries.

Apart from the essential issue of food security, or the
establishment of the right to food in the context of the
WTO agriculture negotiations, the agricultural sector is

one of the most sensitive sectors on account of its direct
relationship with abiotic resources (soil, water, air), biotic
resources (species diversity in flora and fauna, habitats),
and aesthetic resources (landscape, cultural aspects).
For example, 70 per cent of those suffering from hunger
have no access, or inadequate access, to land.1 Soil
protection is as central to food security as access to wa-
ter, which in turn is an essential component of the right
to food.

The issue of external protection is by far the most contro-
versial, yet it is essential for maintaining national scope
in terms of food security and sustainable development of

rural areas both in the North and South. It is absolutely
essential to assess the impact of liberalization on vulner-
able groups such as small farmers, women and children
who are directly dependent on natural resources, and
not to base evaluations solely on macro-economic analy-
ses. Staple foods are of particular significance in terms
of domestic market access. The production of staple
foods is essential for food security and for the realisation
of the basic human right to food. Food sovereignty re-
quires that farmers have a ready market for their locally
produced staple foods. These crops are mostly grown by
women and constitute 90 per cent of the food supply for
those suffering from poverty and hunger.

The basis of agriculture negotiations

The Doha mandate establishes that 'special and differ-
ential treatment' for developing countries shall be an
integral part of all elements of the negotiations. It states
that developing countries are granted 'less than full re-
ciprocity' in reduction commitments. Also the Article 20
AoA establishes that the ongoing negotiations should
take into account ‘non-trade concerns’ such as food se-
curity or environmental protection. The same is true for
the experience gained in the implementation of the re-
form process to date. It shows that markets in the devel-
oping countries are swamped with cheap imports, result-
ing in small producers becoming displaced and losing
their means of income generation. Many developing
countries have become highly dependent on imports as
a result of the liberalisation of their markets.

Market protection and food security

A central issue in the negotiations on agriculture is the
extent to which the developing countries will be given the
ability to freely determine tariffs that are appropriate to
their national needs. Tariff levels should be determined
by the need to protect certain vulnerable groups or cer-
tain staple foods, by the competitiveness of certain agri-
cultural produce sectors and by the need to import cer-
tain foods, provided these cannot be produced in the
country itself.

Developing countries should have the right to protect the
domestic production of small farmers and of staple food
for food security reasons. Hence they should be given
the flexibility for the introduction of quantitative restric-
tions, variable levies, raising low tariff bindings especially
for staple foods, exemption of staple foods from reduc-
tion commitments ('special products'), a special safe-
guard mechanism for developing countries, and addi-
tional tariffs on imports which are subsidised in the
country of origin. The establishment of effective safe-
guard measures is especially important since at present
there is not a single protection instrument in the WTO
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which allows all developing countries to effectively pro-
tect their agricultural sectors and their small farmers.

Additionaly the so called Marrakesh Decision has to be
implemented. It provides for compensation for adverse
impacts of trade liberalisation on LDCs and net food im-
porting developing countries (NFIDCs). It's implementa-
tion is overdue since 1995.

Improved Market Access in developed countries

With regard to agricultural products, the question of mar-
ket access and tariff reduction cannot be addressed in
isolation. Apart from the fact that tariffs are the only
means of protection for developing countries, tariffs are
also an important source of government revenue. Reduc-
ing tariffs therefore means to restrict states possibility to
support the social, environmental and economic devel-
opment of their country.

In terms of improved market access for developing coun-
tries there are two important development issues to be
tackled: tariff escalationa and preferential trade agree-
ments. Tariff escalation continues to hamper diversifica-
tion into higher-value added production in the develop-
ing countries. Therefore the unilateral reduction of tariff
escalation on the part of the developed countries is par-
ticularly important in order to provide an impetus to de-
velopment processes in the developing countries.

Preferential trade agreements, or the danger of
'preference erosion', also play an important role in the
WTO tariff negotiations, in view of the looming general
liberalisation. The G-90 in particular—a group comprising
African, Caribbean, Pacific (ACP) countries, LDCs, and
the African Union—calls for the consideration of their
interests in this regard. The general advantage of prefer-
ential trade agreements is that those countries which
are economically least developed and most affected by
hunger and poverty, in particular, can be given preferen-
tial market access. Their possible continuation for devel-
opment reasons should be inscribed in the WTO.

Enhance food security support possibilities

By now there is only one provision in the AoA, that is
linked to food security, Art. 6.2. It provides for the sup-
port of “low income and resource poor farmers” and
represents an exemption from the AMS. There have
been calls to enhance the provisions under Art. 6.2. and
to introduce a new category “poverty alleviation, food
security, rural development etc.” in the Green Box. These
calls have been neglected so far, despite the fact that
they do not “cost” the developed countries anything.
Apart from the weak provisions on longer implementa-

tion periods and lower reduction coefficients, with which
the EU and the USA think they have already largely fulfilled
their obligations in terms of SND, the only other aspect
mentioned up to now is the continued access to the provi-
sions under Article 6.2.

Agriculture prices

Between 1997 and 2001 the price for coffee fell by 66
per cent, rice by 43 per cent, cotton by 39 per cent, cocoa
by 30 per cent, sugar by 24 per cent, and wheat by 20 per
cent.15 The fall in farm prices on the world market in con-
junction with agricultural trade liberalisation threatens the
incomes of small farmers for several reasons. First,
cheaper imports threaten to substitute food that is pro-
duced by local farmers. Second, the domestic retail prices
for their produce are pushed downwards. Low prices do
not only effect small farmer incomes but they also have a
negative impact on future food production, since the nec-
essary incentives for the maintenance of production levels
are no longer available.. A fundamental reason for the
price collapse is the oversupply on the world market.
Kenya, Uganda and Tanzania issued a non-paper into the
WTO negotiations on 19 May 2003 on the commidity is-
sue. It needs to be given due attention.

Export competition

In the 'export competition' section the AoA deals with
'export subsidies'. Despite the fact that export subsidies
are recognised as being trade-distorting and are generally
not permitted in the WTO, the WTO Agreement on Subsi-
dies exempts the agricultural sector. Therefore, agricul-
tural export subsidies are permitted unless the WTO AoA
rules otherwise. 25 WTO member countries are currently
allowed to continue to provide export subsidies for those
agricultural products for which they have also entered into
reduction commitments for agricultural export subsidies;
other countries are not allowed to provide export subsi-
dies. Amongst the 25 members are a mere 8 developing
countries.

Issues at stake in export competition Currently the EU ac-
counts for about 90 per cent of export subsidies granted
by OECD countries.31 The EU is therefore the most signifi-
cant user of export subsidies. With the 'temporary' permis-
sion for their continued use contained in the AoA the WTO
allows for dumping rather than prohibiting. Export subsi-
dies allow trading companies to place products from the
developed countries on the developing country markets at
prices that are below the production cost in the country of
origin, to undercut prices for local agricultural products
and thus to destroy domestic markets for small farmers.
The existence of export subsidies is a scandal, in develop-
ment policy terms, and their abolition is long overdue.
They should expire within 3 years. The use of the food aid
instrument for the purposes of eliminating domestic sur-
plus production, as practiced by the US in particular, is no
less harmful for the markets in the South. It must be disci-
plined in such a way that its sole use for the purpose of
disaster relief can be ensured and that it is provided in the
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form of grants. The provision of government-
subsidised export credits is equally controversial.
These provisions have a market-distorting effect
when the terms for government or state-subsidised
export credits are more favourable than those avail-
able on the market, making the product effectively
cheaper for the importing country than a purchase
financed under normal market terms. The effect is
comparable to an export subsidy. The subsidy ele-
ment must be eliminated and there must be appro-
priate disciplines to avoid the misuse of export cred-
its.

Finally, in addition to food aid and subsidised export
credits, state trading enterprisesunder the 'export
competition' heading are also being discussed in the
ongoing agriculture negotiations. Although state trad-
ing enterprises are generally in a position to take
advantage of their monopoly and to circumvent WTO
commitments, their importance in terms of guaran-
teeing marketing structures and stable prices, espe-
cially in the developing countries, must be ade-
quately considered. However, the very existence of
state trading enterprises in the North is not necessar-
ily problematic. But it would be helpful to have more
transparency so as to identify and tackle possible
misuse.

Subsidizing Agriculture Production

In WTO terminology, subsidies in general are identi-
fied by 'boxes' which are given the colours of traffic
lights: green (permitted), amber (slow down—i.e. be
reduced), red (forbidden). In agriculture, things are
more complicated. The AoA has no red box but there
is a blue box for subsidies that are tied to pro-
grammes that limit production. The green box subsi-
dies must not distort trade, or at most cause minimal
distortion. They have to be government-funded and
must not involve price support.

The discussions on the use of the blue box and the
green box on the part of the developed countries and
the resulting dumping and trade-distortion are politi-
cally much more controversial. The key element in
the domestic support discussions is the blue box. At
present it appears that the blue box will be pre-
served, opinions vary however, especially with regard
to reductions in blue box payments starting from the
established ceiling.

There are also discussions on further criteria to help
distinguish the blue box from the amber box and to
invalidate the argument on 'box-shifting'. It would be
more useful, however, if the amber and blue boxes
were combined under the category of 'trade distorting
support' with the green box being maintained under
the category of 'nontrade-distorting support' as was
proposed by the developing countries. Moreover, the
de minimis provision for developed countries should
be abolished. The addition of measures to the green

box to include subsidies paid with a view to meeting ani-
mal welfare requirements, as called for by the EU, is cur-
rently getting little attention. These discussions may be
revoked in the post-framework phase.

Concluding observations

Agriculture is a question of livelihoods (North and South),
of food security, and also of rural cultures, landscape
management, the colourful diversity of regional foods
and the sustainability of production. The outcome of the
WTO Agriculture Negotiations will have a major impact on

the future direction of developments in these areas.

In the agricultural arena the “Development Round” must
mean more than the mere establishment of SP and SSM.
The Agreement on Agriculture must ensure that develop-
ing countries will generally be given the opportunity to
protect their small farmers for reasons of food security.
This requires additional safeguard measures such as
quantitative restrictions, retrospective tariff increases
etc. Also the scope for the financing of food security and
rural development programmes should be enhanced in
the AoA.

Tariff reductions do not only threaten food security in
developing countries and the livelihood of small farmers
but they also limit governments’ ability to act as these
loose the very important revenue from tariffs from their
national budgets. Necessary investments into education,
health, infrastructure, advisory services etc. are increas-
ingly threatened by cut-backs. Furthermore, the already
visible increase in net food imports will lead to balance of
payments problems which harbour a further risk of in-
debtedness.

Marita Wiggerthale is working as a consultant in the field
of agriculture trade and food security. For further infor-
mation see her homepage www.marita-wiggerthale.de.

Cf. De Haen, Hartwig (2002): Issues in World Commodity
Markets, in: FAO (2002): Consultation on agricultural
commodity price problems. Rome 25.-26.3.2002.
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Abstract

In September 2000, the member states of the United Na-
tions unanimously adopted the Millennium Declaration.
The Millennium Development Goals (MDGs) are recog-
nized as part of the ways through the Millennium Declara-
tion can be implemented. The first goal among the MDGs
is to eradicate poverty and hunger and aims at halving the
proportion of the people who suffer from hunger within the
period of 1990-2015. Agricultural biotechnology could
potentially play a vital role in eradicating hunger by in-
creasing agricultural productivity, improving nutrition, in-
creasing farm yields, facilitating conservation farming by
providing soil management tools and the preservation of
ecosystems. Biotechnology in this paper is perceived to
include a wide range of diverse techniques such as gene
modification and gene transfer, use of molecular markers
and the use of in vitro vegetative propagation in plants.

Most research tools and processes used in agricultural
biotechnology tend to be proprietary and held as intellec-
tual property (IP) by big corporations, such as Monsanto
and Aventis among others, usually based in developed
countries, who seek this protection a result of their mas-
sive investments in biotechnology R&D. Developing coun-
tries, notably those in Sub-Saharan Africa (SSA), rely on
public research institutions and nonprofit organizations for
biotechnological innovations in crops essential for food
security. Due to the proprietary nature of biotechnology
tools, research institutions in developing countries may
increasingly find it difficult to access this rapidly evolving
technology. As a result, it remains a challenge for SSA
countries to find ways and means through which biotech-
nology innovations can be accessed and transferred to
farmers. This paper is particularly concerned with analyz-
ing the role of intellectual property rights (IPRs) in facilitat-
ing or hindering access to biotechnology tools in SSA coun-
tries.

Introduction

IPRs have gained prominence in the post industrial age,
where the manufacture and manipulation of goods has
given way to the production of knowledge and the applica-
tion of this knowledge in the production of goods and ser-
vices (innovation). In the knowledge economy IPRs have
assumed various roles. At their inception, IPRs were cre-
ated with the purpose of acting as incentives for innova-
tive behavior and at the same time help diffuse knowledge
an assertion that remains debatable (Gold et. al 2004;
David, P. 1993). Increasingly intellectual property protec-
tion is also sought by firms as a source of competitive
edge in the marketplace (Mansfield, 1990), as a mecha-

nism for market protection (Davis, 2004) and as a bar-
gaining currency by firms to prevent being locked-out
from using technology that is owned and held by com-
petitors (Kingston, 2001).

IPRs are also used as a tool for ensuring equitable and
fair utilization of genetic resources and also as a tool for
the promotion of the conservation of biological diversity
and the sustainable use of their components. The impe-
tus towards an increased need for IP protection particu-
larly in agriculture has been driven by 3 main synergistic
forces, namely:

® The globalization of agriculture

® The changing nature of “innovation” which has
seen an increase in the level of investment in R&D
and in capacity building for optimal exploitation of
biotechnology and the developments in the tech-
nology which have increased the potential value of
genetic resources and the ability to extract those
values.

The effects on international frameworks such as the
Agreement on Trade Related Aspects of Intellectual Prop-
erty (TRIPS) and the Convention on Biological Diversity
(CBD) which become imperatives for national implemen-
tation.

Intellectual property (IP) is intricately related to trade,
competition, industrial growth and economic develop-
ment. The creation of the World Trade Organization
(WTO) in 1995 and the consequent adoption of the
Agreement on Trade Related Aspects of Intellectual Prop-
erty Rights (TRIPS) have generated new challenges for
Sub-Saharan African (SSA) countries, particularly as far
as IP is concerned. Developing countries are now faced
with the task of formulating policies and laws relating to
IPR, which includes considerations of pertinent issues
such as the patentability of living organisms/material.

The TRIPS agreement is the most over-arching interna-
tional instrument on the regulation and protection of all
types of intellectual property. The agreement sets mini-
mum standards which all countries signatory to the WTO
must comply. This therefore means that SSA countries
are faced with the obligation of complying with the agree-
ment and formulating their laws and policies in line with
the provisions of the Agreement. Developing countries
may however benefit from the transition period before
TRIPS comes into full effect. For example, with the ex-
ception of the national treatment requirement and the
most favored nation (MFN) requirement, all TRIPS disci-
plines come into effect in January 2006 and the require-
ment for patent protection for pharmaceutical and agri-
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cultural chemical products will come into effect in
January 2016.

The IP debate has assumed an increasingly signifi-
cant role in the global arena. This has been occa-
sioned by the emergence of new technologies that
are referred to as cross-cutting technologies such as
the information and communication technologies
(ICT) and biotechnology. The introduction and use of
these technologies has revolutionized the application
of knowledge, which in most cases is proprietary in
fields affecting basic human needs such as health
and agriculture. It has been argued that property
rights extended to these technologies will increase
the costs of accessing these technologies and conse-
quently increase the technological divide between
developed and developing countries.

Conceptualizing Intellectual Property Rights for Agri-
cultural Biotechnology

Generally, IPRs are established to perform two func-
tions namely to create incentives for innovative be-
havior and to help diffuse knowledge. It is presup-
posed that the monopoly power created by competi-
tion, which in turn improves the appropriability of
knowledge through IPRs is what acts as incentive to
invent and innovate. The trade off between the incen-
tive to innovate and monopoly power lies in the non-
rival nature of knowledge (Romer, 1990) as an eco-
nomic asset and the cheap transmission costs of
information (Arrow, 1962).

Article 7 of the TRIPS Agreement states that the ob-
jective of IPR is to,

“...contribute to the promotion of technologi-
cal and to the transfer and dissemination of
technological knowledge in a manner condu-
cive to social and economic welfare, and a
balance of rights and obligations.”

IPRs make it possible for innovative firms to appropri-
ate the benefits of their innovative activity and are
thus commonly viewed as stimuli for invention and
innovation. However they are not the only appropria-
tion method available to firms, other methods such
as lead-time advantages and technological complex-
ity can be used. It therefore becomes a policy ques-
tion to ensure that an innovation system adopts an
optimal IPR regime. An optimal IPR regime would be
one that achieves both goals of encouraging innova-
tive activity and at the same facilitate knowledge dif-
fusion without breeding an unhealthy monopoly that
interferes with the diffusion of new knowledge and
innovations.

With respect to agriculture there exist two main IPR
mechanisms, namely patents and plant variety pro-
tection through plant breeders’ rights (PBRs). Both
patents and PBRs provide the owners with certain
exclusive rights as discussed herein.

A patent is generally considered the most powerful tool in
the IP system, providing patent holders a monopoly of
limited duration (usually 20 years) and excludes all oth-
ers from making, using, selling, or offering to sell the in-
vention in the country that granted the patent right, or
importing into its market. To be patentable, the subject
matter must satisfy the criteria of novelty, must consti-
tute a non-obvious improvement to previous inventions,
and must have an industrial application. In exchange for
their exclusive market rights, patent holders are required
to fully disclose their inventions in a manner sufficiently
clear and complete for the invention to be reproduced by
another person skilled in the art. Patent laws may pro-
vide a research exemption clause which allows others to
study the protected subject matter without reproducing it
for profit.

The international legal framework governing the protec-
tion of plant breeders’ rights (plant variety protection) is
the International Union for the Protection of New Variety
of Plants (UPOV) Convention. PBRs are a form of intellec-
tual property protection granted by governments to plant
breeders to exclude others from producing or commer-
cializing material of a specific plant variety for a specified
period (normally 20 years.) While countries differ in how
they implement PBRs, the law usually grants protection
to varieties that are novel, distinct, uniform and stable.
The holder of a plant breeder’s right has a legal monop-
oly over commercialization of that variety over a pre-
scribed length of time. Under UPOV (1991), the use of
material of a protected variety for creating new varieties,
and the commercial exploitation of these new varieties is
to an extent free. This is under the breeders’ exemption
clause, which is the core principle of the PBR system.
However, under UPQV (1991) this is not automatic as it
must be provided for explicitly in national legislation and
must be qualified. Of the two IP institutions, patents pro-
vide stronger exclusive rights.

As the biotechnological revolution unfolds, copyrights are
becoming important in agriculture biotechnology be-
cause of the databases that hold information about plant
genes can often be copyrighted, provided they contain a
creative element. Trademarks are used for the protection
of brand names such as Monsanto’s Roundup Ready™
technology, or Aventis’s Liberty® and LibertyLink® tech-
nologies. Trademarks though only protect the names and
symbols denoting products or technologies, not the tech-
nologies themselves. Other forms of “indirect” legal pro-
tection may be through contractual provisions used to
extend or establish IPRs to 3rd parties. These include
material transfer agreements between technology devel-
opers and 31 parties, bag label contracts between the
manufacturer and the buyer of seed, technology use
agreements and licenses. Another channel through
which innovators impose technical limits on farmers is by
using genetic restriction technologies (terminator tech-
nologies), which confer sterility on replanted seeds. It is
noteworthy to mention that terminator technology is not
an IPR mechanism as such but is in effect a technical
circumvention of the IPR system in that it dos away with
the rights and ability of states to regulate it. The section




ATDF JOURNAL Volume 2, Issue 1

Page 31

below discusses in detail the effects of these types of IPR
on agricultural development in SSA countries.

The Patent and Agricultural Biotechnology Debate

Over the past few decades IP protection has gained promi-
nence since they are viewed as tools through which coun-
tries can attain industrial and technological development.
There has also been a shift in the locus of research activi-
ties globally from lone inventors to organized in-house
R&D facilities (Freeman, 1982). The shift to organized in
house R&D has led to a change in the nature and costs of
innovations in firms and consequently has brought into
focus the reasons as to why IPRs are sought by innovative
firms.

IPRs have now become a means through which biotech-
nology firms can safeguard returns on R&D investments.
There exists paucity of literature on the effects of IPR and
their relationship to welfare and development. Indeed it
has been argued that the knowledge of the scope, stan-
dards and effectiveness of IPR in developing countries is
seriously inadequate (Gold et al. 2004; Fink & Maskus,
2005) and that patent protection may not necessarily
work in the same way it does in developed countries
(assuming that IPRs still function as incentive to invent
and innovate). This is because developing countries might
not afford the cost of absorbing this knowledge e.g. invest-
ing in developing the necessary human capital (UNCTAD-
ICTSD, 2003). In addition, developing countries experience
IPRs as a development cost and barrier to global markets
(Correa, 2000) because patents are increasingly used as a
means for consolidating restrictive trade monopolies, a
restrictive function, which extends far beyond the exploita-
tion of the patented inventions (Drahos with Braithwaite,
2002).

It is within this backdrop that SSA countries should con-
ceptualize the role of IP and particularly patents in bio-
technology innovations and understand that patent protec-
tion does not necessarily serve the role of encouraging
inventive and innovative behavior in developing countries.
It is argued that patent protection of biotechnological inno-
vations may have the adverse effect on SSA countries of
hindering biotechnological research, affecting agricultural
trade and disenfranchising poor small scale farmers who
depend on agriculture as a source of livelihood by restrict-

ing easy and cheap access to biotechnology products.

Following the landmark case of Diamond v. Chakrabarty in
1980 where it was held that the patent on genetically en-
gineered bacteria capable of cleaning oil spills was valid,
patenting for biological inventions, particularly those for
genetically engineered plants and animals as well as for
individual genes with specific utilities, has increased. Most
enabling technologies (research tools) used in the produc-
tion of agricultural biotechnology end-products such as
promoter gene techniques and marker gene techniques
are under patent protection. As such it has been argued
that intellectual property protection affects the free use of
biotechnology research tools. However the golden rice
case is exemplary in showing that most times research

may not necessarily be hindered as much as develop-
ment and commercialization of products. The develop-
ment of this rice variety was slowed down by a complex
tangle of close to 70 patents owned by some 32 compa-
nies. Because of the complexity of license agreements
the inventors ceded their rights to Greenovation, a bio-
technology university spin-off company, which struck a
deal with AstraZeneca. AstraZeneca waived technologi-
cal fees to enable the development of the rice for hu-
manitarian purposes. Monsanto followed suit in waiving
its technological fees. The deal gives AstraZeneca “...full
commercial rights to the invention worldwide and “non-
commercial” rights to the inventors for license free use
by national and international research institutions and
resource poor farmers in developing countries.”

There is an emerging consensus that innovations are
characterized by a cumulative nature. This means there-
fore that while some innovations are radical, others are
incremental. Incremental innovations build upon previ-
ous innovations, thus in the case of agricultural biotech-
nology this means that most modern methods used to
develop new crop varieties depend on a wide range of
component innovations, the rights of which might be
held by many competing parties (IP owners or others
such as licensees). The number of separate rights
needed to produce a new innovation will only escalate as
biotechnology patents become more prevalent. It be-
comes even more complicated if the ownership of these
rights is diffuse and uncertain, it can be difficult or im-
possible for potential users to successfully negotiate
with all the relevant parties (Heller & Eisenberg, 1998).

Patent protection affects agricultural trade if crop breed-
ers produce crop varieties that cannot then be legally
exported to countries where the tools and processes
used in developing the crop varieties fall under IP protec-
tion (Pardey et al. 2000). This essentially locks out devel-
oping countries from accessing global markets and thus
seriously impacting their agricultural industries. This is of
particular concern to those countries whose economies
are heavily dependent on agriculture and horticultural
produce.

UPOV, Plant Breeders’ Rights and Appropriate Frame-
works for Protecting Agricultural Innovations

The UPOV Convention came into effect in 1961 but has since
undergone various amendments in 1971, 1978 and 1991,
which amendments have progressively strengthened the pro-
tection afforded to plant breeders. Under the TRIPS Agreement
the adoption of UPOV by WTO member countries is not compul-
sory. TRIPS only requires members to protect new plant varie-
ties by either of 3 means: patents, an effective sui generis sys-
tem or a combination thereof. A sui generis system means “of
its own kind.” Therefore countries can design and implement
plant variety protection laws by themselves according to their
national interests and local realities, which in practical terms
means protecting both the breeders’ and farmers’ rights. How-
ever the word effective is ambiguous. Developed countries
tend to refer to UPOV as the only effective sui generis model for
PVP.
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There are some developmental problems embedded within
the provisions of UPOV that need to be discussed in the
view of developing country goals. UPOV convention restricts
the very form of livelihoods of farmers in developing coun-
tries by restricting the saving, exchanging, reusing and
reselling seeds. UPOV revisions have progressively
strengthened the protection afforded to plant breeders. For
example under the 1978 UPOV provisions under the farm-
ers privilege clause farmers were not allowed to sell seeds
obtained from protected varieties however, there was no
bar on them to store these seeds for cultivation, replant
them and develop new plants from them.

This provision changed under UPOV 1991. The 1991 Con-
vention provides the highest possible level of protection to
breeders severely diluting farmers’ privileges and restrict-
ing the farmers’ right to save, reuse and exchange and sell
seeds. Under Article 15.2 of the 1991 UPOV Convention
farmers are only allowed to reuse protected material only if
the “legitimate interests of the breeders are taken care of”.
This limits the ambit within which farmers can operate and
requires as of necessity that farmers pay royalties to breed-
ers before they can use the protected material. Under
UPOV 1991 farmers are permitted the use of the protected
varieties only with respect to acts done, privately and for
non-commercial purposes; for experimental purposes and
for the purposes of breeding varieties other than those
which are “essentially derived varieties”. Vide Article 15.2
of UPOV 1991 this includes saving of seeds and the re-use
of seeds by farmers on their own holdings. This exemption
is only optional under UPOV 1991 and must be specifically
be provided for in the national legislation, unlike under
UPQOV 1978 where it was mandatory.

Developing countries do not have big seed companies
therefore the application of UPOV provisions do not work in
a beneficial way as they would work in a developed country.
In developing countries almost all of agricultural research
and plant breeding activities are financed by taxpayer’s
money. Public institutions play a big role and as such the
knowledge produced here has public good characteristics.
Logically then laws in developing countries should be tai-
lored towards protecting farmers more than breeders.

In developing countries farmers play a significant role as
breeders of new varieties of plants. They often are the cus-
todians of tacit knowledge on how to breed successful
varieties by crossing and selection from their fields. These
varieties are then in most cases taken up by agricultural
research stations as breeding materials for producing other
varieties. Such farmers/breeders would not be able to par-
ticipate in an expensive system like UPOV. The UPQOV sys-
tem works well in rich economies where farmers do not

also play the role of breeding plant varieties. In developed coun-
tries this is mainly done by big multinational companies. Develop-
ing countries therefore need to develop appropriate frameworks
under the sui generis provision for adequately protecting both
farmers’ and breeders’ rights and as such should invest in train-
ing lawyers who can develop effective sui generis systems. For
example the Namibian government has introduced a sui generis
legislation.

The Namibian legislation was based on the Organization for Afri-
can Unity (OAU now AU) African Model Law for the Protection of
the Rights and Local Communities, Farmers and Breeders, and
for the Regulation of Access to Biological Resources. The Access
to Biological Resources and Associated Traditional Knowledge
(ABTRACK) Act provides for the grant of farmers’ rights and plant
breeders’ rights while recognizing the rights of the local communi-
ties over their biological resources and associated knowledge,
innovations and practices.

Proposal for Way Forward

Developing countries have traditionally relied on public
sector institutions and their collaboration with the interna-
tional agricultural research system, notably the Consulta-
tive Group on International Agricultural Research (CGIAR),
to provide inputs necessary for agricultural growth. As
such, agricultural innovation is viewed as a public good.
With the enforcing of stronger IPRs as promulgated by the
TRIPS Agreement, SSA countries need to identify other pol-
icy mechanisms through which learning and national capa-
bilities to engage in advanced agricultural research can be
achieved. This paper proposes that following ways in which
SSA countries can work to overcome the challenges con-
fronting them as a result of strengthened IPRs,

® Through the creation of agricultural innovation systems.

® Through the formation of effective partnerships between
the public and private sectors in agricultural research

® Developing negotiation strategies for exemption for the
poor and grant of access.

® Increased investment in R&D and in developing scien-
tific skills

1. The Creation of Agricultural Innovation Systems

The innovation system concept enables us to understand
the evolutionary and systemic way through which learning
and innovation can take place through the creation of ca-

Provisions UPOV 1978 UPOV 1991 Patents under TRIPS
Subject matter Plant varieties of nationally defined | Plant varieties of all genera and spe- | Inventions
species cies
Requirements Distinctions Novelty Novelty
Uniformity Distinctness Non-obviousness
Stability Uniformity Utility
Stability
Length Minimum 15 years Minimum 20 years Up to 20 years.
Scope Commercial use of reproductive mate- | Commercial use of all the material of | Commercial use of the pro-
rial of the variety the variety tected subject matter
Breeders’ exemption Yes Not for essentially derived varieties No
Farmers’ Privilege Yes Have to be articulated by national PVP | No

laws
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pacities and capabilities of actors in an innovation system.
This approach provides a much broader way than that pro-
vided by a focus on IPRs since it helps us identify the types
of actors in biotechnology research and the types of inter-
actions (by nature and intensity) needed for knowledge
transfer between producers and users. This concept also
enables us identify and design the institutions and policies
which create and shape the patterns of interactions and
linkages required for innovation.

An agricultural policy that embraces the innovation sys-
tems framework (Freeman, 1987; Lundvall 1992; Lundvall
et. al. 2002, Hall et. al. 2004) moves beyond the tradi-
tional view of agricultural systems and brings to the fore
the realization that innovation is becoming central to the
ability of farmers, agro-enterprises and countries to cope,
exploit and compete in rapid evolving technical and eco-
nomic conditions. In the agricultural sector there has been
a long tradition of development assistance investments in
public research systems. Yet there is growing recognition
that while public agricultural research is necessary, on its
own it is not sufficient to create a dynamic innovation ca-
pacity. Fresh direction, however, is coming from recent
insights that recognize that the innovation process in-
volves not only research but also a wide range of other
activities, actors and relationships associated with the
creation and transmission of knowledge and its productive
use (Mytelka, 2000).

As a framework for applying these insights the concept of
an innovation system is emerging as a potentially valuable
tool to help rethink the role of IPRs in agricultural biotech-
nology and at the same time the role of biotechnology in
agricultural systems. The reason for rethinking the role of
biotechnology in agricultural systems follows from the ar-
gument that biotechnology in itself is not necessarily the
panacea to the challenge of eradicating hunger and pov-
erty in SSA. Strengthening or optimizing existing practices
or technologies could in some cases achieve the desired
results.

2. Formation of effective partnerships between the public
and private sectors

Sub-Saharan African countries need to put in place institu-
tional arrangements that facilitate effective partnerships
between the public and private sectors in agricultural re-
search. These types of partnerships can enable the shar-
ing of expertise through linking various knowledge stocks
in the different sectors, along with allowing knowledge
flows which necessitate product and process innovation in
agriculture. The CGIAR is a leading example in striving to
enforce partnerships with multinational firms and with
national research centres in developing countries.

Strategic partnerships may be formed with either competi-
tors or with complementing partners. It is proposed that in
the case of such partnerships IP management should be
dealt with both at the institutional level and then at the
partnership level (Krattiger, 2002). These dual levels of IP
management provide a channel through which IP owner-
ship is clearly negotiated by the partners and ensures that

all actors from different sectors (private and public)
reach their respective goals. Such IP management office
often also known as technology transfer office facilitates
the joint development of agricultural innovations through
R&D and capacity transfer by building on the compara-
tive advantage residing with the partners. This may be in
the form of collaborative research agreements, material
exchange agreements and license agreements.

3. Developing Negotiation Strategies for Exemption for
the Poor and Market Segments

Another approach through which SSA countries can cir-
cumvent the IP quagmire would be through working with
the holders of IP to allow for the exploitation of their in-
ventions in areas it does not pose a challenge to their
markets. A good example where such a strategy has
been applied is the transgenic sweet potato (Wambugu,
1996). This virus-resistant sweet potato was developed
by Monsanto, who came into agreement with the Kenya
Agricultural Research Institute (KARI) to allow unre-
stricted use by small scale farmers in Central Kenya.

4. Increased Investment in R&D and in Developing Sci-
entific Skills

SSA countries need to take proactive steps towards
strengthening national public R&D and scientific capac-
ity. Developing scientific capacity implies the human ca-
pacity to assess, regulate, absorb and modify the tech-
nology. Scientific capacity in developing countries is nec-
essary to enable them tap into the available knowledge
and consequently product development. This can be
done if facilitated through government policies. Govern-
ments can develop coherent national biotechnology poli-
cies, which specify various funding opportunities and at
the same provide incentives for R&D (mostly tax incen-
tives).

Endnotes

See Generally Penrose, E. T. (1951) “The Economics of the
International Patent System” The John Hopkins Press.

TRIPS Agreement constitutes Annex 2C to the Marrakech
Agreement establishing the World Trade Organization (The WTO
Agreement)

The CBD was adopted at the 1992 Rio Earth Summit as a
framework for promoting sustainable development. The Con-
vention establishes 3 main goals namely; the conservation of
biological diversity, sustainable use of its components and fair
and equitable sharing of the benefits from the use of genetic
resources.

National treatment under GATT Article 3 requires that members
of the WTO must not accord discriminatory treatment between
imports and like domestic products with the exception of the
imposition of tariffs.

The most-favored-nation-treatment (MFN) requires contracting
parties to accord the most favorable tariff and regulatory treat-
ment given to the product of any one contracting party at the
time of import or export to "like products" of all other contract-
ing parties, is one of the bedrock principles of the WTO. If a
country gives most-favored-nation treatment to one country
regarding a particular issue, it must handle all other countries
equally regarding the same issue.
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This presumption is based on the neo-Schumpeterian econom-
ics of innovation

According to Article 27.3(b) of the TRIPS Agreement, WTO
members can exclude plants and animals from patentability
but “...shall provide for the protection of plant varieties by ei-
ther patent or by an effective sui generis system or any combi-
nation thereof.” (the protection of plant varieties under UPOV is
an example of a sui-generis method) or through a combination
of both systems.

Other forms of intellectual property rights include trademarks,
trade secrets, utility models, designs, geographical indications ,
copyrights among others

447 U.S. 303 (1980): In this case it was decided that the crea-
tion of a bacterium that is not found anywhere in nature consti-
tutes a patentable “manufacture” or “composition of matter.”
Moreover it was argued that the bacterium’s ability to break
down crude oil makes it “very useful”.

Promoter genes control or modify the action of other genes
Marker genes when discovered in an organism facilitate the
identification of an associated trait that is otherwise not detect-
able

The brief facts about Golden Rice are as follows: It was in-
vented in 1999 by Dr. Ingo Potrykus and Dr. Peter Beyer. This
rice contains beta-carotene which is a precursor for vitamin A
produced by introducing 2 genes from daffodil and one gene
from bacterium into a japonica rice variety (Taipei 309).

UPOV 1991 defines an “essentially derived variety” as a variety
predominantly derived from another (initial) variety which re-
tains the expression of the essential characteristics from the
genotype or combination of genotypes of the initial variety.

REFERENCES

Andersen, B. (2004) “If Intellectual Property Rights is the
Answer, What is the Question? Revisiting of Patent Con-
troversies” Econ. Innov. New Tech., Vol. 13(5) July pp.
417-442Arrow, K. J. (1962) Economic Welfare and the
Allocation of Resources for Invention. In the Rate and
Direction of Inventive Activity: Economic and Social Fac-
tors. National Bureau of Economic Research pp. 609-
625

Correa, C. M. (2000) “Intellectual Property Rights, The
WTO and Developing Countries: The TRIPS Agreement
and Policy Options.” Zed Books Ltd.

David, P.A. (1993) “Intellectual Property Institutions and
the Panda’s Thumb: Patents, Copyrights, and Trade Se-
crets in Economic Theory and History.” In Wallerstein, M.
B., Mogee, M.E. & Schoen, R. A. (eds.) Global Dimen-
sions of Intellectual Property Rights in Science and
Technology. National Academy Press. pp. 19-61

Davis, L. (2004) “Intellectual Property Rights, Strategy
and Policy” Econ. Innov. New Techn., Vol. 13(5) July pp.
399-415

Drahos, P with Braithwaite, J. (2002) “Information Feu-
dalism: Who Owns the Knowledge Economy?” Earthscan
Publication Ltd. London

Finck, C. & Maskus, K. E. (eds.) (2005) Intellectual Prop-
erty and Development: Lessons from Recent Economic
Research. World Bank, New York.

Freeman, C. (1982) “The Economics of Industrial Innova-
tion” London: Pinter Publishers.

Gold, E. R., Adam, W., Castle, D., de Langavat, G. C.,
Cloutier, L.M., Daar, A.S., Smith P. J. & Berneir, L. (2004)
“The Unexamined Assumptions of Intellectual Property:
Adopting an Evaluative Approach to Patenting Biotech-
nological Innovation” Public Affairs Quarterly Vol. 18

(No. 4) October.

Grandstand, O. (1999) “The Economics and Manage-
ment of Intellectual Property. Towards Intellectual Capi-
talism.” Aldershot, Edward Elgar Publishing (1999)

Hall, A., Mytelka, L. & Oyeyinka, B (2005) “Agricultural
Innovation Systems: Concepts and Methodology for
Diagnostic Assessments”. World Bank Paper/
Forthcoming.

Heller, M. & R. Eisenberg (1998) “Can Patent Deter In-
novation? The Anticommons in Biomedical Research.”
Science 698 May

Kingston, W. (2001) “Innovation Needs Patent Reform”
Research Policy 30 pp. 403-423

Krattiger, A. F. (2002) Public-Private Partnerships for
Efficient Proprietary Biotech Management and Transfer,
and Increased Private Sector Investments. A Briefing
Paper with Six Proposals Commissioned by UNIDO. IP
Strategy Today No. 4-2002.

Lundvall, B.A (ed.) (1992) National Systems of Innova-
tion: Towards a Theory of Innovation and Interactive
Learning. London, Pinter

Lundvall, B. A., Johnson, B., Sloth, E. & Dalum, B.
(2002) “National Systems of Production, Innovation
and Competence Building.” Research Policy (31) pp.
213-231

Mansfield, E. (1990) Intellectual Property, Technology
and Economic Growth. In Rushing, FW. & C. Ganz
Brown (eds.) Intellectual Property Rights in Science and
Technology and Economic Performance: International
Comparisons. Westview Press Inc.

Mytelka, L. K. (2000) Local Systems of Innovation in a
Globalized World Economy. Industry and Innovation Vol.
17 No. 1 pp. 15-32

Pardey, P. G., B. D. Wright & C. Nottenburg (2000) “Are
Intellectual Property Rights Stifling Agricultural Biotech-
nology in Developing Countries?” Http://www.ifpri.org/
pubs/books/ar2000_essay02.htm

Romer, P. M. (1990) “Endogenous Technological
Change.” Journal of Political Economy 97 pp. 71-102
UNCTAD-ICSTD (2003) “Intellectual Property Rights:
Implications for Development”. Policy Discussion Paper
http://www.iprsonline.org/unctadictsd/
projectoutputs.htm#policy

Wambugu, F. (1996) Control of the African Sweet Potato
Virus Disease through Biotechnology and Technology
Transfer. In J. Komen, J.I. Cohen & O. Zenda (eds.) Turn-
ing Priorities into Feasible Programs: Proceedings of a
Policy Seminar on Agricultural Biotechnology for East
and Southern Africa; South Africa, 23-27 April, 1995.
The Hague: Intermediary Biotechnology Services/
Pretoria: Foundation for Research and Development. Pp.
75-81




ATDF JOURNAL Volume 2, Issue 1 Page 35

Tailoring products to meet consumer needs is the business of the food industry. Take watermelon as an example; pur-
chase of a large watermelon by a small family presents major challenges. It's too heavy, cannot be eaten at one sitting
and the remainder has to be stored in the fridge or trashed into the bin (more like trashing your money). Navigating
around seeds during breakfast is not really interesting and the thick tasteless white back is not edible either.

Syngenta, a major agribusiness company, has produced a variety of fruits and vegetables produced using conventional
breeding to develop designer products. It has produced a miniature seedless watermelon that is consistently sweet,
uniquely small, about the size of a cantaloupe, and has a very thin rind. Other crops, such as tomatoes, have also been
bred and selected based on outstanding shape, colour, taste and size. And consumers are spending slightly more to
buy these products.

It is reasonable to argue that, as new technologies come along, some
of the older technologies become more efficient and useful than be-
fore. African countries invested significant resources in breeding insti-
tutions and programs. The advance in fields such as genomics and
informatics open up new avenues to develop products that meet their
consumer needs. Tools such as genome maps and genetic markers
could be very useful in accelerating breeding programs.

Such efforts could also be useful in building up capacity to move up the
technological value chain and create familiarity with biotechnology de-
velopment and management. If Africa is concerned about protecting its
market and opening up new ones, it has to adopt new technologies to
provide domestic and international markets with the products they
need. Currently, Africa accounts for only 3% of the global agricultural
exports even if the continent is largely rural and depends on agricul-
ture.

Nitrogen supply is a key limiting ingredient in crop production in many African countries. Biological nitrogen fixation
(BNF) by microbes could be harnessed to improve soil fertility. Biofertilizers also include microorganisms that solubilize
phosphorous and make it available to plants. Nitrogen fixing microorganisms include Azospirillum, Azotobacter, Rhizo-
bium, Sesbania, Algae and Mycorrhizae while phosphorous solubilizing organisms include P. striata, and B.
megaterium and Aspergillus among others.

Biofertilisers have been used in Kenya, Tanzania, Zambia and Zimbabwe, among others. The technology needed to
produce biofertilizers is not complex. In some countries, the demand has often outstripped production of the pilot
plants and yields increased. Expansion of these pilot plants could help improve food productivity in Africa.

The use of biopesticides in the control of pests is well established in Africa. For example, sterile tsetse flies (the vector
of sleeping sickness) were used to control and eliminate the tsetse fly population on the Island of Zanzibar. Similarly,
the cassava mealybug, Phenacoccus manihoti, was effectively controlled using a wasp, Apoanagyrus lopezi, from Latin
America. Nematodes, bacteria, fungi and viruses may be used to control industrial, home and farm pests. The market
is driven by consumer, retail and government demands for reduction in use of chemical fertilizers and pesticides. The
limiting factors include lack of spectrum (few targets), slow killing rate, batch variations, high sensitivity (to soil types,
chemicals, temperature and moisture content) and low stability (short shelf-life and high storage needs).




