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Women and Agricultural
Technology —The Users’ Perspective

in International Agricultural Research

Center scientists and administrators met at Bellagio, Italy, in March to discuss how gender
issues relate to the mandates of the international centers. Common concerns included how
TARC research can address the needs of potential user groups and how the centers can uti-
lize household level potential for technology adoption.

ISNAR and the Rockefeller Foundation co-sponsored an inter-center semi-
nar on Women and Agricultural Technology at Bellagio, Italy, March 26-29.
The purpose of the meeting was to encourage senior policymakers in the
CGIAR system to: 1) determine the degree to which the centers’ research
programs consider the different categories of people who are potential
users of IARC technology, or whose livelihood is influenced by its adop-
tion; 2) recommend how centers can take into account household-level po-
tential for technology adoption—especially women’s roles in farm deci-
sion making and labor allocation; and 3) identify specific activities that
could be used to test the seminar’s recommendations.

The Rockefeller Foundation covered many of the associated costs of the
meeting, including the use of their Bellagio Conference Center.

The following interview with ISNAR’s Josette Murphy, a specialist in re-
search evaluation, describes the origin of the meeting and its outcome.

(please see next page)




Why did the center directors decide to hold a meeting on women and ag-
ricultural technology? -

The original recommendation for an inter-center seminar was proposed
at IRRI’s conference on Women in Rice Farming Systems almost two years
ago. More generally, the centers are now addressing a broader array of re-
search problems than they did during the early years of the CGIAR system,
including problems encountered under less than optimum agronomic con-
ditions. Research must address the needs of diverse groups of producers,
many of whom have a fairly small margin of flexibility for adopting new
technologies. The need to understand real farming conditions and the con-
straints under which diverse categories of producers, including women,
must operate is being increasingly recognized by the centers. This affects
the way that research problems are identified and the way that research de-
sign is carried out in both national and international organizations. The ob-
jectives of the meeting were to assess the centers’ experience to date in
serving diverse groups of producers—of which women are important sub-
sets—and to discuss future approaches to research and how we can best co-
operate with national research organizations.

Who uses the new agricultural technolegy developed by the centers?

The national research organizations. The participants emphasized that
these organizations are the primary clients of the TARCs. The CGIAR im-
pact study that’s currently under way will specify which producers actu-
ally adopt IARC technologies.

Should we consider women as a separate category of users and benefici-
aries of this technology?

No, women do not form a homegeneous group for development pur-
poses. The variable of gender is relevant to development activities because
in every society it influences the rights and obligations of individuals and
their access to production resources, but several ather variables need to be
considered when defining categories of people for development activities.
The social status of the household, its resources in terms of land, labor, cap-
ital, and education, and the diversity of its income-producing activities are
examples of the variables that influence the situation of a particular
woman in relation to technoloegical change. Furthermore, women play
multiple roles. For example, they participate in field work, control many
processing activities, and are responsible for household tasks. The situa-
tion is toa complex to be reduced to only a matter of gender, but gender-
related issues do have a significant influence on technology adoption.

What are the consequences for agricultural preductivity and family
welfare if women’s decision making is not adequately considered in the
generation and use of new agricultural technology?

There are three key points here, each of which was addressed at the semi-
nar. The first point is that women, in their roles as agricultural producers,
food processors, traders, and family nurturers, influence household be-
havior and decisions in a number of ways. Even if a particular decision re-
garding technology is overtly made by the husband, his decision is usually
influenced by factors other than agronomics. Cooking and processing qual-
ities are good examples, as are relative prices and marketing opportunities,
demands on family and hired labor, and consumption and cash needs. The
choice of technological approach is based on more than the production
process itself; it is based on the entire food and economic context of the
household, and women play an active part in that choice.

The second point is related to how the contribution of women to house-
hold welfare can be disrupted through the introduction of well-intended
technological change. Don’t forget that in many countries there is a clear di-
vision in rights and obligations among the members of a household.
Women usually have some personal source of income that they control and
which, as a rule, they use to provide supplementary food to their chil-

2 dren or to cover school costs. To deprive a woman of this income through a

misconceived development effort is
likely to deprive her children of
food or schooling. This occurs quite
often when the production of a cash
crop is encouraged by promoting
the use of improved technology
through extension, credit, and mar-
keting that is biased towards the
male head of the household.

Finally, in many societies,
women are a repository of informa-
tion on local flora as well as tradi-
tional farming, storage and process-
ing practices. Researchers lose
potentially useful insights when
they ignore women.

How do we define the needs of
women who do not have an oppor-
tunity to communicate their needs?

In many of the poorer countries
small farmers do not have effective
channels to communicate their
needs, whether they are male or fe-
male. It is the researchers and devel-
opment experts in national, and
sometimes international organiza-
tions, who assess these needs
through direct studies of the rural
situation or who deduce them from
the statements of administrators
and politicians. Data collection and
analysis for problem identification
and the definition of constraints is
often a necessary first step in re-
search. In the past, data collection
efforts have sometimes been mis-
leading because they focused on
men. To fully understand how deci-
sions are made and under which
priorities and constraints the
household operates, it is essential to
get information from the various
people involved, including women.
In some cultures this may require
hiring both female and male field
workers, but it does not necessarily
increase the overall size of the work
force required. The most important
step in ensuring that women’s
needs are properly defined is right
at the beginning, when a research
project is being designed. If re-
searchers are aware that women
influence technology adoption,
whether or not they actually partic-
ipate in production, then research
plans and appropriate data collec-
tion procedures can be designed. As
a consequence of the need for ap-
propriate information and the im-
portance of placing production de-
cisions in a broader social and eco-
nomic context, the social sciences
become an integral part of research.
National programs must continue to
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perform most of this location-specific research, including problem identi-
fication.

What efforts have the centers made to iniegrate women’s roles into re-
search objectives or to analyze women'’s needs successfully?

Each center was asked to write a paper describing past and current activ-
ities that take into account the diversity among producers and other bene-
ficiaries of technology and, more specifically, activities related to women.
The papers show that many activities are under way that focus on, or take
account of, the needs of women. These include agronomic studies and
analyses at the farm level and household, regional and national studies
that include economic and social issues. These activities are often initiated
when a center broadens the scope of its interests to include the storage and
processing characteristics of its target crops. The studies provide location-
specific data with immediate applications. More important, they contrib-
ute to the development of methodologies and procedures which other orga-
nizations can adopt—a principal role of international centers. Areas of
experience and expertise vary across centers, and clearly there are logical
divisions of labor with regard to both actual research and methodology
development.

What were the key issues discussed at the meeting?

I've already mentioned the importance of placing production in its
broader economic and social context and the need to use data that highlight
rather than blur the diversity among client categories. A key issue that we
discussed was the respective and complementary roles between interna-
tional and national organizations. The participants emphasized that IARC
clients are the national research organizations, and that the centers are in-
volved at the farm level primarily through their counterparts in national
programs. The need for strong national organizations was reaffirmed. In
matters related to women, a major role prescribed for the CGIAR centers is
to inform and sensitize national policymakers and researchers to the issue
and to demonstrate the production consequences of inappropriate poli-
cies, research, or extension decisions. The participants discussed the di-
versity in mandate and approaches among the centers and recognized the
support between the commodity centers and centers such as IFPRI and
ISNAR. The participants also discussed the benefits from an interdiscipli-
nary approach to problem identification and research implementation and
the need for more contacts and exchange between scientists working on
similar issues in the various centers.

Were recommendations made for future actions?

A statement of conclusions reached by the participants will be formally
presented at the June 1985 meeting of the Directors-General. The statement
affirms the relevance of women'’s issues to development and research, and
it highlights the diversity among women producers and other beneficiaries
of technology. It discusses the complementary nature of national and inter-
national research efforts, emphasizing the need for strong national re-
search organizations and for client-oriented research planning.

The statement includes some suggestions for research design, develop-
ment of research procedures, dissemination of findings, and training

WOMEN'’S WORK GROWING FOOD
IN AFRICA STORING FOOD
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CARING FOR ANIMALS
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is done by the women, FETCHING FUEL
and in some parts  CHILDCARE
they produce as much as COOKING
90 percent of the food. CLEANING
HOUSE BUILDING
HOUSE REPAIR
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Source: UN Economic Commission for Africa/The Hunger Project

within the IARCs, but it was left to
each center to decide exactly what it
needs to do under its mandate and
how it should go about doing it. Re-
porting and other administrative
requirements were not included to
avoid artificial isolation of the is-
sue. We should remember that a re-
search program does not have to in-
clude the word women in its title to
be appropriate to their needs. Re-
searchers should aim at integrating
gender-related issues into the main-
stream of development and re-
search strategies at all levels—de-
sign, implementation, testing and
evaluation—because it makes good
technical and economic sense.

Bellagio:
Issues for the CGIAR
Centers

The Bellagio conference signaled
the beginning of a system-wide dia-
logue on the subject of women and
agricultural development. While
the meeting dealt primarily with
the concept of “user perspectives”
rather than women per se, numer-
ous issues were raised that could
help the CGIAR centers to gear re-
search to the needs of female farm-
ers and consumers.

Why Women: One of the key is-
sues at Bellagio was whether devel-
opment agencies should designate
women as specific users of technol-
ogy. Although several of the partici-
pants pointed out that women
should not be considered as a target
group, the importance of wemen in
the agricultural sector was com-
monly acknowledged.

Estimates presented at the confer-
ence show that women grow much
of the food produced in developing
countries and that they are crucial
to the support of poorer house-
holds. In many instances they also
serve as farm managers who are re-




sponsible for the choice of crops
that are grown, the use of farm labor,
and the purchase of inputs.

Priorities: Consideration was
also given to the question of how in-
ternational centers can direct re-
search toward female constituen-
cies. Priority areas include the
assessment of women’s participa-
tion in agricultural field tasks, anal-
yses of how researchers can best
meet the needs of female farmers
and consumers, and studies aimed
at identifying sex-specific needs.
The last point, it was said, could be
carried out through network build-
ing, the inclusion of women staff
and trainees in on-farm research
programs and by evaluating gender-
related incentives for technology
adoption.

Negative Impact: The partici-
pants also examined the possibility
that improved technology can have
a negative impact on women, par-
ticularly in the area of employment.

While several examples were
cited, the discussion showed that
the issue is essentially one of bal-
ance. For example, two center rep-
resentatives noted that research had
shown that the use of chemical her-
bicides in their region could lead to
higher rates of female unemploy-
ment, and thus a decision was made
at their center not to study or pro-
mote herbicides. Subsequent re-
search, however, revealed that in
many instances farmers who failed
to use herbicides could not take ad-
vantage of improved technologies
that would ultimately lead to higher
productivity.

“The challenge,” one participant
stated, “lies in integrating technol-
ogy, work opportunities, and
extension services in a mutually
supportive way so that both men
and women can play productive
and mutually profitable roles in
agriculture.”

Programs: At present, many of
the centers are focusing on these is-
sues by collecting primary data.
IFPRI, for example, has conducted a
number of studies to assess govern-
ment policies that emphasize the
substitution of cash crops for food
crops. The thrust so far has been to
identify shifts in household budget-
ary control and the time available to
women for child care and nutrition.

Similar studies are being con-
ducted to guide center research pro-
grams in the development of new
4 technologies. CIAT reported that

While circumstances vary, women play a critical, though often unacknowledged role in agri-
culture.

In addition to their responsibilities as
homemakers, in many countries women
form the bulk of the farm labor force and
in some instances are credited with pro-
ducing 90 percent of all food crops.

Women also play a key role as purveyors
of food stuffs. Once a field has been har-
vested, they are often responsible for
transporting and marketing the crop.

International centers are now
acknowledging the role of
women in agriculture, and are
drawing upon their experience
to determine the thrust of future
research. One study highlighted
at Bellagio showed that many
women are experts on local
flora, seed production and pro-
curement, harvesting, storage
and processing.

Women are also playing direct
roles in center research and
policymaking. Many IARCs are
now addressing the gender fac-
tor by tapping the expertise of
women staff members and
trainees.

surveys have been used to identify
characteristics that might influence
women farmers and consumers to
adopt improved bean cultivars.
Along the same lines, an in-house
study at IRRI showed that some of
the institute’s agricultural machin-
ery is too heavy for women to oper-
ate and that efforts may be needed
to modify the equipment.

Gender-related topics are also re-
ceiving attention at center sympo-
sia and workshops. Recently, wom-
en’s issues have been featured at a
number of conferences, including a
special roundtable discussion held
at [ITA’s May workshop on banana
and plantain production. Other
IITA initiatives include attempts to
increase the number of women who
attend the institute’s training pro-
grams and an expansion of the
gender-related references available
in the IITA library.

Sensitization: While each of
these programs has a role to play in
addressing women’s issues, a num-
ber of participants pointed out that
international centers should also at-
tempt to influence institutional at-
titudes about women.

Dr. Swaminathan noted that a
starting point would be to sensitize
officials at key development and
funding agencies. Specific steps, he
said, might include formal consid-
eration of women’s issues at the
Centers’ Week, the development of
research priorities and strategies by
TAC, and the coverage of gender-
related topics in the terms of refer-
ence of the quinquennial reviews
panels. He also suggested that each
center develop an interdisciplinary
working group to analyze pertinent
issues and to help orient research
strategies and priorities.

He cautioned, however, that im-
pact would be limited unless simi-
lar attempts were made to address
the issue directly to national re-
search systems. “These mecha-
nisms of interaction between scien-
tists in national programs and their
counterparts in the IARCs,” he said,
“should be fully utilized in the
move for achieving a greater degree
of understanding on . the issues. . . .”

The proceedings of the Bellagio
meeting— Women and Agricul-
tural Technology: Relevance for
Research (Volume I) and Experi-
ences in International and Na-
tional Research (Volume II)—will
be available from ISNAR in July.




AWID Honors Swaminathan

Dr. M. S. Swaminathan, Director General of IRRI, received the Association
for Women in Development Award for “outstanding contributions to the
integration of women in development” at the Association’s April meeting
in Washington. In accepting the award for Dr. Swaminathan, Dr. C. Jean
Weidemann of the Midwest Research Institute quoted from Swaninathan’s
address to the Bellagio meeting, part of which is excerpted below.

“It is essential that IARCs avoid a laissez faire approach (to women’s is-
sues) and move positively and aggressively in the direction of assisting
women dependent upon agriculture for their well-being. This is particu-
larly important in the context of the increasing emphasis placed by IARCs
on attending to the problems of ecologically handicapped farming areas
and economically disadvantaged farm families. It is precisely in such situ-
ations that the value of women’s labor and income to household happiness
and survival is immense.

How can IARCs help in generating greater opportunities for flexible and
productive employment when most of them are not concerned with post-
harvest technology and the off-farm employment sector?

An effective way of responding to this challenge is to capitalize upon
IARG:s single most important asset, namely access to diverse scientific in-
stitutions and political systems. By the very nature of their functioning—
through networks, cooperative programs, monitoring tours, symposia and
conferences, and training activities—IARCs exert an influence on national
research systems which far exceeds their budget or scientific capability
and infrastructure. They have equal access to the knowledge and material
pool in developed countries. They can hence lead a positive movement of
helping women, particularly (those} belonging to small farmer and land-
less agricultural labor families, through the organization of workshops
which can help to compile a pertfolio of research and training tasks for
each major farming system and getting interested laboratories and scien-
tists, both in developed and developing countries, to adopt specific tasks.
In addition, they can set an example in invelving women scientists to a
greater extent in all aspects of technology development and dissemination.

While action on the above lines is feasible and should be taken, itis im-
portant to recognize that science is not a magic wand with which sex in-
equalities in workload and economic returns can be made to vanish. This
should be emphasized clearly as otherwise false hopes will be aroused
about the capacity of science and technology to remove deep-seated social
maladies.

In the ultimate analysis, it is only the concern, commitment and con-
certed action of national agricultural research systems and policymakers
that can lead to meaningful results in imparting a users’ perspective in re-
search priorities and strategies. The major role of IARCs should be to trig-
gera self-propelling and self-replicating pattern of involvement of NARS in
R&D efforts designed to give equal attention to the needs of men and
women farmers and agricultural labor. Prospects of external funding
should not be the main motivating factor for the participation of NARS in
networks or studies in this field. There are numerous examples to show
that involvement without conviction and commitment leads to the col-
lapse of bilateral or multilateral donor-aided programs when the external
input is withdrawn. Enduring benefits will result only when a proper
blend of political will, professional skill, and people’s participation is
achieved within each country.”

New TAC Member

Dr. Ibrahim Nahal has been ap-
pointed to TAC for a two-year pe-
riod ending December 1986. Dr.
Nahal, an expert in the fields of
ecology and forestry, is presently
the Rector of the University of
Aleppo, Syria. He previously
served as a Senior Regional Advisor
to the UN Environment Program
and as a Visiting Scientist at the
Institut Nationale Agronomique de
Paris.

ACIAR President
Named

Professor John Dillon has been ap-
pointed President of the Policy Ad-
visory Council of the Australian
Centre for International Agricul-
tural Research (ACIAR) and Chair-
man of the Centre’s Board of Man-
agement. He succeeds the late Sir
John Crawford.

Like Sir John, Professor Dillon
has a deep interest in the activities
of the CGIAR. He heads the ICRISAT
board, is a member of CIAT’s board
and is the Chair of the CGIAR’s
Board Chair Group for 1985. He has
also played a significant role in sev-
eral external reviews and in 1981
led a review of farming systems re-
search at the CGIAR centers.

New Publications

CIAT

Bibliography on Bean Research in
Africa. Supplement 1984. CIAT,
1984.

Cosecha y Beneficio de La Semilla
de Andropogon Gayanus. Duvan A.
Garcia and John E. Ferguson, Serie
Boletines Tecnicos, Programa de
Pastos Tropicales, No. 1, CIAT, 1984.
Andropagon Gayanus Kunth: Bi-
bliografia Analitica. Mariano Mejia
M., CIAT, 1984.
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AND FERTILITY cointRms. 20

There is a correlation between
how much schooling a woman receives
and the number of children she has:

'PHILIPPINES

*Botal fertility is the average number of
children born to each woman.
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Source: World Development Report 1984, The World Bank/The Hunger Project




Vivero Internacional de Rendi-
miento y Adaptacién de Frijél {Pha-
seolus vulgaris L.) IBYAN 1981, fri-
jol arbustivo. CIAT, 1984.

CIAT and ICARDA

Potential for Field Beans (Phaseo-
lus vulgaris L.] in West Asia and
North Africa, Proceedings of a Re-
gional Workshop in Aleppo, Syria,
21-22 May 1983. CIAT, 1985,

CIP

Monitoring Aphid Populations. K.
V. Raman, CIP Slide Training Series,
CIP, 1984.

A Small Effective Seed Multiplica-
tion Program: Tunisia. D. Horton
and A. Monares, CIE, 1985.
Household Gardens, Theoretical
Considerations on an Old Survival
Strategy. Vera K. Ninez, CIP, 1984.
Report of the XXII Planning Confer-
ence on Integrated Pest Manage-
ment. CIP, 1984.

Transmission of Potato Viruses by
Aphids. K. V. Raman, CIP, 1985.

IBPGR

Collection of Crop Germplasm, the
First 10 Years, 1974-84. Edited by T.
Lawrence, IBPGR, 1984.

Report of a Working Group Held at
the Research Centre for Agrobotany,
Tdpioészele, Hungary, 29-31 May
1984/Allium Working Group.
UNDP-IBPGR.

ICRISAT

Proceedings of the International
Symposium on Minimum Data Sets
for Agrotechnology Transfer, ICRI-
SAT Center, Patancheru, India,
21-26 March 1983. (Organized by
the International Benchmark Sites
Network for Agrotechnology Trans-
fer, University of Hawaii, Soil Man-
agement Support Services (SMSS),
U.S. Department of Agriculture,
U.S. Agency for International De-
velopment (USAID), International
Crops Research Institute for the
Semi-Arid Tropics (ICRISAT).
ICRISAT, 1984.

Facility for Growing Plants in Test
Tubes at ICRISAT. Information Bul-
letin No. 18, O. R Rupela, P J. Dart,
B. qurnsan, D. V. Singh, D. Subra-
maniam, and B. K. Sharma, ICRI-
SAT, 1984,

El Portaherramienta de Ruedas Ti-
rado por Animales. Boletin Infor-
mativo No. 8, ICRISAT. 1983.
Manuel d’Identification et de Lutte
Contre Le Striga. K. V. Ramaiah et al,

Bulletin d’Information No. 15, ICRI-
SAT, 1983, ’

Dryland Management Alternatives
and Research Needs for Alfisols in
the Semi-Arid Tropics: An Interpre-
tive Summary of the Consultants’
Workshop on the State of the Art
and Management Alternatives for
Optimizing the Productivity of SAT
Alfisols and Related Soils Held at
ICRISAT Center, India, 1983. S. A,
El-Swaily, T S. Walker, and S. M.
Virmani, ICRISAT, 1984.
Proceedings of the International
Symposium on Minimum Data Sets
for Agrotechnology Transfer, ICRI-
SAT Center, Patancheru, India, 21-
26 March 1983. ICRISAT, 1984.

The Determinants of Individual
Diets and Nutritional Status in Six
Villages of Southern India. J. €.
Ryan, P. D. Bidinger, N. Prahlad Rao,
and P. Pushpamma, Research Bulle-
tin No-7, ICRISAT, 1984.

A Review of Fertilizer Use Research
en Serghum in India. H. L. S. Tan-
don and T. S. Kanwar, Research Bul-
letin No. 8, ICRISAT, 1984.
Fertilizer Use in Semi-Arid Tropical
India. D. Jha and R. Sarin, Research
Bulletin No. 9, ICRISAT, 1984.

The Tropicultor: Operator’s Man-
ual. Field Operations, IGRISAT,
1985.

IFPRI

The Effects on Income Distribution
and Nutrition of Alternative Rice
Price Policies in Thailand. Prasarn
Trairatvorakul, Research Report No.
46, [FPRI, 1984.

Evolving Food Gaps in the Middle
East/North Africa: Prospects and
Policy Implications. Research Re-
port 47, IFPRI, 1984.

HTA

Alley Cropping: a Stable Alterna-
tive to Shifting Cultivation. B. T.
Kang, G. F. Wilson, and T. L. Law-
son, [ITA, 1984.

Current and Future Trends in Till-
age in the Humid and Subhumid
Tropics. E. H. Hartmans and C. H. H.
ter Kuile, Conference Paper 1, IITA,
1984.

Evolution and Change at IITA; The
Way Ahead. E. H. Hartmans, IITA,
1984.

Tropical Root Crops: Their Improve-
ment and Utilization. S. K. Hahn,
Conference Paper No. 2, [ITA, 1984.
La Culture en Couloirs: Un Substi-
tut d’Avenir a la Culture Itinerant.
B. T Kang, G. E Wilson, and T. L.
Lawson, IFTA, 1984.

LHTA a I’Aube de 1990: Un Plan a
Long Terme. IITA, 1984.

Institut International d’Agriculture
Tropicale Le Point de la Recherche
1983. IITA, 1984.

IRRI

Soil Sickness Caused by Continu-
ous Cropping eof Upland Rice,
Munghbean, and Other Crops. W.
Ventura, I. Watanabe, H- Komada,
M. Nishio, A. de la Cruz, and M.
Castillo, Research Paper Series No.
99, IRRI, 1984.

Terminology for Rice Growing Envi-
ronments. IRRI, 1984,

An Overview of Upland Rice Re-
search: Proceedings of the 1982
Bouake, Ivery Coast, Upland Rice
Workshop. IRRI, 1984.

Proceedings of the FAO/IRRI Work-
shop on Judicious and Efficient Use
of Insecticides on Rice. IRRI, 1984.
Cropping Systems in Asia;: On-Farm
Research and Management. IRRI,
1984.

Changes in Input Use and Grain
Yields in Lowland Rice Farms in
Three Philippine Provinces. W. P
Abilay, E V. Garcia, J. M. Alcantara,
and S. K. De Datta, Research Paper
Series No. 100, IRRI, 1984.

The Economics of Hybrid Rice Pro-
duction in China. He Guiting,
Amanda Te, Zhu Xigang, S. L. Tra-
vers, Lai Xiufang, and R. W, Herdt,
IRRI, 1984.

Rice Ratooning. J. S. Chauhan, B. S.
Vergara, and E S. S. Lopez, IRRI,
1985.

Biotechnolegy in International Ag-
ricultural Research; Proceedings of
the Inter-Center Seminar on Inter-
national Agricultural Research
Centers (IARCs) and Biotechnology,
23-27 April 1984. IRRI, 1985.
Statistical Procedures for Agricul-
tural Research. Kwanchai A. Gomez
and Arturo A. Gomez, 2nd ed., John
Wiley, New York, 1984.

Workshop on Copublication: Strat-
egies for Multilanguage Publication
in Agriculture (1983: IRRI). Multi-
language publication in agriculture:
workshop report and description of
participating agencies—jointly
sponsored by the International Rice
Research Institute and the Interna-
tional Development Centre. IRRI,
1984.

Problemes en Riziculture Guide
d’Identification. 2. ed. IRRI, 1985.
Problemas del Cultivo del Arroz en
Los Tropicos. Ed. rev. IRRI, 1984.




CIAT: Centro Internacional de Agricul-
tura Tropical.
Apartado Aereo 6713, Cali, Colombia
Telephone: 689343
Telex: 05769 CIAT CO
CIMMYT: Centro Internacional de
Mejoramiento de Maiz y Trigo.
P.O. Box 6-641, Londres 40, Mexico
06600, D. F. Mexico
Telephone: (905) 585-4355
Telex: 383-1772023 CIMTME
CIP: Centro Internacional de la Papa.
Apartado 5969, Lima, Peru
Telephone: 350266
Telex: 25672 PE
IBPGR: International Board for Plant
Genetic Resources.
Via delle Terme di Caracalla, Rome
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Bioengineering of Crops Could Help Feed the World

Crop Increases of 10-25 Percent Possible

Interviews are available with Ismail Serageldin, World Bank Vice President for Environmentally
and Socially Sustainable Development, and scientists on the World Bank panel on biotechnology.
Please call 703-820-2244 to schedule a time.

Bioengineered crops -- changing the nature of plants by adding or removing DNA -- could
improve food yields by up to 25 percent in the developing world and help feed the 3 billion
people to be born over the next 30 years, says a report by a top-flight scientific panel convened
by the World Bank and the Consultative Group on International Agricultural Research (CGIAR).

Genes can be inserted into the major food crops, including rice, corn, wheat, potatoes, cassava
and others to make them resistant to pests and diseases without the need for chemicals, or make
them resistant to drought, cold, heat and other hostile conditions. Genes can also be inserted to
increase the food content of crops -- increasing the amount of starch in potatoes and protein in
rice, for example, says Bioengineering of Crops, a report prepared for the World Bank and
CGIAR.

“The challenge of feeding an additional 3 billion human beings, 95 percent of them in the poor
developing countries, on the same amount of land and water currently available, requires a
dramatic transformation of rural economies and intensified agriculture,” says Ismail Serageldin,
Chairman of CGIAR and World Bank Vice President for Environmentally and Socially




Sustainable Development, who commissioned the panel that wrote the report. “ All possible tools

that can help promote sustainable agriculture for food security must be marshaled. and

biotechnology, safely deployed, could be a tremendous help in that fight."

By far the greatest proportion of current research in crop biotechnology is being conducted in
industrial countries on the crops of economic interest in those countries. In the European Union.

almost 2,000 biotechnology research projects are underway, at least 1.300 of them using plants.

About 40 percent of field trials being conducted in developing countries are for virus resistance.
Twenty-five percent of the trials are for crops modified for herbicide resistance, and another 25
percent are for insect resistance, with the balance for product quality. fungal resistance or

agronomic traits.

Agricultural bioengineering has been made possible by the swiftly increasing abilities of
sclentists to extract and manipulate DNA (deoxyribonucleic acid) which makes up the genes of
all living things. The transfer process involves cutting the desired gene out of a chromosome
(string of genes) of a particular plant, animal or bacteria, and putting that gene into a plant cell:
the genetically modified cell is then regenerated to produce a ‘transgenic’, or genetically

modified plant. The modified plant passes the new gene onto its progeny.

“Biotechnology raises many ethical, safety and patenting issues.” says Nobel Prize winner
Henry W. Kendall. chairman of the panel, as well as chair of the Union of Concerned Scientists.
" This conference is bringing the best scientific and intellectual talent to address the issues of
safety, and confront all perceived and real risks with a view of devising a sensible, scientifically

based strategy for the safe use of biotechnology.”

Top scientists in the field, international organizations and concerned citizen groups will discuss
the latest developments in bioengineering and to assess risks of the process, in a conference,
Biotechnology and Biosafety, to be held in Washington Oct. 9-10. Other scientists attending,
besides Kendall, will be Werner Arber of the International Council of Scientific Unions. Nobel
Prize winner in medicine and physiology; Christopher Somerville, of the Carnegie Institute of
Washington; Rita Colwell, President of the Biotechnology Institute, University of Maryland; and
Po Tien, Director of the Molecular Virology and Bioengineering Department, Chinese Academy

of Sciences.

The conference is sponsored by the World Bank, CGIAR, the U.S. National Academy of
Sciences, the American Association for the Advancement of Science, the Smithsonian

Institution, the International Council of Scientific Unions, the Third World Academy of
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Sciences. the Food and Agriculture Organization, the United Nations Educational. Scientific and
Cultural Organization, the United Nations Industrial Development Organization. the United

Nations Development Programme, the United Nations Environment Programme.

“It is striking that so many distinguished organizations have agreed to cosponsor this

conference,” says Prof. Kendall. *“The results of this conference should carry weight both by the

quality and eminence of the participants as well as the scope and breadth of the co-sponsors.”

CGIAR. a consortium of 16 international research centers. has traditionally functioned by
promoting free access to genetic materials and research results. CGIAR will be challenged in this
new era of patented proprietary research to find ways of intensifying its work for promoting.

through research, sustainable agriculture for food security in the developing countries.
Current and Potential Contributions of Bioengineered Crops

Bioengineered crops are being introduced into the United States and other industrialized
countries -- for example the Flavr Savr tomato is one of the first genetically engineered plants to
receive approval from the U.S. Food and Drug Administration. The fruit ripening characteristics

of this variety were modified to provide a longer shelf life.

Genetically engineered crops with improved pest and disease resistance, such as cotton, are also
close to the U.S. market. Rice varieties with enhanced virus tolerance should be available to

American farmers within a few years.

By the year 2000, annual farm sales of biotechnology-derived products are likely to total some
$10 billion, with 70 percent based on seeds and 30 percent on veterinary and other products.
Some $1 billion a year is spent on global research and development in agricultural

biotechnology.

Most of the bioengineering research carried out for developing countries to date has been to lay
the groundwork for future crop transformation, but improvements in crop yields could come

rapidly. The crops being researched include:

Rice: The Rockefeller Foundation’s support for rice biotechnology should begin to pay off in
two to five years in the form of new varieties available to some Asian farmers, the report says. In
China, rice varieties produced through another form of biotechnology are now being grown on

thousands of acres by farmers in rural areas near Shanghai.
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“It is likely that efforts to improve the rice yield in Asia through biotechnology will result in a

production increase of 10 to 25 percent over the next 10 years." the report says. "The increase

will come from improved hybrid rice systems in China; from rice varieties transformed with
genes for resistance to pests and diseases in other countries. which will increase average vields

by preventing crop damage. not by increasing yield potential.”

Corn (or Maize): Corn yields in developing countries may also be increased by biotechnology if
genes useful in tropical countries are discovered in the course of corn research underway in the
United States, the report says. Developing world scientists would be most interested in

improving the protein quality and oil content of corn.

Potatoes: Some success has been demonstrated in increasing the starch content of the potato
through genetic manipulation. which holds the hope of a significant increase in production

potential from the same amount of potato plants in a field of the same size.

Potatoes are basically water and starch, but the starch content, which carries most of the food
value, 1s less than 20 percent. versus more than 60 percent for corn. Scientists believe that if the
process can be perfected. it can also be applied to other root and tuber crops crucial to the

developing world, such as cassava, yams and sweet potatoes.

Pest and Disease Resistance: Prospects for incorporating pest and disease resistance into
developing country crops are more favorable than prospects for increasing yields. Insect and
disease problems are much simpler to address, and much of the effort in biotechnology is focused

on these problems.

Agricultural intensification, through improving the productivity and income of the millions of
small holder farmers in the developing world, is central to reducing poverty, protecting the
environment and increasing food security. Without intensification, the forests will be chopped
down, the hillsides will be colonized, the soils will be eroded and the waters will be dissipated.
How to intensify is the question. Biotechnology is only a small part of the answer, but a

potentially important part.

The U.S.-based company Monsanto has given Mexico without cost the genes that confer
resistance to important potato viruses, and trained Mexican scientists in plant transformation and
other skills needed to make use of the genes. The transformed potatoes are now being field-tested

1n Mexico.
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Monsanto has also worked with the U.S. Agency for International Development (USAID) and
the Kenya Agricultural Research Institute to develop and donate a similar virus control

technology to Kenya and Indonesia for virus control in the sweet potato.

"These cases, however, are fairly few," says Mr. Serageldin. "We have to seek more ways of

cooperation between researchers in industrialized countries and farmers in the developing

world."

Herbicide Resistance: Scientists are trying to make crops that are resistant to herbicides. which
kill weeds. Weeds are one of the main constraints to crop yield increases in developing countries.
If herbicide-resistant crops are developed and planted, environmentally-safe herbicides could be
used to kill weeds threatening the fields but would not harm the crops. A major value would be

much less use of environmentally-unsafe herbicides.

Drought Resistance: Drought is a major problem for nearly all crop plants in the developing
world. and the prospect of a “drought resistance gene” has excited many scientists. However,
plant scientists recognize that many traits, and therefore many genes, contribute to drought
tolerance or resistance: long, thick roots; thick, waxy leaves: the ability to produce viable pollen
when under drought stress; the ability to recover from a dry period. Some of these traits can
undoubtedly be controlled genetically, but little progress has been made thus far in identifying

the genes that control them.

Oils: Biotechnology has also been used to change the proportion of fatty acids in soybeans, and

to modify the composition of canola oil.
The Need for Bioengineering -- Increased Food Production

Currently, some 1 billion people around the world go hungry each day, half of them suffering

from severe malnutrition.

Population in the developing world is 4.6 billion and is expanding at 1.9 percent a year, a rate
that has been decreasing somewhat in the past decade. The least developed nations are growing
at 2.8 percent a year. If they continue to grow at this rate, their population will double in 24

years. Currently, about 87 million people are added to the world’s population each year.

In 1961 the amount of cultivated land supporting food production was 0.44 hectares per capita.
Today it is about 0.26 hectares per capita, and based on population projections, it will be in the

vicinity of 0.15 hectares per capita by 2050.
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The rate of expansion of arable land is now below 0.2 percent a year and continues to fall. The
bulk of the land best suited to rainfed agriculture is already under cultivation. and the land that is

being brought into cultivation generally has lower productivity.

Erosion has made a billion hectares. or nearly 2.5 billion acres, of soil unusable for agriculture in
recent decades. Asia has the highest percentage of eroded land, nearly 30 percent. but in all major
regions the percentage exceeds 12 percent. It is estimated that 17 percent of all land under

cultivation was degraded by human activity between 1945 and 1990.

"There are just two ways to increase food production -- put more land under cultivation. or
increase yields," says Mr. Serageldin. "Clearly, the only realistic alternative humanity now has is
to boost yields on available land. This will require many things other than biotechnology. but

biotechnology will be a crucial part of expanding agricultural productivity in the 21st century."

Risks of Bioengineering

The major risks and objections to bioengineering include:

Inadvertent Consequences: Some critics have said that plants could be changed in unforeseen
ways that would not be known until it was too late to reverse the process. Global research.
however, has already worked to protect people, as when a company wanted to use a desired gene
from the Brazil nut to put into the soybean, to increase the value of soybean protein for chicken
feed. However, research demonstrated that this gene was the same gene that triggers allergic
reactions to Brazil nuts in many people. Even though the company believed that the chickens
would not be allergic and that humans would not have been affected by the chicken products,
there was concern that the altered soybeans might accidentally get into the food chain. Because

of that fear, the company voluntarily dropped the project.

Ethics: Private companies in the United States and other countries can patent genes that they
manipulate in the test tube, but many non-government organizations, some international

organizations and some governments object, arguing that no forms of life should be “owned.”

“While patent protection is necessary to get the private sector involved in this research and
development, we must find ways to handle public goods and the needs of the poor around the

world,” says Mr. Serageldin. “New modes of partnership will have to be worked out.”

Herbicide tolerance: Some critics of bioengineering have raised the possibility that, for

example, herbicide-tolerant squash could cross with its wild relative in southern climates, a
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weed. and produce a herbicide resistant weed that could not be killed and would therefore grow

without any form of control.

Loss of biodiversity: Said to be a consequence of growing genetically uniform plants [developed
through genetic engineering]. This is also an issue raised with modern crop varieties developed

through conventional means.

Food Safety: Many people are concerned that if they eat fruits or vegetables that are resistant to
bacteria. it could kill all bacteria in their stomach. harming the digestive process. No scientific

evidence supports such fears.

Cutting choices for vegetarians: Some vegetarians have said they do not want to eat vegetables

that contain animal genes, because the food would not be a purely plant product.

“We must not dismiss the fears and concerns of people about the possible risks of the new
technologies,” says Mr. Serageldin. “But we must not allow diatribes to shackle progress either.
We need processes of consultation and scientific evidence to guide our actions. This conference

i1s one effort at generating a consensus approach to a difficult subject.”
Conclusions and Recommendations

The panel’s recommendations: very high priority must be assigned to the expansion of
agriculture and to increased production of food in the developing world. It is critically important
that increases in food production outpace population growth. Damaging agricultural practices
must be replaced with lower impact, sustainable activities so that global capacity to produce food

does not decline.

Because DNA technology is so powerful, it has the ability to make significant positive or
negative changes in agriculture. Bioengineered crops are not in principle more injurious to the

environment than traditionally bred crops. The panel recommends:

1. The World Bank should direct attention to the need for liaison with and support of the
developing world's agricultural science community. A specific and urgent need is the training of

developing world scientists in biotechnology methods so that each nation will have a cadre of

scientlsts to assist it in setting and implementing its own policies on biotechnology research and

biosafery.
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2. The World Bank should identify and support high-quality research programs whose aim is to
exploit the favorable potential of genetic engineering for improving the lot of the developing

world.

3. The World Bank should support the implementation of formal, national regulatory structures

in its client nations by seeing to it that these structures retain their vigor and effectiveness

through the years and by providing scientific and technical support to the client nations as

requested.

4. The World Bank should support, in each developing country, the deployment of an carly
warning system lo identify any troubles that may arise and to introduce improvements in

adapting new strains.

5. The World Bank should increase its support of research in biotechnology and related areas at
international agricultural research centers because these centers are currently in the best
position 1o ensure that high-quality, environmentally sustainable agricultural products and

processes are developed and transferred to developing countries.

6. The World Bank should continue to give high priority to all aspects of increasing productivity
in developing world agriculture while encouraging the necessary transition to sustainable

methods.
Besides DNA agriculture, the panel says that the developing world needs:

o Increasing priority on conventional plant breeding and farming practices;

o Ensuring that adequate energy and water become available and that procedures for their
efficient use are made known and adopted;

o Ensuring the introduction of modern means of controlling pests, including the use of integrated
pest management systems, safe chemicals and resistant crops.

0 Supporting the transition to sustainable activities and the reduction of waste and loss in all
elements of the agriculture enterprise;

o Ensuring that the changes in agriculture will provide the employment opportunities that will be

needed in the developing world.

“Because we do not want to proceed in this controversial area without the best scientific advice,
we were grateful to Prof. Kendall and his colleagues to have reviewed the evidence and given us

the advice they have,” says Mr. Serageldin. “Together with the results of this conference, their
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advice will inform the Bank’s work on supporting the development and safe use of

biotechnology in developing countries, for the benefit of the poor and the environment.™

The World Bank/CGIAR Panel and authors of the report:

Roger Beachy: Scripps Family Chair, Scripps Research Institute: co-director. International
Laboratory of Tropical Agricultural Biotechnologies. Received 1991 Commonwealth Award for

Science and Invention.

Thomas Eisner: Schurman Professor of Chemical Ecology and director, Cornell Institute for
Research in Chemical Ecology, Cornell University. Awarded 1994 National Medal of Science.

Fred Gould: Reynolds Professor of Entomology, North Carolina State University. Received

U.S. Award for Excellence in Integrated Pest Management.

Robert Herdt: Director, agricultural sciences, Rockefeller Foundation. Fellow, American

Association for the Advancement of Science.

Henry W. Kendall: J.S. Stratton Professor of Physics, Massachusetts Institute of Technology.
Chair, Union of Concerned Scientists. Awarded 1990 Nobel Prize in Physics.

Peter H. Raven: Director, Missouri Botanical Garden. Professor of botany, Washington
University. Home secretary, National Academy of Sciences. Many awards, including the Japan
International Prize for Biology, and jointly received the Sasakawa Prize, the Volvo Prize and the

Prize of the Institute de la Vie.

Jozef S. Schell: Director, Department of Genetic Principles of Plant Breeding, Max Planck

Institut fiir Ziichtungsforschung. Professor, plant molecular biology, Collége de France. Winner

of numerous awards, including the Wolf Prize, the Sir Hans Krebs medal, and the Australia

Prize.

M. S. Swaminathan: UNESCO Professor in Ecotechnology and chair, M.S. Swaminathan
Research Foundation, Madras, India. Fellow, Royal Society of London. Awarded numerous

awards, including the World Food Prize.
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