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Subsecretario de Agricultura, SAGARPA, (Mariano Ruiz-Funes Macedo suudl — :2 sl 3l

Mexico

Muy buenos dias a todos;

e Sr. Secretario De Desarrollo Rural del Gobierno del Estado de Jalisco, Sr. Alvaro
Garcia Chéavez;

e Representante personal del Director General de FAO, Sr. Modibo Traore;

e Honorables miembros del presidium;

e Sefioras y sefiores investigadores y conferencistas, funcionarios y amigos que nos
acomparfian, sean todos ustedes bienvenidos a México.

Es un honor para mi acompafarlos en la inauguracion de esta Conferencia Técnica
Internacional sobre Biotecnologias Agricolas en los Paises en Desarrollo, de gran
relevancia para el sector agroalimentario mundial, y de particular interés del Secretario
Francisco Mayorga, quien les envia un cordial saludo.

Agradezco a la FAO haber elegido a México como anfitrion de este evento, lo que es
particularmente significativo porque nuestro pais fue pionero en la Revolucion Verde, que
generd un cambio de paradigma en las practicas agricolas de numerosas zonas del mundo,
con el consecuente incremento de la produccion de alimentos. Nuestro recuerdoy
reconocimiento para el Dr. Norman Borlaug y al grupo de cientificos mexicanos que la
hicieron posible.

El reto para producir mas alimentos sigue presente; En congruencia con los objetivos de
aumentar la productividad agricola y la seguridad alimentaria, conservando los recursos
naturales y la biodiversidad del planeta, establecidos por FAO, resulta relevante esta
Conferencia, que debe ser un ejercicio técnico de analisis sobre las experiencias, situacion
actual y perspectivas del uso de la biotecnologia en el sector agroalimentario, a fin de
coadyuvar a la alimentacién de millones de personas en el mundo.

*kkkx

Los desafios no son menores. De acuerdo Naciones Unidas, la poblacion mundial alcanza 6
mil 800 millones de habitantes, mas de 2.5 veces que en 1950, y se estima que alcanzara 9
mil millones en 2045, lo que se traducird en una enorme demanda de alimentos.

Ese reto es aun mayor si se toman en cuenta los efectos negativos del cambio climatico en la
produccion agropecuaria, y el deterioro de los recursos naturales, como resultado de las
actividades humanas.

Por ello, las acciones deben orientarse a buscar la seguridad alimentaria mediante la
produccion de alimentos suficientes, inocuos, accesibles y de calidad, pero cuidando en todo
momento los recursos naturales y el medio ambiente. Se requiere aumentar la disponibilidad
de semillas, recuperar la fertilidad de los suelos, hacer un uso eficiente del agua y darle valor
agregado a la produccion primaria.
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Esta Conferencia es una oportunidad para analizar la problematica técnica y cientifica de la
produccion de alimentos desde diversos puntos de vista. La pregunta relevante es ;Como la
biotecnologia contribuira a atender la demanda alimenticia en un contexto caracterizado por
consumidores cada vez mas exigentes, mejor informados y mas preocupados, no sélo por el
contenido mismo de los alimentos, sino por cémo se produjeron y comercializaron?

La biotecnologia ha permitido el desarrollo de nuevas herramientas que, sumadas al
mejoramiento convencional de cultivos y animales, pueden aplicarse con diversos fines,
como el mejoramiento genético de variedades vegetales y poblaciones animales; el aumento
de rendimientos; la caracterizacion y conservacion de los recursos genéticos; y el diagnostico
y prevencion de enfermedades.

La gama de posibilidades que ofrece la biotecnologia también debe responder a los cambios
en los patrones de consumo, como los alimentos con propiedades nutraceuticas, con mas
vitaminas y minerales, y que resistan mejor el transporte y el almacenamiento. A la vez, debe
propiciar que las actividades productivas sean mas rentables, se produzcan en menores
superficies y con un uso mas racional del agua. Esa es la relevancia y el potencial del tema
que hoy nos ocupa.

*kkk

En México, uno de los principales objetivos del Plan Nacional de Desarrollo, es “abastecer
el mercado interno con alimentos de calidad, sanos y accesibles provenientes de nuestros
mares y campos”, mediante el desarrollo, adaptacion y adopcion de nuevas tecnologias.

Multiples de los desafios que enfrenta el sector agricola en México son fundamentalmente
técnicos, y deben ser abordados con esa orientacion. De ahi la importancia de emprender un
cambio que, por un lado, se base en la experiencia de nuestros agricultores en el manejo de
técnicas tradicionales y reconozca nuestra riqueza y diversidad bioldgica y, por otro, aplique
nuevas tecnologias, para incrementar la productividad.

Actualmente, México cuenta con capital humano e infraestructura para contribuir a los
avances de la biotecnologia y transformarla en un instrumento estratégico para su desarrollo.

En las dltimas tres décadas, en el pais se ha generado una red de investigacion en
biotecnologia, con mas de mil investigadores de alto nivel y cerca de cien instalaciones con
capacidades competitivas internacionalmente, en diferentes disciplinas.

Asimismo, para fortalecer la formacion de talentos, el pais cuenta con universidades e
institutos que ofrecen programas de postgrado en Biotecnologia y Ciencias Agricolas, que
han abierto sus puertas a estudiantes e investigadores de otros paises.

Por otra parte, el pais tiene un elevado potencial de crecimiento industrial, en particular en las
areas relacionadas con recursos bioldgicos. Existen empresas mexicanas que han
incursionado exitosamente en el desarrollo y fabricacion de productos a partir de
biotecnologias modernas. Ese es el caso de procesos para biofermentacion y produccion de
bioenergéticos alternativos; biofertilizantes; y la mejora de las caracteristicas agronémicas de
cultivos de alta importancia econdmica, principalmente las relacionadas con la resistencia al
estrés bidtico.
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De acuerdo con la estrategia establecida por el Presidente Felipe Calderdn, en el sector
agropecuario se trabaja en cuatro ambitos: uso eficiente de agua, manejo de enfermedades y
plagas, mantenimiento de la fertilidad del suelo y mejoramiento genético de variedades.

*kkk

Como en la década de los sesenta, la biotecnologia debe ser un instrumento para que los
paises en desarrollo, aprovechen su riqueza bioldgica e, insisto, con respeto al medio
ambiente, a la diversidad y a la salud, a fin de impulsar la productividad del sector
agropecuario, incrementar la oferta de alimentos y mejorar las condiciones de vida de
millones de personas en todo el mundo.

Parte importante del desarrollo de esos paises dependerda de su habilidad para adquirir,
adoptar, desarrollar y difundir innovaciones de productos y procesos basados en la
biotecnologia, cientificamente sustentada y adecuada al contexto de cada pais.

Esta Conferencia es una oportunidad para mirar hacia el futuro, conjuntar esfuerzos e
identificar lineas de accion, que sirvan de marco para la cooperacion internacional y el
financiamiento de desarrollos biotecnoldgicos.

Por ultimo, quiero hacer un reconocimiento a todos ustedes, investigadores destacados de
varias partes del mundo. Gracias a su labor y compromiso, hoy vemos en la biotecnologia
una herramienta para avanzar en el proposito de poner alimentos disponibles y accesibles
para los proximos afios, mejorar las condiciones de vida de casi mil millones de personas, que
padecen hambre y pobreza en muchas regiones del planeta.

Muchas gracias y les deseo el mayor de los éxitos.
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Director, Operational Policy and Technical Division, cRodney Cooke sl :4 <l 39,1
International Fund for Agricultural Development (IFAD), Italy.

Investing in agricultural research and agricultural biotechnologies
I. The scale of these challenges and why we need to invest

The climate change negotiations of 2009 looked to political will to secure a future worth
living for our children. A future in which there is food security for all. A future in which the
challenge of climate change is acknowledged, addressed and overcome. Critical to achieving
both of these goals is rural development.

The first MDG which was adopted by the world leaders of the UN in 2000 was an
undertaking to reduce the number of hungry people by half by 2015 from 850 million, at that
time, to around 400 million. A few years ago, little progress had been made and the food
price crisis of 2007-08 actually led this figure to rise to over 1 billion people. Serageldin
(2009)* referred to this “silent holocaust which causes some 40,000 hunger-related deaths
every day”.

In IFAD we believe the world community has learnt important lessons from the recent food
price crisis:

First: The world can ill afford to under-invest in agriculture. While the food crisis of
2007/2008 was exacerbated by short-term developments -- such as crop failures in major
cereal producing countries - it was fundamentally a reflection of the failure of world supply
to keep pace with growing demand, largely due to declining or stagnant agricultural
productivity in developing countries after two decades of under investment.

Second: In today’s interconnected world, food crises will undoubtedly have an immediate
and massive impact on the poor in developing countries. Recent estimates indicate that more
than 100 million people joined the ranks of the hungry as a result of the food and global
economic Crises.

The world’s population is projected to grow from 6.8 billion to 9.1 billion by 2050. Most of
the growth is expected to take place in developing countries. Feeding 9.1 billion will require
that overall global food production increases by 70 percent. Production in the developing
countries would need to almost double. Over the past three decades, agricultural productivity
in developing countries has been stagnant or in decline, as a consequence of under-
investment in the sector. Developing countries’ public spending on agriculture declined from
11 per cent of national budgets in the 1980s to 7 per cent in recent years. And the share of
ODA allocated to agriculture dropped from about 20 per cent to 4 per cent.

While increased food production is necessary, it is not sufficient on its own to avert food
crises. Food security requires distribution mechanisms that enable equal access to food for all
people. It is not enough to increase production and productivity; farmers should be linked to

1 1. Serageldin, 2009 National Academy of Sciences, 25 (4) 35-38



29 ABDC-10/REPORT

markets; not necessarily international markets but the last mile to vibrant and competitive
local markets. Smallholder farmers need to increase their production to enhance national food
security, but governments have to create the environment to enable them to do so. The crisis
has shown that smallholder farmers often find it difficult to respond to sharp increases in
demand and higher food prices in the absence of supporting institutions and appropriate
infrastructure.

Climate change is expected to put some 49 million more people at risk of hunger by 2020*
And in Africa alone, where about 95 per cent of agriculture depends on rainfall, climate
change is expected to cause severe water shortages that will affect between 75 million and
250 million people by 2020. In some countries yields from rain-fed agriculture could fall by
50 per cent by the same date. In other words, the people that will pay the price of climate
change are the poor and vulnerable, and especially the three quarters of the world’s poor
living in rural areas and depending on agriculture. These people stand to be hit first and
hardest.

But agriculture is not just a victim, it is also in part a culprit creating climate change.
Agriculture and deforestation together account for an estimated 26 to 35 per cent of
greenhouse gas (GHG) emissions. Afforestation and reforestation, better land-management
practices such as agro-forestry, rehabilitation of degraded crop and pasture land and better
farming practices can all contribute significantly to reducing greenhouse gas emissions.

In other words, agriculture — as well as being part of the problem — can also be part of the
solution to climate change and food security. But most of the key players are the poor and
vulnerable: rural people in developing countries. There are five hundred million smallholder
farms worldwide supporting around two billion people, or one third of the world’s
population. They farm 80 per cent of the farmland in Asia and Africa. They produce 80 per
cent of the food consumed in the developing world and they feed one third of the global
population. Our focus should be on increasing smallholder productivity, and reducing their
vulnerability.

Rural women in particular need to be able to fulfill their potential. Women are increasingly
the farmers of the developing world, performing the vast majority of agricultural work and
producing between 60 and 80 per cent of food crops. To boost smallholder productivity and
production will require consistent and sustained investment in agriculture. Such investment
can pay huge dividends: GDP growth generated by agriculture is at least twice as effective in
reducing poverty than growth in other sectors (World Development Report, 2008).

Two key challenges face humanity, namely our ability to meet the goal of food security for
all while managing climate change. Both of these simultaneously constitute a tremendous
challenge. Old failures in rural development and now these new challenges call for new
solutions in approaching rural poverty reduction. This indicates the important role for
research, but in effective innovation systems.

I1. Innovation Systems: Effective investments in agricultural research

2 The Intergovernmental Panel on Climate Change (IPCC) 2007
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Agricultural investment plans must be coherent with overall national plans for economic
development and poverty reduction. They must distinguish between situations which are
amenable to economic development through technical advances, and in cases where the lot of
the poor can be better or must first be improved by other means, such as support for health,
domestic water, education or infrastructure programmes. The planning process will be
country specific. An essential need in an agricultural research plan is that it provides for
knowledge and information flow in two directions. A farmer-centric participatory approach
requires that the products of a strategic and applied research is moved from trained scientists
to farmers in rural communities and that the demands and indigenous knowledge of the rural
community should flow to the scientists. This is multi-disciplinary in its approach to
constraint identification and alleviation and must widen stakeholder participation to engage
the contributions of those concerned with the non-technical constraints to poverty reduction.
These innovation systems intend to lead to sustainable production systems which include the
following attributes®:

e Utilises crop varieties and livestock breeds with high productivity per externally derived
input.

e Avoids the unnecessary use of external inputs.

e Harnesses agro-ecological processes such as nutrient cycling, biological nitrogen fixation,
etc.

e Minimise the use of practices that have adverse impacts on the environment and health.

e Makes productive use of human and social capital in the form of knowledge and capacity
to adapt and innovate, and to resolve common landscape-scale problems.

e Minimises the impacts on externalities such as GHG emissions, clean water availability,
carbon sequestration and conservation of biodiversity.

It is essential that rural people are provided with the means to adapt to climate change. They
need seeds that are more resistant to drought or to floods and they need cutting-edge
agricultural technologies. This must be linked to rural financial services to allow them to
invest in the future and to help tide them over in lean times.

I11. What does this mean for agricultural biotechnologies?

Paper ABDC-10/8.1 reminds us that “Science, technology and innovation underpin every one
of the MDGs - it is inconceivable that gains can be made without a focused science,
technology and innovation policy” (UN Millennium Project, 2005). Yet the almost total
neglect of S&T in the Poverty Reduction Strategy Papers emphasizes again the need for more
joined-up S&T management. Securing appropriate and consistent levels of funding for
agricultural S&T has consistently been hugely problematic for most developing countries.

Options to increase the levels of funding and increase the impact of S&T (derived from
Section B of ABDC-10/8.1) include:

e Increased funding:
o redirecting part of the total public support package for agriculture to innovative
technological packages;

3 Adapted from “Reaping the Benefits”, The Royal Society 11/09 (2009)
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o0 developing much closer partnerships with R&D supported by other ministries and their
donors;

0 encouraging commercialization of agricultural R&D;

0 introducing commodity levies and tax check-offs to support “pro-poor” agricultural
R&D.

e Efficiency and targeting of funding:

0 moving progressively away from traditional arrangements for centrally-based national
agricultural research organization;

0 changing the criteria for priority setting and procedures for allocating funds;

o linking research priorities more explicitly to wider social and economic needs;

o creating formal structures and mechanisms for stakeholder participation in R&D policy;

O giving increasing priority to research that is jointly formulated and implemented through
public-private partnerships;

0 giving increased priority to research projects on local and regional product value chains
and production systems;

o0 In general establishing S&T and innovation funding windows based on thematic
“problem-based” priorities and “value chains;

0 encouraging and enforcing intellectual property protection.

In the crops background paper (ABDC-10/3.1) priority options for developing countries are
brought together under eight headings. But the sequence or flow of these headings should be
perhaps recast as follows:

Policy development and priority setting

e Countries should develop expertise to ensure that they can make sovereign decisions
about adopting biotechnologies and be able to carry out their own independent, broad based
risk/benefit analyses of implementing such technologies

Linkages Biotechnology/Other agricultural R&D

e Biotechnological research should be more effectively linked to strong and well resourced
agricultural R&D programmes.

Capacity development

e Countries should develop biotechnology capacities of the National Agricultural Research
Systems.

Regulation of biotechnology utilization

e All countries should be encouraged to establish consistent and transparent, evidence-
based decision-making processes to regulate crop biotechnology R&D, and its application.
Shared access to technologies

e Effective and equitable mechanisms for PPP and South-South collaboration should be
established, where appropriate.

Uptake of biotechnologies

Biotechnology development should be strongly linked with strategies for its widespread
dissemination. Stronger extension services involving participatory crop improvement
programmes, should be an integral part of national/regional agricultural support structures,
including enhanced seed production and distribution systems.

Documentation of development and impact
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Developing countries should document and analyse the adoption and socio-economic impacts
of crop biotechnological innovation to advise policy makers on the cost/benefit implications
of biotechnology application.

Investments in Biotechnology R&D

Developing countries, possibly working in regional groups, should build up indigenous
research, development, and advisory capacities for generation, assessment and adoption of
appropriate biotechnologies.

In the livestock paper for this conference (ABDC-10/5.1), the way forward notes that the
application of such biotechnologies should be supported within the framework of a national
livestock development programme. Secondly, that the targeted users of these biotechnologies
are normally resource poor farmers with limited purchasing power, therefore appropriate
models are needed to ensure that the eventual products are acceptable to them. Thirdly, if
biotechnologies are to be adopted they should build upon existing conventional technologies.

IV. Agricultural biotechnologies, sustainable agriculture and agricultural biodiversity

Professor Swaminathan, in his opening message to ABDC-10, observed that Biodiversity has
so far served as the feedstock for sustainable food and health security and can play a similar
role in the development of climate resilient farming and livelihood systems.

The UN General Assembly has declared 2010 as the International Year of Biodiversity.
Sustainable agriculture comes with the notion of financial and institutional viability but also
ecological soundness and technological appropriateness. Farmers in climatically unreliable,
low-external-input environments usually need to maintain more diversity by default: they
plant more than one variety per crop, using traditional varieties that have been adapted to
environmental variation and uncertainty as well as to local preferences and socio-economic
settings through repeated reproduction and selection.

However, we must recognise that these traditional farm-based systems usually have fewer
opportunities for genetic recombination and cross-breeding, and often perform poorly in the
production of disease-free seed and in seed storage, which are some of the domains in which
formal institutional seed systems appear to be far more effective.

This calls for the development of synergies between formal science and informal knowledge
systems and requires the design of new, specific and locally adapted approaches to analyze
genetic diversity and farmers’ practices — the intellectual property embedded in these which
drives the incentive structure of farming communities to sustain such diversity — and
ultimately the sustainability of the agricultural production system. There is a need to identify
the relevance and the dynamics of genetic variability conservation in the context of small-
holders’ coping strategies, enhance the use of diversified plant genetic resources for
sustainable agriculture and sustained improvements in food production — towards better
household food security. Recent studies indicate that too narrow a range of crops is leading to
reduced honey bee populations in many countries - bees seem to require pollen from a
diverse range of flowering plants if they are to develop strong immune systems that are
essential to survival. This is an example of one of many “knock-on effects” of diminishing
plant diversity in rural areas.

IPR and Traditional Knowledge and Germplasm: The Role of CBD
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The Convention on Biological Diversity (CBD) mandates that the contracting party shall:
“respect, preserve and maintain knowledge, innovations, and practices of indigenous and
local communities embodying traditional lifestyle relevant for the conservation and
sustainable use of biological diversity”.

Today, IFAD commits three-quarters of a billion dollars annually to loan and grant-financed
projects to fight rural poverty. This is set to average around 1 billion US dollars per year in
the next three years. All Fund-financed projects and programmes impinge on agricultural
production systems and, so, have an impact on agricultural biodiversity. We have long
recognised that the rural poor and the farming communities, who our projects are designed to
benefit, are in fact the custodians of a diverse gene pool and are the main purveyors of
agricultural agro-biodiversity.

Through its focus on a pro-poor innovations agenda, IFAD supports the generation,
development and diffusion of sustainable agricultural technologies. This means that we
clearly recognise that technological change should not happen at the expense of the natural
resource-base. IFAD’s projects and programmes address around 30 million smallholder
farmers every year — and a large majority of these eke out a survival in remote, marginalised
agro-ecosystems where the conservation of their fragile agricultural biodiversity is critical to
the sustainability of their livelihood systems. This requires application of significant local
knowledge, skills, ingenuity and innovation to the biophysical resources at hand — and
equally to the conservation and utilization of germplasm — local planting material that is
adapted to the local conditions.

With financial support from IFAD, Bioversity International has investigated sustainable
utilisation of plant genetic resources in desert-prone areas of Mali and Zimbabwe. Through
programmes of action—research, scientists worked with farmers to develop innovative
methods to identify, protect and utilize endangered traditional crops. These genetic resources
were, are and hopefully will continue to be of significant importance to the food security of
poor rural communities. Of particular importance was the testing of alternative models for
community-based in-situ seed conservation in conjunction with farmers benefiting from
development projects financed by IFAD loans. Using participatory methods, appropriate sites
rich in crop genetic diversity were identified, selected, and then mapped before drawing up
procedures for the conservation of the genetic resources. Farmers were encouraged to build
upon their own knowledge to enable them to identify and characterise traditional varieties
and seed-systems. This work resulted in prototype models for in-situ gene-banks, on-farm
seed production, storage and exchange between small farmers. Replication of successful
models have not only led to better on-farm management of crop genetic resources but have
promoted sustainable improvement of rural livelihoods through the forging of strategic
partnerships between public and private sector entities, such as farmers organisations,
government entities and seed companies. Another successful model led to the development of
“Seed Diversity Fairs” which provide space for interaction between farmers, development
workers and researchers that leads in turn to decentralized approaches in research, training
and curriculum development in plant breeding and seed systems. Crops involved in the
programmes described included millet, sorghum, cowpea and Bambara groundnut —
important crops in desert margin areas.

The impact of intellectual property rights on farmers’ seed systems
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Pro-poor IPR systems build on the comparative advantage of these communities as
custodians of the genetic resources, local know-how and innovation capacity. In order to
foster creativity and innovation to promote sustainable agriculture — it is imperative to
develop and deploy an appropriate system of intellectual property rights (IPRs) systems for
fair and equitable sharing of benefits of new or original knowledge or capital embedded in
germplasm — for instance, a landrace.

In general, very few investors in agriculture and rural development have adequately realized
the role that agricultural biodiversity can play in addressing poverty and household food
security, in an eco-sustainable way. One way forward is the link between IPRs, incentives
and agricultural biodiversity-conservation-based sustainable production systems.

Farmers often receive commercial varieties as part of a package that includes, credit, seed
and agro-chemicals. In many cases accepting such packages is the only way farmers can
access credit in rural areas. The end result is a progressive marginalization or disappearance
of local varieties. This follows the questionable idea of progress favouring the replacement
by high yielding (“improved”) varieties of traditional crop varieties in the most productive
areas. And farmers’ seed systems are important to resource poor farmers in poor agro-
ecological environments because of the importance of locally adaptive varieties. In other
words, intellectual property rights are working to reward standardization and homogeneity,
when what should be rewarded is agro-biodiversity particularly in the face of climate change
and the need to build resilience by encouraging farmers to rely on a diversity of crops. For
this reason member states should promote innovation in both the commercial seed systems
and the farmers’ seed systems, ensuring that innovation in both works for the benefit of the
rural poor.
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