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INTRODUCTION

This document is part of an ensemble of information about challenges, policies,
needs and priorities relating to agriculture and agricultural research in Latin America
and the Caribbean (LAC). It is a reviewed version that incorporates suggestions
addressed in two different events. The first one refers to an electronic consulting
conducted by IICA during the month of September, 2009. The second one refers to a
face-to-face discussion in a meeting with more than 60 specialists that was held in the
CIAT headquarters in October of 2009.

The main purpose of this document is to support the Global Conference on
Agricultural Research for Development (GCARD), scheduled to be held in Montepellier,
France, in March 2010.

The aims of this conference, which is organised by the Global Forum on
Agricultural Research (GFAR), include generating knowledge that can be used to
create new formats for agricultural research and innovation, and maximising the impact
of these activities on national development. Accordingly this paper, which takes into
consideration a number of previous studies, highlights the factors that can be used to
measure the extent to which research priorities match perceived opportunities and
needs with development goals.

A review of the literature shows significant convergence on LAC overall, and
especially with regard to regional development policies, research priorities, and the
need to establish a new approach to research organisation and management focusing
on both development in science and technology (S&T) and innovation.

An outline of the region’s characteristics is provided in the section immediately
following this introduction, pointing out above all that while LAC is very heterogeneous
in many respects (particularly in natural resources and in the social and economic
spheres), the countries of the region also display important similarities, e.g. in social
inequality and poverty.

In addition to this introduction and the section that shows some characteristics of
the LAC region, this document contains two main parts. The first describes the
guidelines and needs that have oriented and influenced agriculture in LAC, especially
in the sphere of development policy, as well as presenting information about research
priorities for the region and in selected LAC countries. It also outlines the region’s
research systems in terms of structures, types of arrangements, human resources, and
investment in S&T. Finally, it includes an item that sets out to show the progress
achieved by LAC countries in implementing institutional and organisational
mechanisms more aligned with the perspective of an agricultural innovation system
rather than merely focusing on S&T development. This first part is based on a
synthesis of existing papers, studies and technical documents.

The second part of the document presents the key issues of research and
innovation for development that were extracted from the reviewed studies and
discussed either by the e-consulting and by the face-to-face meeting held in CIAT in
the city of Cali, Colombia. In this part seven key issues are presented and some
actions are proposed in order to implement the priorities revealed by the key issues.
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CHARACTERISATION OF THE LATIN AMERICAN & CARIBBEAN REGION

Latin America and the Caribbean (LAC) comprise more than 30 countries. The key
features influencing agriculture in the region can be summarised in two groups. One
comprises aspects such as the heterogeneity of the natural environmental endowment
or geographical position, the heterogeneity of crops and rural areas, the great
agrobiodiversity compared with other regions of the globe, the levels of inefficiency in
resource utilisation, and the consequences thereof, such as soil erosion and
contamination. LAC accounts for 23% of all the arable land in the world, 31% of its
water sources, 23% of its forests, and 46% of its tropical forest. In addition, the region
coexists with a large heterogeneity in levels of food production, particularly of major
crops that constitute staple food, as wheat, rice and corn. The Southern Cone
(Argentina, Bolivia, Brazil, Chile, Paraguay and Uruguay) produces almost 90% of the
total production of these grains in LAC (FAOSTAT, 2007), while other regions have a
deficit on its demands.

The other group of key features comprises unequal distribution of wealth and rising
poverty levels. LAC has one of the highest indices of social inequality, both between
countries and within countries, as evidenced for example by the fact that the poorest
20% earn only 3% of total income while the richest 20% earn 60% (Stads & Beintema,
2009). Although poverty rates in Chile, Ecuador, Honduras, Mexico and the Dominican
Republic fell more than 1% between 1999 and 2001-03, this issue remains a major
concern, especially in light of findings presented by the Economic Commission for Latin
America and the Caribbean (CEPAL, 2003). A scenario study by this commission
analysed the conditions for 18 countries’ in LAC to halve extreme poverty rates by the
year 2015, taking 1999 as its base year. Simulations extrapolating from the historical
performance of the countries in the region showed that only 7 out of 18 would do so if
they continued to perform as they had in the 1990s. Similarly, the World Bank report
(De Ferranti et al., 2003) on inequality shows that even the less unequal country in the
region (Uruguay) also have higher values compared to most unequal country in
Eastern Europe and industrialized countries. On average, income inequality has grown
in the LAC countries.

Over 44% of the region’s population are currently below the poverty line, with the
proportion rising to 64% in rural areas. According to the International Fund for
Agricultural Development (IFAD, 2000), the following groups are classed as rural poor:
indigenous peoples, smallholders, subsistence farmers, landless labourers, rural wage
workers, large families, women-headed households, people in villages vulnerable to
natural disasters and conflicts, herders, and artisanal fishermen.

An IFAD study (IFAD, 2000) classified the rural poor in LAC countries into three
groups by quantity. The largest, corresponding to a third of the region’s population,
comprises indigenous peoples and ethnic minorities, especially in Mexico, Guatemala
(Maya) and Chile (Mapuche). Next are small farmers in arid and semi-arid areas, on
hillsides or the sides of steep valleys and in areas subject to adverse weather
conditions. The third group comprises subsistence farmers and landless peasants.

Thus it can be said that the rural territorial and social organisation of LAC has been
characterised since colonisation by stark contrasts (Furtado, 2007) and by
technological dualism in the sense that it contains economically integrated and
modernised properties alongside economically isolated properties with low levels of
modernisation in their production processes.

' The study covered the following 18 countries: Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica,
Dominican Republic, Ecuador, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama,
Paraguay, Peru, Uruguay and Venezuela.
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According to the World Bank, the economies of the region can be divided into three
groups on the basis of gross per capita income, as shown in Chart 1. It is worth noting
that none of the countries shown has per capita income of more than US$11,456,
usually considered the high-income threshold.

Chart 1: Classification of LAC countries by Gross p er capita Income

Low income Lower -middle income Upper -middle income
(US$935 or less) (US$936-US$3,705) (US$3,706-US$11,455)
Belize Arge_ntlna
Brazil
Bolivia Chile
Colombia
Ecuador Jam_auca
Mexico
El Salvador Panama
Uruguay
Haiti Honduras Venezuela
Peru
Nicaragua Costa Rica
9 St Kitts & Nevis
Paragua Dominica
guay Cuba
Guatemala St Lucia
Dominican Republic
St Vincent & the Grenadines
Guyana .
Suriname

Source: World Bank (2009)

Agriculture is an important activity for the economies of all LAC countries,
accounting for about 10% of Gross Domestic Product (GDP) in terms of farming alone
and as much as 30% or more in some countries in terms of agribusiness (Silva &
Cantou, 2006). While countries such as Argentina, Brazil, Chile, Costa Rica, Ecuador
and Mexico stand out for their contributions to global agricultural exports, generally
speaking LAC’s share of world trade consists mainly of very low value added product
categories (Schejtman & Berdegué, 2004).

Agriculture in the region also plays an important role in job creation. According to
Stads & Beintema (2009), the agricultural sector in Bolivia, El Salvador, Guatemala,
Paraguay and Peru employed over 30% of the national workforce in 2006. However,
Schejtman & Berdegué (2004) call attention to the changes that are under way in the
rural sector, stressing the growing process of workforce urbanisation.

A highly positive aspect of agriculture in LAC is that some segments have
displayed a pattern of vigorous growth, with tighter integration into global markets and
a growing capacity to create employment and income opportunities. Examples cited in
this regard include soybean oil in Argentina, fruit and salmon in Chile, and flowers in
Colombia. Among the factors that have contributed to the strong performance of these
segments are the dynamism of cooperation between the public and private sectors and
the adoption of new technology associated with favourable natural conditions. These

? The term agribusiness was coined by J. H. Davis and R. A. Goldberg in 1957 to refer to the sum total of
all operations involved in the manufacturing and distribution of farm supplies; production operations on the
farm; and the storage, processing and distribution of farm commodities and items made from them.
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are cases of the association of constructed competitive advantages with comparative
advantages.

However, it remains a challenge for the region the participation of small-scale rural
farmers who has not received enough attention at the political, social and research
context. The LAC region has approximately 15 million family farms (FF), 60% of them
in Brazil and Mexico. According to data presented by FORAGRO/IICA/GFAR (2009),
FF, characterized by the predominant use of family labour force, account for 85% of all
farms in the region, for 35%-45% of agricultural GDP, and for an even larger share of
rural employment. Using the typology presented by FORAGRO/IICA/GFAR (2009) to
classify FF,’ some 65% of FF in LAC are subsistence family farms (SFF), while 25%
are transition family farms (TFF), and only 10% are consolidated family farms (CFF).
The level of heterogeneity varies among countries and especially among different
regions of the same country. This raises major challenges in terms of defining R&D
priorities, since the problems faced by FF are structural and require coordinated action
by all actors in the system (support policies, financing, infrastructure, etc).

This characteristic entails a specific treatment for each type of familiar (or small
scale) producers. The differences found by FORAGRO/IICA/GFAR (2009) imply that
some of these producers are more or less inserted in markets and science, technology
and innovation systems (STI systems). In the document of key issues we propose a
typology based exactly on these differences. The category of consolidated familiar
farms of small scale producers can also be considered those who are more involved in
the STI systems, for they have more technological and economic activity and stability.
The middle category of familiar farmers, the transition one, can be considered as in the
threshold of the systems of STI. Finally, the category of subsistence can be classified
as producers that have no relation with the systems of STI.

As we are going to see in the key issues document, it is also important to consider
that this heterogeneity is also applied to larger farmers, probably in a reverse
proportion. It is not rare to find in LAC large properties with extensive production and
low rates of productivity. These producers are not involved with the systems of STI.
Methodologically speaking, it will be interesting considering the heterogeneity of
situations as an index to define research priorities. It is not enough to say that we have
to prioritize the familiar or the small scale production (see Chart 7 on this document). It
is necessary to be more selective in this matter. The key issues presented in the
second part of this document develop this approach.

* Subsistence FF produces for their own consumption, with limited access to natural resources and
capital. Income from their own production is insufficient to reproduce the family, and subsistence FF
therefore relies heavily on off-farm sources of income. Transition FF also depend on their own production,
with better access to natural resources and capital, and sufficient income to meet some of their needs,
including reproduction of the family, but are unable to guarantee complete reproduction of the productive
unit. Consolidated FF are self-sustaining, exploit resources with greater potential, and have access to
capital markets, technology and products with better linkages, enabling them to accumulate surpluses with
which to capitalize the productive unit (FORAGRO/IICA/GFAR, 2009).
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PART 1: REGIONAL REVISION FOR LATIN AMERICA AND THE
CARIBBEAN

This part is a review of existing documents, papers and reports about the
characteristics, evolution and present situation of the agriculture development in Latin
America and the Caribbean. The general purpose here is to present a synthesis of the
perspectives and prospectives that can be found in the specialized literature.

1.1 Needs and recommendations

This section presents an overview of the development priorities in which agriculture
plays an important role, focusing first on aspects of global, regional and local (i.e.
national) policies that relate to and influence agricultural activities in LAC; next on
research priorities in agriculture, also considering the global, regional and local levels;
and finally on the need to analyse in greater depth the extent to which policy guidelines
and research priorities are aligned, highlighting actual and potential needs and demand
for S&T agriculture across the region.

1.1.1 Global development policies

This item identifies the main topics of global interest relating to rural and agricultural
development and analyses them within the framework of the Millennium Development
Goals (MDG), officially established at the United Nations Millennium Summit®. The
eight MDG are part of the Declaration, which was designed to synthesise a number of
international agreements reached at previous summits during the 1990s (on
environment and development, women'’s rights, social development, racism, etc). The
Millennium Declaration includes the commitment to achieve a set of concrete human
development milestones by 2015.

The Millennium Development Goals Report 2008, in reviewing the progress made
toward achieving the MDG, stresses three key points that make doing so an even
greater challenge than when the Goals were originally adopted: the global economic
crisis, the food price shock, and climate change. These points relate strongly, albeit not
exclusively, to the trajectories adopted by rural development and agricultural research
policies worldwide, indicating both a lack of investment in agricultural and rural
development, especially in developing countries, and deficiencies in the environmental
sustainability commitments assumed to date (UN, 2008).

Chart 2 sets out the eight MDG alongside the main challenges for rural
development and agricultural research that affect achievement of the Goals by 2015.

4 The UN Millennium Declaration was adopted by all 191 member states on September 8, 2000.
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Chart 2: Millennium Development Goals and challenge

s for agriculture

Millennium Development
Goals

Main challenges for rural development & agricultura I
research

Goal 1: Eradicate extreme
poverty & hunger

Dealing with rising prices of agricultural commaodities, which
limit access to food (as well as other essential goods and
services)

Assuring adequate pay and social security in rural jobs

Goal 2: Achieve universal
primary education

Assuring access to basic education in rural areas

Goal 3: Promote gender
equality and empower
women

Assuring access to basic education for poor women in rural
areas

Assuring adequate pay and social security for women,
especially in rural areas

Goal 4: Reduce child
mortality

Reducing child mortality among poor families in rural areas
with mothers who have not had access to basic education

Goal 5: Improve maternal
health

Assuring adequate health conditions in rural areas

Goal 6: Combat HIV/AIDS,
malaria & other diseases

Assuring adequate health conditions in rural areas

Goal 7: Ensure
environmental sustainability

Finding non greenhouse gas emitting alternatives to fossil
fuels

Promoting sustainable management of natural resources,
especially water and soil

Assuring basic sanitation in rural areas

Goal 8: Develop a global
partnership for development

Strengthening the roles of multilateral organisations, NGOs
and private enterprise in development policy implementation

Addressing the problem of subsidies and tariff barriers for
production and marketing of farm produce in developing
countries

Source: Elaborated by the authors based on United Nations (2008)

It is also relevant to highlight a number of additional challenges, specifically related
to agricultural and rural development that should be taken into consideration when
drawing up global priorities. Based on a scenario exercise for 2050, the following
challenges are not yet fully reflected by existing policies (INRA/CIRAD, 2009).

Agricultural and rural development must be associated in such a way as to
achieve sufficient agricultural production to assure adequate levels of food
consumption and employment for growing rural populations;

Appropriate technology must be developed and diffused to raise productivity
and mitigate environmental impacts;

Natural resources (water, soil and biodiversity) must be adequately managed,
with special attention to forest areas;

Social sustainability must be promoted in association with expansion of the
agricultural frontier, via appropriate legal and political arrangements for land

distribution;

Increased daily food consumption entails higher risks for the balance between
food and resources, as well as potentially constituting a public health hazard;

10
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Relations among regions of the planet must be mediated by adequate
regulation and governance to avoid price distortions and foster the adoption of
more sustainable production systems.

1.1.2 Regional and local development policies

The need to provide for a wide variety of differing productive situations is a
permanent challenge for agricultural and rural development policymaking in developing
countries. These situations range from very poor structures with little or no integration
with markets to economically dynamic and diversified structures that are fully market-
integrated.

Social development policies in LAC have differed according to the period. The
technological change paradigm prevailed in the 1970s, when social development
policies focused on distribution of goods and land, with Peru and El Salvador carrying
out major land reform programmes.

Import substitution in the period 1940-70 and economic liberalisation in the 1980s
and 1990s represented an inversion of priorities for agricultural development policy in
response to industrialisation and dissemination of agricultural systems geared to
productivity gains.5 Economic liberalisation coincided with the debilitation of public-
sector institutions responsible for developing and executing agricultural policy, and thus
minimised State participation in the regulation of the agricultural sector.

In the present decade, rural development policies have emphasised sustainability
and integration between the rural and urban environments, local conditions and
territorial factors, the importance of agricultural employment, and the macroeconomic
relations between agriculture and the rest of the economy. The growing realisation that
policy must focus not just on access to land and the pursuit of higher productivity, but
also on specific issues relating to geography, environment, culture, and social and
economic organisation, can effectively contribute to improvements in the lives of rural
populations.

For some decades LAC has had regional agreements that define development
strategies and in some cases joint development policies. These regional agreements,
usually involving the ministries of agriculture of the countries in question, provide an
institutional and regulatory framework within which to introduce initiatives designed to
promote integration and thus benefit from the advantages of an integrated market and
more ambitious trade strategies based on economies of scale, as well as attracting
increased domestic and foreign investment, fuelling international cooperation, and
boosting the bargaining power of the countries involved via joint action.

Most institutional arrangements of this kind are tied in with political and economic
regional agreements geared to the establishment of customs unions, such as the
Central American Integration System (SICA), the Southern Cone Common Market
(Mercosur) in South America, the Andean Community of Nations (CAN), and the
recently created Union of South American Nations (Unasur), an intergovernmental
union set up to integrate the countries of Mercosur and CAN, plus Chile, Guyana and
Suriname into a free trade zone. There is also the Caribbean Community, set up in
1973 to form a common market among all Caribbean countries and some South
American countries considered part of the Caribbean region.® It aims to promote growth

® Countries with a relatively large contribution from foreign investment have achieved significant
technological progress. Examples cited by Giordani et al. (2007) include soybeans in Brazil and Argentina,
wine in Chile and Argentina, and fruit in Costa Rica and Colombia. Total factor productivity and production
er worker (a key indicator of mechanisation) have both increased.
Antigua & Barbuda, Bahamas, Barbados, Belize, Dominica, Grenada, Guyana, Haiti, Jamaica,
Montserrat, St Lucia, St Kitts & Nevis, St Vincent & the Grenadines, Suriname, and Trinidad & Tobago.

11
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in production and productivity for sustainable development, focusing on renewable
energy, agribusiness and climate change, among other issues.

The Central American region has two other institutional arrangements. One is the
Central American Agricultural Council (CAC),” which has a common agricultural policy
called and a strategy for rural territorial development (Ecadert). The CAAP aims to (i)
dynamise the agricultural production chain and boost trade within the region as well as
globally; (ii) improve animal and plant health and food security; (iii) promote S&T and
innovation; (iv) support farm loans; and (v) assist with risk management, stressing
small family farms, environmental protection and institutional development.

Ecadert is a recent creation designed to facilitate knowledge exchange among and
joint action by entities, organisations and individuals involved in rural territorial
development processes in the CAC’s seven member countries. The following thematic
focuses have been proposed initially: experiences in rural territorial development,
institutions and rural development, eco-farming in Central America, family agribusiness,
agritourism, and rural research networks.

The other is the Central American Commission on Environment & Development
(CCAD),® created in 1991 to establish a joint environmental policy in the sphere of
climate change mitigation and adaptation through (i) prevention and control of
contamination, and (ii) conservation and sustainable use of natural resources.

In South America, the Southern Agricultural Council (CAS)? coordinates regional
activities in the following areas: (i) biosafety and biotechnology; (i) agroenergy; (iii)
food security and sovereignty; (iv) climate change; (v) agricultural insurance; (vi) family
farming; and (vii) soil use and conservation. The CAS has supporting entities in the
following areas: agricultural policy, plant health, animal health, technology and
innovation, and agricultural negotiations. It also networks with private enterprise and
schools of agronomy across the region.

The regional development policies implemented by the World Bank, IFAD, FAO and
other organisations pursue development in both market agriculture and non-
competitive agriculture. Country rural development policies are established in
partnership with the United Nations via IFAD and FAO, or by specific government
agencies such as ministries or departments. This is the case for example in Brazil,
which has a Ministry for Agrarian Development, and in Panama, which has a Ministry
for Agricultural Development. Policies differ in focus from country to country but overall
can be said to cover the following:

Support for indigenous communities and ethnic minorities;
Eradicating gender discrimination in rural areas;

Developing and strengthening social capital,

Developing technology for small farmers and agribusiness;
Providing effective technical assistance;

Innovating in the loan and financing facilities extended to farmers;

Assuring access to land and property rights;

" Created in 1991, the CAC comprises the ministers of agriculture of Belize, Costa Rica, El Salvador,
Guatemala, Honduras, Nicaragua and Panama.

8 Comprising the ministries or departments of environment and natural resources of Belize, Costa Rica, El
Salvador, Guatemala, Honduras, Nicaragua, Panama and Dominican Republic.

° Created in 2003, the CAS comprises the ministries of agriculture of Argentina, Bolivia, Brazil, Chile,
Paraguay and Uruguay, as well as IICA.

12
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Promoting sustainable agriculture and natural resource use.

Other programmes pursue the MDG in rural areas, such as in Bolivia, where the
Ministry of Agriculture has put in place the Bolivian Poverty Reduction Strategy
(EBRP), including the MDG. Eradication of poverty and hunger are policy goals, for
example, in Ecuador, Honduras (National Programme of Agricultural & Food
Development, Pronagro) and Mexico™ (Direct Farm Support, Procampo).

Key measures for the eradication of hunger and undernourishment include social
protection and food security networks, usually implemented via cash transfer or job
creation and income generation programmes, or production incentives. Traditional
incentives such as equalization systems to subsidise farmers by providing credit at
below-market interest rates and agricultural insurance may also be part of such
protection programmes. Similarly, distribution of vouchers exchangeable for food,
fertiliser, seeds and food supplements can be considered forms of support, since they
act as incentives to local production and minimise price rises in local markets.

The policy focus in some countries is on popular participation and cooperation in
the production of staples to make food accessible to the poor at subsidised prices.
Research by FAO (2008a) points to the risk of growing hunger and poverty due to
escalating food prices.

Cuba is a special case in as much as it is performing an “experiment” with
community organic farming. The U.S. embargo on trade with Cuba, which was cut off
from the global economy by the collapse of the Soviet Union, led to significant changes
in the organisation of Cuba’s agriculture. Today the government has to subsidise
subsistence farming and some communities grow 30% of their food (WRI, 2000).

The importance of family farming and small-scale production has increased in
policymaking, especially for developing countries. Investing in this type of social
organisation is seen as a potentially effective means of reducing hunger and poverty.
National governments must back these changes in the design of agricultural policy by
establishing networks of cooperation and partnership among the different actors at all
institutional levels, including sectors of civil society and with the support of international
agricultural incentive and development systems (FAO, 2008b).

In light of the above, it is clear that LAC agricultural development and research
policy priorities are aligned both regionally and locally with the global agenda (at least
as far as intentions expressed in documents are concerned). This is particularly the
case for the following points:

Improvements in social opportunity (access to education, health and
information), with more participation by business and civil society;

Expansion of economic facilities (opportunities to participate in agricultural
production and commerce, increased economic integration, increased
assurances of adequate pay, access to credit, better infrastructure);

Guarantees of social security (job security, unemployment insurance, other
family support mechanisms);

Pursuit of policy integration and effectiveness, growth in numbers of
beneficiaries, and cooperation within and among countries and regions;

0 . . . . . .
Mexico has important farm credit and microcredit programmes to facilitate access to land and
implements.
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Research into technological innovation associated with growth in production
and productivity, penetration of global markets (export potential), rural
development, and environmental sustainability.

Guarantee the food security and sovereignty rescuing the ancestral, local and
indigenous knowledge and production systems based on agroecological
approach.

1.1.3 Global and regional research priorities

This item summarises and discusses the research priorities for the LAC region set
out in the strategy documents issued by international and LAC regional organisations
as well as national agricultural research institutions. Some do not do R&D themselves
but support it via funding, technical cooperation and training. Information has been
drawn from the following organisations: website of IAASTD, World Bank, IADB, CGIAR,
IICA, Foragro, Fontagro, and the websites of the cooperative R&D programmes in the
Region (Prociandino, Procisur, Procitropicos and SICTA).

Climate change, the energy crisis and interest in the potential of biofuels constitute
new challenges and opportunities for the management of agriculture and natural
resources in the region. While this context is global, the consequences and risks are
particularly acute for 75% of the population in conditions of extreme poverty, living on
less than 2 dollars a day in rural areas and dependent directly or indirectly on
agriculture (CGIAR, 2009).

The rise in commodity prices before the global financial crisis broke out in the
second half of 2008 had a negative impact on food security in most countries, and
especially on the poor. Rapid economic growth, temporarily interrupted by the crisis, in
conjunction with relatively low global inventory levels and rising demand due to strong
growth in China and India (which continues despite the crisis), demand for land on
which to grow biofuel crops and speculative investment in futures, created a
complicated scenario that became even more so as a result of the crisis.

With regard to these points, as well as some of the main structural problems LAC
countries will face in future, it is necessary to rethink the development model in force so
as to place greater emphasis on rural development, reversing the historical tendency to
underinvest in agriculture, as evidenced by the fact that investment in agriculture and
rural development has declined in the last two decades (IICA, 2009).

Until the 1980s the agricultural research agenda in LAC countries focused on
raising production and productivity, and on increasing food supply. Today the following
research priorities must be set in addition to those mentioned above, in order to make
better use of opportunities and of the resources available in the region (both natural
and human), while also meeting the needs of the new global and regional context: (i)
food security; (ii) conservation of natural resources and the environment; (iii) poverty
reduction; (iv) mitigation of the effects of climate change and natural disasters; and (v)
incorporation of local knowledge.

These changes have raised the following themes for research, prioritised by most
of the sources consulted:

Aspects of value chain _production and_sustainability: value added, product
differentiation, production of inputs for agroindustry, sustainable productivity,
traceability, and food innocuity;

Food security and sovereignty: optimisation of practices and development of
standards; disease monitoring, prevention and control; product and food
innocuity and health;
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Biotechnology and biosafety: biosafety protocols and technologies; genetic
improvement for environmental stress and enhancement of pest resistance,
nutritional value and productivity; agroindustry; environment; biodiversity; new
products;

Genetic resources: conservation and valorisation of agrobiodiversity and natural
biodiversity; characterisation and improvement of available genetic resources;

Sustainable management of natural resources and the environment:
optimisation of natural resources, especially water and soil; reduction of air
pollution; biological processes for pest control and nutrient recycling; best
practices in agriculture for environmental management; integration of traditional
production systems used by indigenous peoples and eco-farming with
conventional systems; socio-economic and anthropological themes;

Family farming and/or small scale producers: focus on R&D to meet the needs
of family farmers in terms of better jobs, market access, nutrition, and quality of
life; clean sustainable production; value added; appropriate genetic resources
for family farm production systems; adequate machinery and equipment;
reduced dependency on external inputs; alternative energy sources; recognition
and valorisation of local and ancestral knowledge; access to value chains; rural
territorial development;

Climate change: adaptation with emphasis on water and soil; mitigation of
greenhouse gas emission;

Biofuels/agroenergy: growth in production without detriment to food security;
new lignocellulose sources; new extraction and processing methods;

Institutional innovations: support for family farming; collaborative institutional
structures, national and international networks; technology impact assessment;
management of protection or appropriation of public goods; democratisation of
R&D agenda development and implementation processes; institutional
instruments and mechanisms for R&D management; participatory extension;
inclusion and development of women.

In addition, other themes such as reducing post-harvest losses, nutraceuticals,
organic produce and urban/peri-urban agriculture, among others, are part of the
growing list of new societal demands that are increasingly influencing R&D agendas.

These new themes require multidimensional institutions (agronomic; environmental
and ecological; social; anthropological; economic; cultural; and political) to leverage the
multifunctionality of agriculture. This in turn requires capacity building and training in
such relatively new areas as nanotechnology, information and communication
technology (ICT), biomedicine and alternative medicine, bioeconomics, and
participatory research methods.

In many LAC countries governmental institutions have scant capacity to meet such
a broad and diverse array of needs on their own. Hence the emergence of other
institutions that specialise in certain areas. For example, institutions have recently
begun to appear in the cutting-edge scientific field of nanotechnology.

A key question that regularly crops up relates to the role of public-sector and
private-sector institutions in financing research on this vast array of topics and who
should fund research projects that prioritise issues relating to health, nutrition and
energy, which are of interest mainly to underprivileged groups.
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1.2 Implementation mechanisms

1.2.1 Institutional arrangements to support agricul tural research

Having identified the agricultural research priorities on which LAC countries are
focusing, we now turn to the institutional arrangements in place to support the research
efforts required. The main opportunities and bottlenecks are identified, and in a later
section these arrangements are analysed from the standpoint of innovation promotion
in LAC countries.

The institutional arrangements in place to support research are as diverse as the
LAC countries themselves in terms of socio-economic and natural conditions, although
common characteristics can be identified, particularly public support and the strong
presence of national agricultural research institutes (NARIS).

While countries with large and medium-size land masses have more developed
research systems, smaller countries have more fragile arrangements in terms of
financial and human resources as well as infrastructure. The charts 3 and 4 present an
overview of the research arrangements in place in LAC countries in these terms, and
seen from the national as well as regional standpoint.

In what follows we attempt to compare the investment associated with these
arrangements with other realities in developing and developed countries and to indicate
the volume of private expenditure on agricultural R&D.
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Chart 3: Public agricultural research: human and fi nancial resources and infrastructure in selected LA C countries
Personnel Public Public
allocated — share Personnel Personnel spending — spending — )
allocated — growth Main
_ . uantit allocated — growth volume
3=>40% q Y (2001-06) Agricultural research (US$ 000) (2001-06) source of
= 10%- 3=>1,000 infrastructure _ _ - funding
2 =10%-40% 2 =500-1,000 + = increase in period 3__ > 500 +=lincrease in 0
_ 2 =100-500 period (> 40%)
1 = 1%-10%; 1 =100-500 ) )
’ 0=< 100 (-) = decrease in period 1=10-100 _
0=<1% 0=<10 ) = dec_rease
in period
National Univer- 1 National institutes, regional institutes,
gvt. sities NGOs ministries
agencies
. National Institute of Agricultural
Argentina 3 3 0 3 + Technology (INTA) 2 + Government
Ministry of Agriculture & Fisheries
Belize 3 1 2 0 + Caribbean Agricultural Research & 0 + -
Development Institute (CARDI)13
Brazil 3 2 1 3 + Brazilian Agr_lcultural Research 3 8 Government
Corporation (Embrapa)
Chile 3 2 1 2 + Agricultural Research Institute (INIA) 1 ) Government
. . Producers/
. Colombian Agricultural Research :
Colombia 3 2 2 2 ) Corporation (Corpoica) 2 ) marketing
boards
Own income
. National Institute of Agricultural Innovation & private/
Costa Rica 2 3 2 1 * & Technology Transfer (INTA) 0 * public
enterprises
Dominican Dominican Agricultural & Forestry
Republic 1 ) Research Institute (IDIAF) 0 * Government
El Salvador 3 2 1 0 o National Centre for Agricultural & Forestry ) Government
Technology (Centa)

1 Non-profit organisations not directly controlled by the national govenment (producer organisations or commodity boards).

12 . . . . . . . . .
Ministries for countries without a national or regional agricultural research institute.

" cardi , headquartered in Trinidad & Tobago, is the main agricultural research institution for the English-speaking countries of the Caribbean. Besides the countries shown in
the chart, it also comprises Antigua & Barbuda, Barbados, Grenada, Montserrat, and Trinidad & Tobago.
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Grenada 3 CARDI
Agricultural Science & Technology
Guatemala 2 2 ) Institute (ICTA) ) Government
Own income
. Agricultural Science & Technology . & private/
Honduras 2 3 ) Directorate (DICTA) © public
enterprises
. National Institute for Forestry, Agricultural,
Mexico 3 3 * & Animal Husbandry Research (INIFAP) * Government
. Nicaraguan Institute of Agricultural
Nicaragua 1 3 + Technology (INTA) ) Donors
Panama 3 2 + Agricultural Resegrg&gl)smute of Panama ) Government
Paraguay 3 3 ) Ministry of Agriculture (MAG) + Government
Uruguay 3 3 + National Agrlculttllr’:allllAR;esearch Institute + Government

Source: Stads & Beintema (2006)
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Chart 4: Public agricultural research - regional in

itiatives

Goals

Member countries

Main mechanisms for action i n LAC

International initiatives

Inter American Institute for Cooperation on
Agriculture (IICA)

Encourage and support the efforts of Member
States to achieve agricultural development and
well-being for rural populations.

Antigua & Barbuda, Argentina, Bahamas,
Barbados, Belize, Bolivia, Brazil, Canada,
Colombia, Costa Rica, Chile, Dominica,
Dominican Republic, Ecuador, El Salvador,

Grenada, Guatemala, Guyana, Haiti, Honduras,
Jamaica, Mexico, Nicaragua, Panama,
Paraguay, Peru, St Kitts & Nevis, St Lucia, St
Vincent & the Grenadines, Suriname, Trinidad
& Tobago, Uruguay, USA, Venezuela

Direct technical cooperation

Regional and national technical cooperation
Development of human resources

Funding for Catie and Cardi

Financial, legal, administrative and technical
support for PROCIs

Consultative Group on International Agricultural
Research (CGIAR)

Achieve sustainable food security and reduce
poverty in developing countries through
scientific  research and research-related
activities in agriculture, forestry, fisheries, policy
and environment.

LAC: Brazil, Colombia, Mexico, Peru
Non-LAC: 43 countries

International Centre for Tropical Agriculture
(CIAT) — Colombia

International Maize & Wheat Improvement
Centre (Cimmyt) — Mexico

International Potato Centre (CIP) — Peru

Regional initiatives u

Tropical Agricultural
Education Centre (Catie)

Research & Higher

Contribute to rural poverty reduction by
promoting  competitive and  sustainable
agriculture and natural resource management
through higher education, research and
technical cooperation.

Belize, Bolivia, Colombia, Costa Rica, El
Salvador, Guatemala, Honduras, Mexico,
Nicaragua, Panama, Paraguay, Dominican
Republic, Venezuela

Education programme
Outreach
Thematic areas

Contribute to consolidation of Regional

Agricultural Technology Innovation System for

Argentina, Brazil, Colombia, Costa Rica, Chile,

Forum for the Americas on Agricultural the Americas, facilitating dialogue, articulation Ecuador, El Salvador, G“a‘?ma'av Mexu:_o, Meetings and publications
Research &  Technology  Development . . . Panama, Paraguay, Peru, Dominican Republic, . . —
and strategic alliances among the different Securing regional priorities
(FORAGRO) . - . Uruguay, Venezuela
actors comprised by national, regional and
international R&D systems.
;r%r:r?ttr?b[ﬁgl?g ?&:t:géi%tci 0?192]? :Jrllteuraévr:rstea[ﬁg Argentina, Bolivia, Chile, Colombia, Costa Rica,
Regional Fund for Agricultural Technology | . " P Y, Dominican Repub lic, Honduras, Ecuador, Financing agricultural research and
increase of the competitiveness of the agri-food | . . . . . -
(FONTAGRO) Nicaragua, Panama, Paraguay, Perd, Uruguay innovation projects

chains and to the sustainable management of
the natural resources in LAC.

and Venezuela.

14 Besides the initiatives cited in the chart, the LAC region has many consortia and networks that specialise in a variety of areas, such as the Programme of Regional Cooperation for Coffee
Technology Development & Modernisation in Central America, Panama, Dominican Republic & Jamaica (Promecafe), the Regional Cooperative Potato Programme (Precodepa), the
Regional Cooperative Bean Programme for Central America, Mexico, and the Caribbean (Profrijol), the Regional Maize Progamme (PRM), the Latin American Conservation Agriculture Network
(Relaco), the Consortium for Sustainable Development of the Andean Ecoregion (Condesan), the Latin American Centre for Rural Development (Rimisp), and the Technical Cooperation Network on

Plant Biotechnology (Redbio).
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Cooperative Research & Technology Transfer
Programmes (PROCIs)

Develop and strengthen agricultural research
institutions, formulate and coordinate projects,
transfer technology, promote networking.

Procisur (Cooperative Programme for the
Technological Development in Agro-food

Strengthen research capabilities through the
exchange of information and know-how with the
aim of building a regional innovation system
that focuses on the creation of knowledge and

Argentina, Bolivia, Brazil, Chile, Paraguay,

Technological platforms
Thematic networks

and Agro-industry in the Southern Cone) technologies to meet the needs of agriculture in Uruguay Cooperative projects
the member countries (consortium of Southern
Cone NARIs).
N . Promote cooperation among institutions in
Procitrépicos (Cooperative Programme for member countries to develop ST&I in rural | Bolivia, Brazil, Colombia, Ecuador, Peru, R&D and innovation networks

Agricultural Research, Development &
Innovation in the South American Tropics)

areas of the South American tropics (Amazon,
savannah and piedmont).

Surinam, Venezuela

Technical cooperation

Prociandino (Cooperative Programme for
Technological Innovation in the Andean

Promote the development, consolidation and
creation of adequate mechanisms for
articulation and exchange of knowledge on
technological innovation in agriculture between
the public and private sectors within and among

Bolivia, Colombia, Ecuador, Peru, Venezuela

Thematic networks

Region) countries in the region, and support relations
between the Andean region and other regions
and cooperation mechanisms in the
hemisphere and worldwide.
Antigua, Bahamas, Barbados, Belize, British
Provide an institutional framework by which the \Igc:?‘rlwri]nic{:rgagdes’ubE:CUbI?r’engrl]J rgﬁ?:ﬁa %orr:rggg’
Procicaribe (Caribbean Agricultural | region can design and implement strategies for P ' o S Thematic networks
- ; - ; s A Guadaloupe, Guyana, Haiti, Jamaica, A
Science and Technology Networking | the integration and coordination of agricultural . : . Regional Programmes
. A B Martinique, Monserrat, St. Lucia, St. Kitts and
System) research at the national and regional levels with St Nevis. St Vincent. Suriname. Trinidad and
linkages to international organisations. ' ' '
Tobago
Contribute to regional integration by promoting
technological change in agriculture, and
strengthening national technology creation and
SICTA (Central American Integration | transfer systems as a fundamental tool to | Belize, Costa Rica, El Salvador, Guatemala, Knowledge networks

System for Agricultural Technology)

improve production and productivity, thereby
helping to combat poverty, protect the
environment and maintain a satisfactory level of
food security.

Honduras, Nicaragua, Panama

Regional projects

Procinorte  (Cooperative  Program in
Agricultural Research and Technology in
North America)

Facilitates cooperative actions of mutual

interest to the three countries.

Canada, USA, Mexico

Exchange of experiences, information and
training
Technical cooperation
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Figure 1: Intensity Y of public agricultural research in LAC and develop ed countries overall

— Developed countries
; 7 ) ; .
1981-85 1996 Latin America and Caribbean

2000 "
2002

Source: Ardila (2006) apud IAASTD (2009)

Figure 2: Public agricultural R&D investment trends globally, 1981 and 2000 (revised)

Other
countries
(20%)

Brazil (48%) ) 2000: _3.0 billion in 2005
Chile (4%) Other international dollars (PPP)
countries

(18%)

Brazil (41%)

Chile (3%
Co\ombia_/ %)
(5%)
Argentina T\bia_/
(8%) 1981: 3.1 billion in 2005 o)

internatinnal dnllars (PPP)

Argentina X
(15%) Mexico
(17%)

Source: IAASTD (2009)

Chart 5: Estimated public and private investment in agricultural R&D (circa 2000)

Expenditures Share
Region/country (million 2000 international dollars) (percent)
Public Private Total Public Private
Asia-Pacific 7,523 663 8,186 91,9 8,1
Latin America and the Caribbean 2,454 124 2,578 95,2 4,8
Sub-Saharan Africa 1,461 26 1,486 98,3 1,7
Middle East and North Africa 1,382 50 1,432 96,5 3,5
Developing-country subtotal 12,819 862 13,682 93,7 6,3
High-income country subtotal 10,191 12,086 22,277 45,7 54,3
Total 23,010 12,948 35,958 64,0 36,0

Source: Pardey et al. (2006)

® Investment in public agricultural research as a percentage of agricultural GDP.
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Figure 3: Public and private sector investmentina  gricultural R&D, circa 2000*

Developing
countries,
private (2%)

Developed
countries,

Developing _____public(34%)

countries,
public (26%)

Developed
countries,
private (39%)

Source: IAASTD (2009). * Circa 2000: 39.6 billion in 2005 international dollars (PPP)

1.2.2 Innovation mechanisms

In a survey of institutional innovations in agricultural research in LAC, Salles-Filho et al.
(2007) concluded that the countries concerned have made progress in terms of innovations
at the micro level, i.e. those developed by research institutions and impacting on them. On
the other hand, little has been done at the macro institutional level, which involves action
relating to the regulatory framework and to policy for and organisation of ST&I systems. This
perception is reinforced by the findings of Silva & Cantou (2006), who analysed a group of
LAC countries from the standpoint of their ST&l policies and instruments. They found
significant differences between countries in this regard, with Brazil at an advanced stage
whereas Bolivia, Peru and Venezuela had made little progress, and Argentina, Chile and
Paraguay were somewhere between the two.

In the Brazilian case, the most significant examples of macro institutional innovation are a
law introducing incentives for S&T research and innovation (Law 10973, known as the
Innovation Law, passed in 2004) and a set of laws passed since the late 1990s to create
budgetary funding for ST&I in the form of 16 sectoral funds (Fundos Setoriais), including one
for agribusiness. Both initiatives were important in promoting public-private partnerships and
boosting private investment in ST&I, among other changes.

Chile’s so-called “Royalty II” legislation (Law 20026, passed June 2005), is another
example of institutional innovation relating to S&T. This law, clearly inspired by a correct
understanding of the mutual dependency of and interaction between science, technology and
innovation, aims to assure more funding for these activities (Stads & Zufiiga, 2008). It is also
worth noting that Chile has several government agencies responsible for S&T
policymaking.16 They have played an important role in setting up funds and ensuring that
public research institutes align their priorities with the needs of business as well as the public
sector. Chile was one of the Latin American countries that pioneered the diversification of
funding mechanisms and has substantial experience in establishing technological funds,
which have benefited universities, research institutes and private enterprise. They include the
National Science & Technology Research Fund (Fondecyt), the Fund for the Promotion of
Scientific and Technological Development (Fondef), the “Innova Chile” innovation
programme, the Fund for Agrarian Innovation (FIA), the Fishery Research Fund (FIP), and
the National Fund for Technology & Production Development (Fontec).

Independently of such initiatives, much remains to be done. A frequent criticism of LAC
agricultural research systems is that they are managed in isolation from national STé&l
systems. Integration of the various actors in the ST&l development process requires a
conception of research that focuses on the pursuit of economic, social and environmental

16 . . . N . . . . .
The main bodies are the National Scientific & Technological Research Commission (Conicyt), the Presidential
Advisory Commission on Scientific Matters, and the Economic Development Agency (Corfo).
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goals rather than just S&T. Thus among other needs for institutional innovation, this entails
taking action to establish more collaborative linkages as well as regulating key issues in
research such as intellectual property rights.

The establishment of new linkages between R&D and innovation involves a number of
actions that have been taken both regionally and by individual countries. The former include
the PROCI cooperation programmes mentioned above, for example; these were set up from
the 1980s onward, with support from IICA, IDB, FONTAGRO and associated NARIs. Besides
programmes, regional research networks are also important, as noted in the previous
section.

With regard to country initiatives, it is worth citing those of Brazil and Chile. In the
Brazilian case, Embrapa established a business office in Venezuela in 2008 to promote
innovation, knowledge sharing and collaborative learning. Its specific goals relate to
prospecting, fostering international cooperation, technology transfer, and trade. Chile’s
experience with new linkages includes the National Innovation Council (CNIC) set up in 2005
to promote innovation for competitiveness throughout the economy. It has set a target of S&T
investment corresponding to 2.5% of GDP by 2020.

A strategy that has contributed to an increase in participation by private enterprise in
research funding and execution is the creation of funds by means of voluntary donations or
compulsory contributions levied from farmers and manufacturers. In Colombia, for example,
a significant proportion of research activities has been funded by associations of farmers,
who are required by law to pay taxes on certain crops (Stads & Romano, 2008). In Brazil, the
Funcafé fund is an important source of funding for coffee research. It is made up of
compulsory contributions levied as a percentage of the sales price of a 60-kilo bag of coffee
beans. Another Brazilian initiative is Fundecitrus, an association that includes funding and
conducting citrus research as well as service provision in its mission statement. Voluntary
contributions from orange growers and juice makers are among its main funding sources.
Financial matters aside, it is important to note that farmers and manufacturers also influence
the agricultural research agenda by participating in associations and funds of the type
mentioned via collegial bodies.

In Uruguay, the research consortium for cereals and grains (barley, wheat and others)
counts with the participation of all important actors involved in the productive chains
(productive, industrial, S&T, suppliers). This initiatives conduct research and other
cooperative actions towards innovation. It is a well succeeded case of public private
relationship on innovation.

Based on these general characteristics of the institutional arrangements of agricultural
research and their innovation mechanisms, the following critical points should be highlighted:

Institutional structures for public agricultural research in LAC countries are highly
diverse, particularly with regard to:

The importance of agriculture to the national economy;

National agricultural ST&l systems, especially their complexity and
coordination (the best organised are those of Argentina, Mexico, Brazil, Chile,
Uruguay and Colombia, whereas most Caribbean countries do not have a
national institute and their systems buy in rather than develop technology);

Relations between public and private research (with a major role being played
by NGOs in Belize, Colombia and Honduras, and by nonprofits in Chile,
Colombia and more recently Brazil; and with strongly staffed government
agencies in Brazil, El Salvador and Panama).

Although NGOs play a role, they still represent experiences that are not appropriately
generalised among local organisations and small producers (IAASTD, 2009).
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Although the private sector’s share of investment is small in LAC compared with the
developed countries and with developing countries in the Asia-Pacific region, it has
increased during the present decade, as exemplified by coffee in Colombia, cotton
and soybeans in the Centre-West of Brazil, and barley, oleaginous and wheat in
Uruguay, among others.

Public-private partnerships geared to innovation have increased, albeit very modestly.
This is perhaps one of the goals most pursued and least developed in the initiatives
of several countries, i.e. institutional arrangements that from the start combine R&D
with applications in agricultural or industrial production.

Initiatives with varying degrees of impact implemented by regional and global
multilateral agencies to finance agricultural research in LAC. The following deserve
special mention:

Regional Fund for Agricultural Technology (FONTAGRO) through calls for
proposals and funding of the projects selected;

United States Agency for International Development (USAID);

World Bank, via competitive mechanisms and grants or loans to research
institutes in the region to fund their research, HR and infrastructure
programmes;

Inter American Institute for Cooperation on Agriculture (IICA), via regional
cooperation programmes known as PROCIs (Procisur, Prociandino,
Procitrépicos, SICTA).

Initiatives by agencies from other countries via bilateral cooperation, e.g. France’s
Agricultural Research Centre for International Development (CIRAD) and National
Institute for Agricultural Research (INRA), which operate in the French-speaking
Caribbean countries, Germany’s Ministry for Economic Cooperation (BMZ) in Central
America and Swiss Office for the Development and Cooperation (COSUDE) in LAC.

Importance of grants and donations to the poorest LAC countries, such as Nicaragua
and Honduras.

Growing importance of competitive funds in the financing of agricultural R&D (e.g. in
countries such as Chile, Brazil and Mexico). While on one hand these mechanisms
allow greater flexibility in setting research priorities, attracting increased participation
by the private sector and universities and promoting cooperating between
government, business and academia, on the other hand they entail higher
transactions costs (due to the expense of preparing proposals, which may not be
approved, and the use of technical support from specialists to reduce the risk of non-
approval) and focus on applied research.

Initiatives, often timid and of limited scope, to promote agricultural innovation
programmes rather than just R&D.

Low levels of interaction with disciplines in other knowledge areas (outside agrarian
sciences) that could contribute in terms of normally untapped content and alternatives
for technological development and innovation.

Associated with this last point, ST&I initiatives in agriculture are mostly introverted
and not integrated with national ST&I systems.

The following priorities for future action can be derived from the above points:

The diversity of ST&l systems must be preserved in terms of size, socio-economic
conditions etc., without any attempt to homogenise them.
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Preservation of diversity means there is no optimal model for ST&l systems to be
applied in LAC countries, but also that certain structural conditions must be present in
the organisation of these systems.

The structural conditions in question include the acquisition of competencies to deal
with the fundamental mechanisms of innovation. Each country must decide on its
priorities, from competencies in basic and applied research in many or few knowledge
areas to competencies in adaptive research using knowledge developed externally,
technological competencies applied in specific segments, competencies in using
knowledge and technology in production, competencies in organising innovative
markets to add value to products (sales and marketing), and competencies in
organising innovative production systems, among others.

Not all ST&I systems need to be complete with all competencies in house. Some will
be more complete and complex than others, but this does not mean more innovative.
Being more or less innovative does not depend on having a hypertrophied R&D
structure in the country, but has to do with the capacity to seek out the new wherever
it may be (within constraints such as weather and soil conditions) and implement it in
accordance with local production conditions. Innovation is not so much radical as
incremental and does not always require profound R&D efforts.

This perspective is fundamental if we are to stop treating the systems of less
developed countries as stunted structures in need of growth. Differing conditions on
the ground call for adequate ST&I system design. A make or buy decision is critical in
structuring any ST&I system if it is to be effective and efficient.

Other important points flow from the above comments:

Strengthen the institutional mechanisms put in place to support initiatives in
LAC without major interruptions to system organisation;

Improve linkages and cooperation among and within systems and between
systems and users (when the latter are not part of the system);

Strengthen local, national, regional, and global networks with a more
integrated and participatory strategic vision;

Increase public and private investment in as integrated a manner as possible,
so that in most cases innovation will depend on this combination — after all,
entrepreneurship will usually be the decisive factor in determining whether
new technology or knowledge is implemented;

Improve communications between the system and society regarding its
importance and impact (a system is built on social legitimacy);

Create competencies in ST&l management;

Diversify mechanisms and competencies in financial management and
fundraising from competitive or non-competitive sources, inside or outside the
agricultural sector and inside or outside the country;

Update research agendas in accordance with local, national, regional and
global guidelines and make them happen via product, process and service
innovations.

1.3 Alignment of policy guidelines, priorities and research needs
The convergence between agricultural research and reduction of poverty and creation of
wealth is not a simple equation, not only a matter of having well defined priorities of research.

Social inclusion, hunger and poverty eradication, social equity and environmental
sustainability as is well known, do not depend mainly of research and development activities,
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it depends, overall, on the ways in which the results of the R&D are appropriated. That
means the development depends on the ways and degrees that innovation takes place. In
other words, to achieve effective innovation through research it is necessary to integrate
other policies than those specifically related to S&T.

It is a common sense that investments in S&T bring about positive economic results. The
reason for that resides in the fact that if a new knowledge or technology is adopted with
success is because it has at least one out of two effects: reduction of costs and increase of
productivity, or new and more valuable products or services. That is what the word
innovation actually means.

It is also well known that benefit-cost evaluation on the impact of agricultural research is
normally positive and high. Figures ranging from 6 to 13 times the B/C relation are quite
common in the literature (Alston et al., 2001; Avila et al., 2005). However, these evaluations
do not show how the value that is created by innovation is socially distributed and
appropriated.

Of course, there are also negative impacts, not only regarding the economic scene (e.g.
concentration of income), but also and specially regarding environmental impacts. Chart 6
shows a much summarized set of positive and negative impacts of the paths of the
agricultural research in LAC.

Chart 6: Principal impacts of agricultural research in LAC

Source: IAASTD, 2009

1.3.1 Main impacts of agricultural research

The LAC section of the 2009 International Assessment of Agricultural
Knowledge, Science & Technology for Development (IAASTD) includes a set of public policy
recommendations to support R&D on initiatives to combat hunger and poverty, reduce
inequality and promote sustainable development emphasising small family farmers,
indigenous communities and eco-farming. This poses the challenge of formulating public
policy alternatives that take into consideration the wide array of differing economic, social,
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cultural and ecological conditions in LAC countries, not to mention different degrees of
economic openness and deregulation.

As mentioned earlier, some regional political groupings and several countries are already
working in these areas, especially with regard to the following:

Public policy on food sovereignty: food security, food sovereignty, women’s
participation, feminisation of agriculture, development and culture;

Policy to promote participation by public and private actors in the development of
R&D agendas:

Action at the national level: adequate legal mechanisms, effective
mechanisms for participation, decentralisation of R&D systems, mechanisms
for disseminating information, mechanisms for policy assessment and
monitoring;

Action at the local level: strengthening local institutions, capacity building;

Policy to promote sustainable management of production systems: sustainable
production management, biodiversity and intellectual property, education and rural
extension, climate change;

Policy on sales, marketing and market access;

Policy on financial services for rural populations.

1.3.2 The role of agriculture and R&D in combating hunger and poverty

A point of special interest for the purposes of this paper relates to the impact of policies in
combating inequality and poverty, since this is a critical issue for the LAC region.

According to IFAD, rural poverty is a dynamic process involving human relations and
interactions influenced by multiple factors of a historical, social, political and economic
nature. Given these characteristics, measures of poverty must take into consideration such
factors as social exclusion and discrimination, lack of access to basic services, and
insufficient family income.’

Rural poverty is more acute than urban poverty and its elimination is an arduous task.
More than 1 billion people live on less than a dollar a day in the world today, and the rural
poor comprise at least 800 million people according to the classification used by IFAD.

17 o . .
The World Bank classifies as poor all those who live on less than a dollar a day, while CEPAL measures
poverty using national standards based on data for 19 countries with 87% of the total population in the LAC.
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Figure 4: Rur al poverty in the world — millions of people (2007)

Source: www.ruralpovertyportal.org

The data in Chart 7 show that there has been a relative decrease in the number of poor
and extremely poor inhabitants of rural areas, although the overall number of poor people
has fallen even more as a proportion of the total population. In real terms the number of rural
poor has practically doubled, while the number of extremely poor has risen about 50%. Most
are found in the Northeast of Brazil and the Andean region.

Chart 7: Poverty and extreme poverty in LAC  — millions of people (N) and per cent  (1980-2007)

Poort Extremely poor?
Total Rural Total Rural
Year N % N % N % N %
1980 135.9 40.5 62.9 59.9 39.9 18.6 225 32.7
1990 200.2 48.3 121.7 65.4 48.4 225 45.0 40.4
1997 203.8 435 125.7 63.0 46.6 19.0 42.2 37.6
1999 211.4 43.8 134.2 63.7 46.4 185 43.0 38.3
2002 221.4 44.0 146.7 61.8 45.8 19.4 51.6 37.9
2005 209.0 39.8 137.9 58.8 39.3 154 41.8 325
2006 193.5 36.3 127.2 54.0 35.9 13.3 347 29.2
2007 183.9 34.1 121.0 52.1 33.9 12.6 33.9 28.1

1 People with less than poverty line income. Includes those in extreme poverty
2 People with less than half of poverty line income. Source: CEPAL, 2008
Source: CEPAL, 2008

The data show poverty rates peaking in the 1990s, owing to economic crisis in the
previous decade as well as population growth. In the ensuring period (2002) the absolute
number of poor people actually increased to such an extent that it surpassed the highest
number ever recorded, due to the 2001 crisis in the region. Poverty rates can be seen to
have fluctuated in response to economic events, especially domestic and external crises.
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Economic growth usually leads to improvements in the quality of life and incomes of rural
populations, but development policies are required for significant change to occur. The 1990s
saw economic liberalisation and a reduction in state participation in the economy in most
countries of the LAC region. In the sphere of development policy this was a period of
intervention by the World Bank and other organisations. For Giordani et al. (2007), rural
development policies in the period were important for combating poverty but in practice
introduced partial and discontinuous measures lacking in articulation, just as in previous
periods when they were driven by ideological, political and economic cycles. The economic
liberalisation policy cycle had differing impacts on LAC countries. According to Stiglitz (2003),
it did not lead to a reduction in poverty but increased political and economic instability in the
region, although it did result in some positive institutional changes.

During this period, agricultural development policies focused on increasing production
and land productivity, transplanting the productivist model to small farms. Government action
consisted mainly of investment in the form of subsidies or grants, but these did not lead to
structural change.

Given the wide variety of different causes for rural poverty, as well as local and regional
peculiarities, it would be inappropriate to pursue general solutions for the LAC region. The
traditional approach is based on stimulating migration to cities and offering assistance
through social protection networks as well as direct aid. However, new alternatives are
emerging to offer solutions based on sustainable development and integration between the
countryside and the rest of the national economy.

The possibilities for change and higher incomes for the rural poor can be grouped into
three categories: (i) growth of the agricultural sector; (ii) sustainable use and conservation of
natural resources; and (iii) incorporation of non-agricultural rural activities (Echeverria, 2000).

The actions involved in the first category would be basically the creation of an effective
market in land sustained by financial markets tailored to the needs of small producers via the
provision of specific lines of credit, which would be supplemented by the development and
transfer of specific new technologies. The second category, relating to the environment,
would involve the growing of multiple crops and conservation, as well as the restructuring
and enforcement of standards for the use of natural resources. Lastly, the third category
would involve action to promote an increase in income through activities not necessarily
related to planting crops or breeding livestock. The author’s suggestion is that incentives be
offered for the creation of rural micro enterprises, as well as vocational training and
mechanisms to attract public and private investment in infrastructure.

The IDB proposes similar alternatives, relating to extra-agricultural activities and
agricultural growth incentives, which to be feasible must be integrated into national, regional
and municipal development policies so that there is integration at all levels, promoting the
creation of new, far more interconnected structures that enable inclusion of a larger
proportion of the population in the economy and society.
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PART II: KEY ISSUES IN AGRICULTURAL RESEARCH FOR DE VELOPMENT IN
LATIN AMERICA AND THE CARIBBEAN

In the second part of this document a set of key issues is presented. As in the first part, it
represents a synthesis of several priorities of research that were found in a large review of
the literature. These key issues are a consolidation of different perspectives about what are
the main priorities regarding agricultural research in LAC countries. As a synthesis it tries to
gather data, opinions, and expectations giving them convergence and coherence.

It is important to say that it also incorporates many contributions from specialists that
addressed their opinions and suggestions through an electronic consulting (Trigo, 2009) and
a face-to-face meeting, that were, in general, highly convergent with the issues already
addressed.

In a general perspective, this part shows some of the most frequent themes that take part
in the agendas of research in the LAC region. Of course it is not exhaustive, but it shows a
guite extensive set of issues that are unequivocally important to the region and that are
influencing the agricultural research policies in the continent. The reader will note, for
instance, that some issues like the ICTs and the biotechnologies are considered in their
pervasive characteristics, once they are important for almost every key issue. That means
we consider them not as specific issues but moreover as transversal subjects that are
present in almost every key issue.

2.1 A conceptual approach to the key-issues

Although the Latin American & Caribbean (ALC) region has significant capabilities in
terms of natural, human and institutional resources, it also has a large poor population and
many countries with a low Human Development Index (HDI),18 such as Haiti (0.529),
Guatemala (0.689), Bolivia (0.695), Honduras (0.700) and Nicaragua (0.710) (PNUD, 2008).
Contributing to a reduction in aggregate poverty, in rural poverty and to increase the wealth
creation by means of producing and using knowledge is a major challenge of the agendas of
the systems of science, technology and innovation (STI systems). STI systems have to be
developed not only to be bigger and more complete than they are nowadays. They also have
to consider the challenge of creating and distributing wealth.

The natural resource endowment of the LAC, and the capacity many of its countries have
acquired to develop and transfer technology, present significant opportunities to contribute to
efforts to surmount the great global challenges of food security, social inclusion and equity,
and poverty reduction. In a world with a steadily growing population and hence rising
demand for food, alongside a downtrend in production because of dwindling natural
resources (especially land and water), the agriculture has a key role as an engine of
development.

Despite its comparative advantages, the Region also faces new challenges imposed by
climate change, limited availability of land and water for production, and rising costs of inputs
and transport due mainly to escalating fuel prices (Alarcén & Allegri, 2008), among others.

Technological innovation in agriculture will play a key role in enabling LAC countries to
address these challenges and continue developing.19

*® The HDI, calculated by the United Nations Development Programme (UNDP), is a summary
composite index that measures a country’s average achievements in three basic aspects of human
development: health, knowledge, and a decent standard of living. Health is measured by life
expectancy at birth; knowledge by a combination of the adult literacy rate and the combined primary,
secondary, and tertiary gross enrolment ratio; and standard of living by GDP per capita (PPP US$).

1 According to data presented by Alarcén & Allegri (2008), technological change can be shown to
account on average for 30%-40% of the changes in agricultural production.
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The main challenges faced by the region in the new global context have already been
detailed in the document that synthesizes the more recent studies about agricultural
development in the LAC.” There are a number of ways to address them, but one of the most
important is the pursuit of higher crop yields, as well as product differentiation and
diversification, adopting technological standards that protect the environment while improving
social inclusion and equity. This is not an easy thing to formulate.

However, it is not enough to resolve the technological challenges unless these efforts are
accompanied by adequate policies, institutional frameworks and organisational and
managerial models for the development of research and innovation. This entails the
incorporation of institutional, managerial and organisational innovations that enhance the
ST&l system, raising fresh technological, environmental and social challenges, as well as
others of an institutional nature that cut across the former.

Although the major challenges relating to agricultural technology are global, the region
has its own urgent needs in accordance with its specific characteristics. On this point it is
important once again to stress the significant heterogeneity of the countries in the LAC
region, their considerable ecological and cultural diversity, and the wide variety of different
needs and opportunities that determine differing research priorities.

The heterogeneity of the Region is in itself a major challenge for thinking priorities.
Income disparities, environmental conditions, level of insertion in the economic process,
among other differences, require a multi-perspective to define priorities of research. As
suggested in the electronic consulting particular attention has to be given to small countries
where problems of economies of scale and scope are normally found (Trigo, 2009, p.5). This
is really a big issue for policy makers and there is no other way to consider it than watching
the scene as a multiple and diversified one.

We propose here a list of key issues that can be seen in different perspectives. These
perspectives could be organized in different ways. For instance, perspectives could be
defined in terms of natural environmental endowment or geographical position (forest, sierra,
coast, savannas, pampas etc.; different latitudes etc); or in terms of socio-economical
situation of the people that lives in and from the agriculture.

However, because of the nature and the objective of the present document, we would like
to propose perspectives based on the different forms and degrees of insertion of agricultural
producers in the systems of STI. We suggest that priorities of research should consider the
distinct modes and levels of insertion of rural producers in the knowledge creation and
appropriation systems.

Here is important to define the meaning of the concept of STI systems. First of all, we are
not considering it in its restricted meaning, as a unique and single system that serves as
reference to any kind of situation. On the contrary, we consider the idea of different systems,
not only among different countries, but also inside a country. That means in a single country
we can find many systems of STI (sectoral, local etc.).

In the classical definition of Lundvall (1992), a system os STI “is constituted by elements
and relationships which interact in the production, diffusion and use of new and economically
useful, knowledge”. The most important characteristic to keep in mind is precisely the fact
that, under this perspective, producers, suppliers and other actors can build systems with
particular characteristics representing their specificities.

For instance, small producers can incorporate more or less knowledge and transform this
in appropriable value depending on the structure of the systems they are inserted. Small
scale and familiar production can benefit from the exploitation of niche products and
services. For that they need a specific organization to establish a systematic flow of

?° This document was prepared as an input to identify and describe the key issues that are presented
hereafter.
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knowledge and actions that allow them to add and to appropriate value in the processes of
production and commercialization.

Complementary, large farmers that produce commodities need permanently increases of
productivity and cost reduction. The heterogeneity of the agriculture production in the region
pushes us to consider the very meaning of the definition of Lundvall.

That is why we propose here a matrix that crosses priorities of research with different
profiles of producers. Issues like climate change, environmental sustainability and application
of modern tools of biotechnology are universal, in spite of having specificities depending on
the country and the profile of the social actor. The very meaning of inserting a producer in a
system of STI is to make him or her take advantage from the flows of creation and
appropriation of new and economically useful knowledge.

To specify it a little bit more, we would like to propose that the priorities and the agenda
of agricultural research should consider three categories of producers: those who are already
inserted into the systems of STI; those who are in the threshold; and those who are not yet
inserted. As inserted into the STI systems we mean producers that: a) incorporate more or
less knowledge in the production; b) know more or less how to manage a diversified base of
techniques of production; and c) know more or less how to appropriate the value created in
the processes of production. This is a methodological way to consider the diversity of the
agricultural production of the Region.

However, this classification needs to be complemented in order to take into account one
fundamental characteristic of the agriculture in the Region, which is the weight of the familiar
agriculture and the small scale producers in almost all countries. As it is showed here this
sort of properties accounts for circa 85% of the agricultural producers of the Region.

The characteristic of having important participation of these types of producers and
properties does not mean that they are homogeneous. On the contrary, they are quite
heterogeneous. Among familiar and small scale producers one can find all the three
categories listed above. It is possible to find properties with familiar organization well
integrated into the market and into the systems of STI and others that are about to be
integrated or not integrated at all (FORAGRO/IICA/GFAR, 2009; Salles-Filho et al. 2009).

The curious thing is that this same kind of heterogeneity appears among bigger or large
scale producers, maybe in a reversed proportion. That means we still have properties and
producers with large extensions of land not inserted into the STI systems, nor even intensive
in technology. That is why in the Table bellow we propose a subdivision of the categories in
two types: large scale and small scale or familiar production. This way we could cover most
part of the productive and the innovative situations in LA&C agriculture production.

The Table is a way to show that priorities of research can change from one category to
another regarding the same key issue. In some cases we can have a common solution for
several categories, in other cases we need a specific agenda to meet the specificities of the
categories. In the present document the idea is just to present this approach. Here is not the
place and the moment to fill-out the matrix. The contents of this matrix represent a more
detailed agenda of research that is precisely being built by GFAR.
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Figure 5: Matrix — Key-Issues x Types of Producers

In the next section these key issues are detailed.
2.2Key issues of STI for development

2.2.1 Increase of production and productivity

2.2.1.1The search for productivity

This is a permanent priority for any region both to follow in the path of competitiveness of
commodities and to increase productivity in less developed areas. The degree of land
occupation with agricultural production and the levels of productivity are moving targets that
need permanent efforts to be achieved. The Region has some of the most fertile soil areas in
the world. It also has large extensions of productive land. Research to give better productive
occupation of the land lasts an important drive to promote local and national development.

2.2.1.2 Relatively untapped plant and animal specie s must be more intensively
developed and value added to production

In this respect the LAC region should continue producing basic food but using
technological innovations that add value to food crops. Levels of productivity of traditional
crops, such as wheat, rice, beans, cassava, among others, with high participation in the
overall diet in the world, should be increased. Reducing the technology gap existing in the
field and researching the new constraints arising from climate change and agriculture
expansion will be achieved increases in both production and productivity considering the
conditions of sustainability.

Moreover, it is important to plant crops that have been relatively neglected to date but are
of key significance to small farmers and family farmers and to their diet (Alarcén & Allegri,
2008). This means increasing production of staples above all in tropical countries that are
food importers and have the poorest people. It should be clear that the social structure is
critical to deal with the issue of increasing production and productivity.
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It is not a matter merely of rehabilitating the concept of “orphan” products, widely used in
the 1980s, but of developing production chains and innovations in these products, not least
to bring them to market as product innovations. Achieving scale in the entire productive chain
is one of the key challenges for their productive and commercial success.

Thus it is important to prioritize (not disregarding other fronts) research on crops and
products with the best possibilities to add value and integrate with agroindustrial complexes,
such as tropical fruit, nutraceuticals, greens, animal products, and native genetic resources
(medicinal and aromatic).

The main point is the capacity to identify and develop crops that increase both production
and yields, and that involve adding value systemically and with economies of scale.

2.2.1.3The agriculture frontier must be expanded i  nto areas that are currently marginal

(...) (there is) a necessity of technological development to expand the productive frontier
in its own limits in order to better exploit the land now already incorporated and to reduce
pressure on forests and biodiversity. (electronic consulting — Trigo, 2009, p.6)

The countries of the Region have frontiers within agricultural frontiers. This means there
are very significant amounts of highly unproductive land, with extensive pastures and very
low productivity. Brazil alone has more than 170 million hectares with extensive pastures,
most of which are in a degraded condition. From the environmental standpoint as well as to
increase production, making these areas productive is an urgent necessity. To do this it will
be important to develop and apply knowledge of soil management techniques and
biotechnologies that permit genetic improvement to adapt crops to environmental stresses
and different production conditions, while enhancing their nutritional value and yields. In
many areas production can be multiplied by two or three with relatively little investment.

Besides being productive and technological, this perspective would make a very
significant contribution indeed to agricultural and natural biodiversity conservation and
valorisation as well as controlling carbon emissions precisely by reducing deforestation.

2.2.2 Diversification and differentiation of agricu lture products and services

Although this document considers diversification and differentiation of products and
services from the point of view of agricultural commodities and new products to markets, it is
important to note the increasing role of ecoturism and environmental services and use of
agricultural by-products in recent years.

2.2.2.1 Promotion of diversification of commoditie s (niches of commodities)

One important trajectory to add value is the differentiation of products that have global
and homogeneous markets, introducing incremental innovations that are capable to create
the so called “niche-commodities”. This kind of objective can modify not only the profile of
production of a specific region, but also to promote new levels of rent among producers.

2.2.2.2 Promotion of new species and new varieties  (new products to the markets)

Promoting new cultures and livestock is also a way to increase rent and to add value to
the production. This issue is particularly important to the small scale agriculture, specially the
familiar production and must also consider the differences among products and markets
(domestic, local, national, exportation, subsistence etc.).

Two points are particularly important. The first is the necessity of establishing
communication and education to increase the participation of familiar production, indigenous
communities as well as consumers in the definition of priorities. The second is the
perspective of strong relation among food security, agroenergy and agroecology.
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2.2.2.3 Development and incorporate seals of qualit  y (social sustainability)

Development seals of quality, particularly those regarding the social sustainability, is also
guite important to small scale and familiar producers because it can achieve premium prices
on the markets. This is an important way to add value to the small scale production.

The increase of revenues by adding social value (or even socio-environmental) to typical
products (familiar farmers, ethnical communities etc.) can only be appropriated by convenient
and appropriate institutionalization, like social seals and trademarks. This is a critical element
to complete the cycle of technological innovation and to make value appropriable by
producers.

2.2.3 Increase of food safety and quality

Increased demand for food from growing populations, especially in China and India, is
accompanied by a decline in grain production due to the loss of arable areas worldwide, crop
losses caused by climate change, and thus falling global food stocks. Moreover, high prices
of fossil fuels have led to the use of food crops to produce energy.?* The LAC region’s rich
genetic agro biodiversity and wealth of natural resources offer an opportunity and a
challenge for development and determine its research priorities.

2.2.3.1Incorporation of standards of quality to ad  d value to the product

To be competitive in the context of globalisation, agriculture and agribusiness must adapt
to changing market conditions. Economic growth in the industrialised countries, alongside
urbanisation, leads to changing consumer habits and the creation of new niche markets. At
the same time, consumers in those countries are becoming more demanding in terms of
guality and food safety.

Value must be added to products while assuring compliance with standards of quality,
traceability and food safety that support sustainable productivity and growing
competitiveness (national and international), while also opening up opportunities to sell to
untapped markets. Thus it is also important to develop post-harvest technologies that add
value and meet consumer demand.

2.2.3.2Development and incorporation of good pract ices towards food safety
standards

Promoting health products and food safety remains highly important. This must be done
by developing standards and practices for monitoring, preventing and controlling the main
diseases that affect the region’s principal crops.

The main issue is the application of biosafety protocols and technologies. However, as in
the case of practically all the topics covered here, this necessarily entails reorganisation of
the methods of R&D project design, implementation and management from an innovation
standpoint, which in turn means that it is a matter not so much of traditional technological
generation and diffusion but of developing innovative chains within production systems, from
production to marketing of agricultural products.

More knowledge must be acquired on integrated pest management and integrated
management of crops and livestock, including advances in biological control. There is no
guestion that a great deal of technologies are available for this purpose and could be better

! As noted by Alarcén & Allegri (2008), several studies have shown that this trend will persist for roughly ten
years. According to CEPAL, the increase in demand for food correlates directly with the increase in the numbers
of people living in conditions of poverty and extreme poverty in LAC. The global financial crisis that broke out in
2008 temporarily reversed the escalation of food commodity prices. Almost a year later, these prices have begun
rising again and they are currently expected remain of vertibilidad prices, although studies in this area shows that
for several years food prices will not return to levels that were in 2005.
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disseminated in order to strengthen production chains. However, hew technologies also need
to be developed to enhance the economic and social impact of these activities while
controlling their environmental impact. Indeed, the need to reduce pesticide use in order to
mitigate the environmental impact of these agrochemicals has been neglected in recent
years, largely owing to the increasing amount of attention attracted by climate change and
the resulting effects on priorities for agriculture in the decades ahead.

Another central point in this issue is precisely the development of organics, which is
increasingly demanding the incorporation of knowledge to be recognized not only as a
technical and economic alternative but also as a safety and trustable source of differentiated
products.

2.2.4 Facing the challenges of the climate change

(...) the mitigation and technological adaptation to the climate change is identified as a
transversal challenge that influences virtually all other issues. It also affects all sorts of
producers, products and ecosystems. (electronic consulting — Trigo, 2009, p.6).

Climate change is a central issue for human development, as expressed by PNUD
(2007), the world has less than a decade to change the course of the changes and
addressed this issue requires urgent action. The way you face this challenge today will
directly affect future human development. Currently, it is the poor who bear the brunt of
climate change. According to the PNUD report 2007-2008, the rapid accumulation of
greenhouse gases is changing the climate forecast and is reaching the so-called “tipping
points” that correspond to no-linear and unpredictable events that can trigger environmental
disasters. No country alone can win the battle against climate change, joint action is needed.
While currently, the subject is on the agenda of almost every country in the world, there is a
significant gap between scientific evidence and the policy response.

Climate change will affect rainfall, temperature and available water for agricultural
activities in vulnerable areas. Scenario studies for selected LAC countries (Mendelsohn et
al., 2007) permit the prediction that agriculture in the region will be generally affected by
global warming.

Farmlands will lose net value to a greater or lesser extent depending on the severity of
the phenomenon. However, not all parts of the region will be equally affected. Areas that use
irrigation will suffer less than rain-fed areas and land values in colder areas will rise thanks to
slightly higher temperatures.

2.2.4.1 Promotion of studies to better understand ¢  limate change and its impact on
agriculture and the rural

Prospective studies of potential impacts and development of models to monitor the
changes are required to facilitate decision making to producers on production strategies to
face the news scenarios. The study of Mendelsohn et al. (2007) showed that producers will
change and their production systems to the extent that the climate will change. The
prospective studies should not be considered “one-off studies”, not least because the
predictive accuracy of the models available today is only moderately reliable. Thus what is
needed is close monitoring of the impact of climate change on production systems on an
ongoing basis.

2.2.4.2 Development of adaptative technologies

Climate change causes variations in water supply, leading either to drought or surplus
depending on the area and this affects crop yields. Thus biotechnology and genetic
resources play a crucial role in the development of plant varieties that are resistant to biotic
and abiotic stress and adapted to new climate conditions including temperature, soil and
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water, as well as the diversification of production and refining of techniques for natural
resource conservation (Palmieri et al., 2009; Embrapa, 2009).

The principal point is to anticipate the development of new technologies that can face
possible changes in the temperature as well as in the soil and water conditions.

Because of the focus on long term prospective (e.g. the IPCC studies), many decisions
about the research agenda that could already have been taken are in practice being
postponed. That is why it is quite important to adopt the approach of “climate change risk
management” which favors a risk management perspective. The premise of this concept is
that an improvement in risk management towards agricultural systems more adapted to a
wider spectrum of natural conditions (soil, water, weather) will be less vulnerable in the
future.

One decisive path is to increase research related to the quantification of production risks
associated to climate change, including the increasing of water demand and supply, the
creation of research database to inform S&T policy makers, and also the identification and
development of productive practices that can be more resilient when submitted to extreme
variations of climate and related natural conditions. In this particular, the experiences of
indigenous communities can be extremely useful and should be part of a research agenda.

2.2.4.3 Development of mitigation techniques

Agricultural production is one of the most important sources of greenhouse gases, such
as nitrogen oxides and particularly methane. Animal production and irrigated crops such as
rice are sources of these gases which emissions need to be reduced. Technologies must be
developed that mitigate the effects of climate change.

One important priority is precisely the development of technologies and techniques that
can promote the fixation of carbon dioxide in soils (for example, with zero tillage in degraded
pastures of LAC) and in forests. This also allows producers to take advantage from the
carbon dioxide certifies market (what must include the small scale producers). To this, it is
necessary to develop and to diffuse carbon footprint techniques. Besides the reduction of
methane emissions in rice and livestock systems are also a central point in this issue.

The main aspect is training professionals in the development of this type of technology.

2.2.5 Conservation and sustainable use of naturalr  esources

The conservation and sustainable management of natural resources are another clear
key issue to the agricultural development in LAC. Under this issue it has to be considered the
agroecology as well as the agroforest production as main axes of the research and
innovation agenda. In this respect, any research agenda has to add all efforts in order to
optimize the use of natural resources and the biodiversity as well.

2.2.5.1 Fostering the agroecological perspective on the agricultural production

It requires the integration of ancestral, traditional and indigenous production systems
based on agroecological approach to sustainable development of agriculture, in order to
promote the agricultural production with minimal depletion of natural resources.

It is essential the inclusion of socio-environmental aspects in the priorities for research,
production and marketing. This reinforces the importance of migrating from R&D to
innovation, since innovation projects have to be designed from scratch to appropriate the
results of R&D, via the market or other means.

2.2.5.2 Optimizing the use of soils and water

It becomes necessary to prioritize management technologies that optimize natural
resources (considering costs and quality), mainly water and soil, and reduce environmental
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pollution. This theme links strongly to those of climate change and the need to diversify and
differentiate production for niche markets.

The principal aspect is the development of technologies and agricultural best practices
(as zero tillage defined by FAO) for environmental management and nutrient recycling, as
some of the most urgent research priorities for LAC. These are technologies that address
several challenges simultaneously, such as the need to support family producers, the need
to protect the environment, welfare and the need to promote income growth and value
added.

2.2.5.3Promoting the sustainable use of the biodiv  ersity

The Region has a strategic wealth in terms of genetic resources with high agricultural
potential that should be conserved and used sustainably.

The agricultures producers have developed for hundreds of years varieties adapted to
local conditions of production, adaptation that allows them to better behavior against biotic
and abiotic stresses.

Relieving, understand and tame wildlife can be a productive alternative for familiar
production systems. Moreover, these species have a wide variability, which confers a high
potential for response to different environments, highly relevant factor to deal with future
climate change.

It is also necessary to preserve and enhance the genetic resources that are currently part
of the prevailing production systems.

The main point is to protect the genetic resource of the countries through the inclusion of
the issue of biodiversity in decisions concerning the management and conservation of natural
resources.

2.2.6 Development of Agro-energy

(...) agro-energy was highlighted both in its potential benefits — contributions to
greenhouse effects mitigation, income opportunities increasement, etc. — as in the sense
of the its potential risks, associated to competition with food production, and a balanced
distribution of its benefits. (electronic consulting — Trigo, 2009, p.6)

In recent decades much has been speaking worldwide about the use of biofuels as an
alternative that reduces the impact on global warning, for which developing countries of the
European Union have pledged to reduce fossil fuel use progressively.

Among the sources of biofuels, bioethanol is a more advances development stage in the
energy matrix of several countries. In 2006, it represented an energy supply around 3% of
the world gasoline demand (EIA, 2008, apud BNDES, 2008).

Nowadays, bioethanol is produced with conventional materials with high starch and
sugar, such as corn, wheat, other cereals and grains, sugar cane and beet, and there is a
slight predominance of production based on starchy materials (53% out of the total; BNDES,
2008).

LAC countries with high biodiversity, availability of fertile land can be a source of supply
of this industry. The use of GM products for the biofuels industry is part of the political
agendas of some countries of the Region.

Agro-energy must also be seen as an opportunity as local sources of energy in the rural
area.
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2.2.6.1 Development of new sources of production of energy

Technologies are required for the development of new raw materials, since the most
important species for the production of biofuel (oil, sugar cane, cereals) may be strongly
affected by cellulosic substitutes that are at one and the same time opportunities to explore
and threats to avoid (as GM soya, forest biomass and new materials not yet identified or
under consideration, like jatropha, etc).

It is also imperative to reinforce the importance of other alternative sources of energy in
the composition of the energy matrix, as hydro-power and eolic energy. From this standpoint,
agro-energy must be developed together with other alternative energy sources.

2.2.6.2 Development of technologies to use ligno-ce  llulosic materials as a source of
energy

Research is needed to lower costs of production from lignocellulose, since enzymatic
hydrolysis processes for fermenting sugars is still very expensive.

It is necessary to invest in the development of new sources of biofuel, especially cellulose
conversion, given that it is abundant and has lower impact on the use of arable land for food
production.

2.2.6.3 Development of impact studies on the food p  roduction

In a long term perspective, the production of biofuel must address two key issues for the
region and the world, on one hand, avoiding negative environment impacts and on the other,
their production should not be detrimental to food security. It is necessary to develop and
validate methodologies of impact assessment.

It is important to find alternatives that do not compete with food production and also to
develop and validate the energy balance and impact evaluation methodologies (ex-ante and
ex-post, in environmental, social and economic dimensions).

2.2.7 Promotion of institutional innovations

(...) the objective of development with social inclusion can be achieved only if there is an
institutional framework that, on the one hand, promotes a generation of knowledge and
technologies that effectively incorporate and synthesize the diverse needs and interests
of different social actors, and, moreover, articulates the policy-making processes to
transform knowledge into innovation. (electronic consulting — Trigo, 2009, p. 4)

Development cannot be furthered without access to innovation, but access to innovation
does not necessarily bring about development. Similarly, a nhew technology has no impact
unless it is transformed into an innovation (via social appropriation).

For this to happen, it is necessary to have an institutional framework that facilitates
integration among actors and organizations in the system to assure sustainable, inclusive
and equitable growth, integrating universities, private sector, NGOs, foundations and the
international system in defining research priorities. It is also necessary to integrate
technological innovations with changes in the social and cooperative organisation of the
public and private sectors at the national, regional and international levels (Bocchetto, 2008).

Thus the organizational arrangements for R&D (research centres and institutes) must be
moved in the direction of innovation systems. A wide array of changes must be made to
institutional and organizational arrangements so as to promote innovation in agriculture.
Thus priorities for institutional and organizational change must be defined as well as
research priorities.
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Agricultural research has made progress on the institutional front over the last three
decades, but not with the intensity and speed required by the challenges to be faced at the
national and international levels. The main area in which progress has been achieved is in
operating the transition from models that focus on technology to supply-demand models, and
gradually moving toward an approach to meeting needs based on various sources of
knowledge, public-private partnerships, and networking among all those involved in
agriculture and agribusiness.

2.2.7.1Insertion of excluded producers in the STI Systems

Inclusion of the family and small scale farms in the innovation systems is required, which
means it is necessary to develop ways of integrating all the farmers profiles in knowledge
flows and mecanisms of appropriation of value generated by the continuous incorporation of
knowledge. The term “systems of STI” is here treated in plural exactly because there are
multiple possibilities of sistemic organisation of the production and apropriation of
knowledge. Systems can be built according to local, cultural, economic and environmental
dimensions. The promotion of farmers integration in their systems is a critical point to them to
to take advantage from the technological advancement.

That is why family and small scale producers must be included in innovation systems (in
the sense we have explained in the beginning of this document). Given the high percentage
of family subsistence agriculture in LAC (65% of the approximately 15 million farmers in the
Region, IICA / FORAGRO / GFAR, 2009) it is important to support specific projects that
pursue sustainability and good governance in rural development (Bocchetto, 2008). Equally
important is the creation of spaces for dialogue and the identification of needs through
different R&D mechanisms from the traditional ones.

The principal issue is participation by family agriculture in the process of creating and
adopting technological innovations, which means their insertion in production and innovation
chains. Persisting with the model of technology development and diffusion that puts
producers in the position of being passive spectators is no longer acceptable. Adopting the
concept of innovation requires more producer insertion as active agents in the innovation
systems (locals, regional or sectoral).

According to the inputs of the electronic consulting priorities of research related to small
scale producers should consider the following aspects:

(...) () the need to recognize the significative diversity of that category and to
design appropriated strategies; (i) taking the “small farmer”condition as part of the
solution in promoting development; and (iii) (...) integration of traditional
approaches to modern ones like biotechnology and new information and
communication technologies open a wide range of oppotunities which so far has
been very little used. (electronic consulting - Trigo, 2009, p. 6)

2.2.7.2 Building capabilities on new fields of know  ledge and emerging technologies

Scientific critical mass must be created in emerging themes. Not all countries in LAC
have specialised endogenous capabilities that can keep pace with the advance of
knowledge. Professionals must be trained in areas such as genetic engineering,
biotechnological diagnostic protocols, gene flow analysis, food safety, information and
communication technology (ICT), bioeconomy, biofuel, biofertiliser and biopesticides, as well
as tools for the management and valorisation of technology (Alarcén & Allegri, 2008).]

The key issue is to promote education and training, including partnerships with
universities and public and private organisations, as well as alliances between these and the
companies responsible for incorporating the knowledge concerned into products, processes
and services.
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(...) highlighting the need of farmers to acquire the skills to effectively exploit new
technologies and opportunities, as they become available. (electronic consulting -
Trigo, 2009, p. 5)

2.2.7.3 Development of national and international n  etworks

Public and private organisations, collaborative structures and national and international
networks must be strengthened. Latin America’s experience in the past decade shows that
economically and socially equitable development can be achieved only with State
participation to strengthen the public and private institutions and organisations that act as a
bridge to integration of technology into society (Bocchetto, 2008). This requires the creation
and fostering of environments in which strategic thinking can be developed, as well as
innovation networks that can take advantage of economies of scale and scope.

It is important to promote collective R&D arrangements that target innovation. Thus
research projects and priorities are far more efficient and effective if they are oriented toward
innovation (R&D&I).

2.2.7.41Investment in R&D and the private public co  operation

(...) the fact of being relatively small investors in R&D is not the only problem of our
region (...) but also the fact that the region does not show expressive participation of the
private sector in this sort of investment. (electronic consulting — Trigo, 2009, p. 5)

Building instruments, arrangements and policies that encourage private sector
participation in financing research activities and facilitates linkages between public and
private research organisations is required.

Three complementary ways should be taken to encourage private sector participation: i)
as a partner in defining the research agenda; ii) as a partner in the appropriation of the
research benefits; and iii) as a co-financier. The creation of tax incentives and match funds or
trust funds, which support projects co-financed and co-managed by the shareholders
(farmers, researchers, agribusiness, government representatives and other stakeholders,
wether public or private) is a direct and effective way to involve the private sector.

There are interesting experiences that must be systematized and evaluated to identify the
most effective ways to engage the private sector in R&D activities. The basins management
in the Valle del Cauca, Colombia; the priorities definition platforms in INIA Uruguay; the fiscal
funds in Brazil and Colombia; the community participation of the PBA Corporation, Colombia;
the maize hybrids experiences in Nicaragua; the cooperating agencies contributions to
promote and support cooperative research in the SICTA; are, among others, experiences
from which we can learn and evolve. Also, the "Public-Private Partnerships for Agroindustrial
Research in Latin America” (PPP) Project, implemented in the period of 2002 to 2004
generated guidelines for training and promoting public-private partnerships.

2.2.7.5Promotion of innovation (more than generati  on and diffusion)

Management models must change to focus less on technology creation and transfer and
more on technological innovation. Concerns about food safety have highlighted the need to
develop institutional innovations to strengthen the technological services, particularly
regarding the “complex” extension, technology transfer and technical assistance as part of

*? The PPPP program was mainly devlopled under the responsibility of ISNAR (International Service for National
Agricultural Research). It was funded largely by the Federal German Economic Cooperation Agency (BMZ) and
the technical team was formed by specialists from the CIAT Colombia, Embrapa Brazil, INTA Argentine, INIA
Chile, INIA Uruguay, INIA Venezuela and INIFAP México. The IIICA, particularly trough the Cooperative R&D
Programs: PROCIANDINO; PROCISUR and PROCITROPICOS, supported the project. The Hohenheim
University, Germany, also provided technical support.
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the innovation process. It is important that countries, especially those in recent years, for
many circumstances, decreased the maximum or dismantled these services, design policies
and institutional innovations to contribute to technological change and general development
of agriculture, especially small and medium scale agriculture.

Also, it is necessary to develop R&D capabilities and management models that assure
protection and appropriation of the goods produced, support assessment of the impact of
technology, promote refinement of marketing and trading processes, help implementation of
participatory research and extension mechanisms that facilitate access to innovations for
family farmers, and promote women’s inclusion and development.

The key issue is capacity building in the thematic and funding mechanisms that target
innovation rather than just R&D.

2.2.7.6 Strengthening of local, national and region  al systems of STI

(...) the necessity of considering all social actors involved in innovation and multi and
interdisciplinary approaches, that integrate the technology dimension with the socio-
economic ones (...) (electronic consulting - Trigo, 2009, p. 9)

The regional system of technological innovation must be strengthening as well as its links
with the international system in order to promote better articulation of its actors. It is
important to seize the wealth of LAC hemispheric institutionalism aimed at cooperation and
technology integration and its links to global research system, as well as, take advantage of
technological spillovers and spill-ins. The aim point is to influence the renewed presence of
the CGIAR and promote forms of partnership between this Group and the existing national
and regional institutionalism through which we can address regional priorities.

2.2.7.7Promote the integration of policies of STI, agriculture, socio-economic
development and others

It is necessary to promote a new institutionality regarding STI policy. The effectiveness of
the investments in agricultural research is close related to the integration of these activities
with economic, social and environmental policies. The intention of having a true system of
STI requires this sort of integration otherwise we will follow in the same historical path of
having systems of science and technology not committed with development.
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ACRONYMS AND ABBREVIATIONS

BMZ - Germany’s Ministry for Economic Cooperation

Consejo Agropecuario Centroamericano (Central American

CAC ) Agricultural Council)
CAN - Comunidad Andina (Andean Community of Nations)
CARDI - Caribbean Agricultural Research & Development Institute
CAS - Southern Agricultural Council
Central American Commission on Environment &
CCAD -
Development
Comision Econdémica para América Latina y el Caribe
EPAL - (Economic Commission for Latin America and the
Caribbean)
CGIAR - Consultative Group on International Agricultural Research
COSUDE - Swiss Office for the Development and Cooperation
E Empresa Brasileira de Pesquisa Agropecuaria (Brazilian
mbrapa -

Agricultural Research Corporation's)

FAO - Food and Agriculture Organization

Fondo Regional de Tecnologia Agropecuaria (Regional
Fund for Agricultural Technology)

Foro de las Américas para la Investigacion y Desarrollo
Foragro - Tecnologico Agropecuario (Forum for the Americas on
Agricultural Researc & Technology Development h)
Global Conference on Agricultural Research for

Fontagro -

GCARD -
Development
GDP - Gross domestic product
GFAR - Global Forum on Agricultural Research
International Assessment of Agricultural Knowledge,
IAASTD - .
Science & Technology for Development
IDB - Inter American Development Bank
IFAD - Fund for Agricultural Development
IICA i Instituto Interameric_ano de Cooperaci_én para Ia_ Agricultura
(Inter American Institute for Cooperation on Agriculture)
LAC - Latin America & the Caribbean
MDG - Millennium Development Goals
Mercosur - Mercado Comun del Sur (Southern Cone Common Market)
NARI - National Agricultural Research Institute
Programa Cooperativo de Innovacion Tecnolégica
Prociandi Agropecuaria para la Region Andina (Cooperative
rociandino - . T
Programme for Technological Innovation in the Andean
Region)
Programa Cooperativo de Ciencia y Tecnologia
Procicaribe - Agropecuaria del Caribe (Caribbean Agricultural Science

and Technology Networking System)

Programa Cooperativo en Investigacion y Tecnologia
Procinorte - Agricola para la Regidn Norte (Cooperative Program in
Agricultural Research and Technology in North America)
Programa Cooperativo para el Desarrollo Tecnoldgico
Agroalimentario y Agroindustrial del Cono Sur (Cooperative
Programme for Development in Agro-food and Agro-industry
in the Southern Cone)

Procisur -
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Programa Cooperativo de Investigacion y Transferencia de
Tecnologia para los Trépicos suramericanos (Cooperative
Program for Agricultural Research, Development &
Innovation in the South American Tropics)

Procitrépicos

R&D - Research and development
RD&l - Research, development and innovation
S&T - Science & Technology
SICA - Central American Integration System
Sistema de Integracién Centroamericano de Tecnologia
SICTA - Agricola (Central American Agricultural Technology
Integration System)
ST&l Science, Technology and Innovation
Union de Naciones Sur-Americanas (Union of South
Unasur - . .
American Nations)
USAID - United States Agency for International Development
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