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Key Messages  
KSTAI systems need greater interaction and in different ways, including exchanging experiences 

and combining different bodies of knowledge to correct weaknesses and share strengths. One 

encouraging factor is the great diversity of KSTAI systems in Latin America and the Caribbean that 

may be grouped into three major knowledge systems that are not mutually exclusive and may 

complement each other.  
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Prioritize the development of KSTAI systems (conventional, agro-ecological or traditional) 
whose practical results contribute to achieving the IAASTD goals of sustainable development.  

Promote the generation and dissemination of information on all the trade-offs between different 

aspects of rural development (e.g., agronomical, economic, social, cultural and ecological) and 

between the various actors (producers, corporations, society in general).  

Focus on seeking more rational and effective solutions to prevent environmental degradation 

caused by poor management of water, soils and forests, which is a serious problem throughout Latin 

America and the Caribbean. Payment for environmental services is one possible option.  

Promote a systemic vision of agro-forestry and cattle raising activities by combining the agro-

ecological approach with the strengths of the other two systems (conventional and 

traditional/indigenous) for the (short-, medium- and long-term) evaluation of the results of the three 

approaches in terms of cost benefit.  

Develop and strengthen educational programs and programs for the preservation of 
crops/know-how and agricultural research by and for local and indigenous communities by 

empowering local communities and combining their know-how with agro-ecological techniques. 

Promote training and the generation and ownership of new knowledge by producers and local 

consumers. Facilitate the organizational mechanisms (generated by the KSTAI systems) of small and 

medium-sized producers.  

Develop conventional knowledge in genetics, physiology, agronomy, engineering and bio-
remediation, provided that they fulfill the IAASTD goals, by emphasizing those achievements that in 

the past proved to be positive over time and space.  

Create systems for the exchange, socialization and dissemination of knowledge. Synthesizing 

knowledge and socializing/disseminating it within the three systems identified (conventional, 

traditional and agro-ecological) requires the use of new institutional tools that are appropriate to each 

context. The creation of specialized networks in certain sectors or specific crops may be an option for 

strengthening the interaction between these three systems of knowledge and technology.  

Promote participatory research for the generation of knowledge and models of endogenous 
development that reconcile the objectives of the different groups of farmers (agro-industrial, 
agro-ecological, family and peasant) and respond to local needs and above all to the need for 
social equity. The new development models place emphasis on sustainable development, protection 

of the environment and energy efficient systems. Promote popular participation to ensure that 

development is socially just, since this type of justice is not necessarily achieved automatically.  

Promote exchanges at the regional level between the KSTAI systems of the different 
countries, by sharing experiences and combining various types of know-how and knowledge 

systems in order to remedy weaknesses and share strengths. In this way advantage can be taken of 

existing mechanisms for international cooperation.  

 2



Draft – Not for citation 

March, 2007 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

                                                     

Strengthen national bio-security agencies as a means of ensuring compliance with the principle of 

precaution (through the KSTAI system) when introducing new technologies and before the release of 

genetically modified organisms for the prevention, detection and reduction of risks to health and to the 

environment.  

Create new organizational and management models (governance models)  

Given the weaknesses in the structure, design and management of KSTAI systems in Latin America 

and the Caribbean, one option being presented is the proposal of new models for the exchange of 

experiences in the adoption of different organizational and management models by the governments 

of the region that promote greater efficiency and effectiveness in their respective systems.  

Research into social and peasant movements 

(Via Campesina, MST) and the promotion of structures that facilitate dialogue between them and 

other actors in the society and in KSTAI systems. Identify the positive impacts of social movements 

on IAASTD objectives. Also analyze why and under what conditions agricultural enterprises have 

made progress towards achieving the goals of IAASTD in Latin America and the Caribbean.  

Recognition of the important role of the indigenous/peasant KSTAI in the generation and 
conservation of native, forest and domestic agro-biodiversity1 and their intellectual property 
rights. In order to contribute to the goals of IAASTD, it is necessary to achieve a more equitable 

distribution of all of the benefits derived from those genetic resources and the traditional knowledge 

associated with them. The recognition of intellectual property rights is a proposal that has generated a 

great deal of discussion both for and against. The State needs to adopt policies for the protection of 

common intellectual property and the KSTAI systems must incorporate crops and forgotten varieties 

into the productive chain. 

Research, promote and strengthen links between local producers and consumers of 
foodstuffs, at the local regional and international levels (certification).  

Modernize the KSTAI system. KSTAI systems must adapt in order to support these changes at the 

level of academic training (from primary school to a university) and programs of continuing education 

for all members of society. There is need for greater collaboration between agronomy and ecology 

and for a more systemic approach to the agricultural sectors. The transition towards more sustainable 

systems of production requires a democratization of the KSTAI process (prioritization, generation, 

access, use and evaluation). The basis of democratization is the recognition and development of 

traditional KSTAI systems and the strengthening of local organizational structures.  

The development of KSTAI through the integration of production, agro-ecological and 
traditional/indigenous know-how must focus on strategies for the protection of the immense 
biodiversity of Latin America and the Caribbean and strengthen the peoples of the region in their 

 

1 Understood as planned diversity (of seeds and species cultivated for production and the unplanned diversity of 
varieties that contribute to other environmental services, such as pollinating insects, vertebrates that disseminate 
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understanding, access and sustainable use of this patrimony. Biodiversity is the principal source of 

opportunities for the development of new products and may be the answer to the growing demand for 

food (quality and quantity) and other products.  

Investment strategies, infrastructure and facilities are needed to promote better education and 
the inclusion of women in the generation of KSTAI and in technology transfers. In Latin America 

and the Caribbean, emphasis is being placed on migration (internal and international) which creates 

situations in which women are increasingly involved in agricultural tasks, the care of domestic 

animals, and other subsistence activities.  

4.1. Introduction  

The consequences or threats from the situation described in the preceding chapters represent both 

opportunities and challenges for the Latin American KSTAI system. In Latin America and the 

Caribbean there are more than 53 million undernourished people and the region is also the one with 

the greatest inequality in the world (FAO, 2004, page 17). Despite the technological advances of the 

last few decades, the availability and production per capita of cereal has declined globally over the 

last 20 years (Pimentel, 2006) and the infant mortality rate continues to be too high at 28 per 1000. It 

is believed that the so-called developing countries will account for 85 per cent of the global increase 

in the demand for cereal by 2020 (690,000 tons) (Avila et al, in press). The member countries of FAO 

have pledged to reduce hunger by half by 2015. The goal is to encourage the countries of the region 

to pursue public policies that promote the eradication of hunger in Latin America and the Caribbean 

by 2025 and improve environmental sustainability and social equity. FAO will contribute to the 

achievement of these goals by providing support in five areas: strengthening of the institutions that 

guarantee food security and nutrition in each country, South-South cooperation between countries of 

the region and between these countries and countries in other continents, training in food security, 

and awareness-raising and communication about the problem of hunger, Latin American networks 

and the regional political framework, and monitoring and applied research to promote food security.  

There are possibilities for stopping and reversing environmental degradation, inequality and poverty 

based on the capacity for innovation and analysis of societies in Latin America and the Caribbean 

and with international cooperation. For example, one of the options, namely the organic or agro-

ecological production of foods, can significantly increase food production, provide food security for 

Latin America and the Caribbean, and continue to provide a high level of other environmental soil 

services (Francis, 2003; Ruiz- Rosado, 2006). This chapter presents possible ways in which the 

knowledge, science and technology system can contribute effectively to the achievement of the goals 

of sustainability that have been set (reduction in hunger and poverty, improvement in nutrition and 

human health, sustainable economic development, improvement in quality of life and equity, and 

sustainability of the environment) in Latin America and the Caribbean. These options are presented 

based on an analysis of the implications or impacts expected in each one of these areas based on 

 

seeds, organisms (microorganisms and metazoans) that protect plants from pests and adjust the configuration of 
their genes to the conditions of the ecosystem.  
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the analysis of the current and historical situation and, where possible, in accordance with the 

characteristics of the sub-regions: (alphabetically) 1. Amazonia; 2. Andean; 3. Caribbean; 4. Central 

American; 5. Mexico; 6. Southern Cone; (Annexes 1-6). These options are supported by data and 

rigorous literature from the joint exercise of the preceding chapters plus independent work.  

The aim of this chapter is to identify the principal ways in which KSTAI systems can contribute 

effectively to the achievement of the goals of sustainability in Latin America and the Caribbean. It is 

therefore necessary to seek ways to: (1) strengthen the impact of the KSTAI system. This section 

comprises four parts: diversity of KSTAI systems in Latin America and the Caribbean; sustainable 

environmental and socioeconomic development; climate change and bio-energy; biodiversity; (2) 

strengthen capacities for generating, socializing, accessing and adopting KSTAI. The options within 

each one of these two parts are indicated and highlighted in bold in order to quantitatively distinguish 

them.  

4.2. Options for improving the impact of the KSTAI system  

The attributes of a successful KSTAI are: (1) the political and socioeconomic impetus and incentives 

that lead to the generation, access and use of KSTAI; (2) those in which organizations act like 

learning organizations; (3) legal networks including intellectual property rights (IPR), multidisciplinary 

approaches and by multiple actors, organization by level and stages of KSTAI, continuity, response 

capacity, and democracy.  

The methodology used to identify options that would lead to strengthening of the impact of the system 

of knowledge, science, technology and agricultural innovation was based on a double-entry matrix in 

which each option proposed was analyzed in the context of each of the sub-regions and goals of 

IAASTD (Annexes 1-6). In order to provide a context within the complexity of the problem raised, the 

options for the future were analyzed schematically based on three extreme approaches to or 

typologies of agricultural production (and the knowledge systems that support them) (Figure 1) in 

which the various Latin American producers may be situated along a continuum of agriculture, cattle 

farming or aquaculture, fishing and marine.  

4.2.1. Diversity of KSTAI in Latin America and the Caribbean 

4.2.1.1. Integration of KSTAI  

KSTAI systems need to interact more and in different ways. This could be done through the exchange 

of experiences and combining of different types of knowledge and know-how to remedy weaknesses 

and share strengths. One welcome aspect is the great diversity of KSTAI in Latin America and the 

Caribbean: one type of know-how does not exclude the other.  

The management options being pursued in Latin America and the Caribbean combine in different 

proportions the three types of know-how and technologies (see Chapter 1 and Figure 4.1). The 

conventional approach taught by universities and advanced technical institutes support agro-industry; 

agro-ecology generated in universities and some NGO’s serves to create more diverse systems in 
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A quick analysis shows that while agro-industrial systems achieve the goals of production and 

economic yields sometimes at the cost of severe depletion of the national capital, agro-ecological 

systems are much better at preserving the capacity of the systems to produce the various goods and 

services from the ecosystem, even though their productivity and yield can improve, although this is 

increasing rapidly as they improve (Figure 4.1).  

 

Insert Figure 4.1  

 

Traditional systems are better at maintaining environmental services for crops because they are 

based largely on the empirical knowledge of the human populations that have lived sometimes for 

many generations in the environment. However, these systems no longer appear to be adapted to the 

current population pressure nor to the need for economic improvement of the populations that 

practice such agriculture. They often fail in their efforts to prevent poverty and other related ills (lack 

of equity in terms of gender and social groups; malnutrition), while their effects on the provision of the 

other environmental services are sometimes quite negative: fertility of soils diminishes as their carbon 

sequestration propensity declines (climate control) as does their capacity to filter, purify and store 

water (water services) and to maintain biodiversity in plants, microorganisms and animals, both in the 

soil and in the air of the ecosystem.  

 

Insert Figure 4.2 

 

The option proposed therefore argues that it is necessary to bring about changes in the respective 

systems that bring them closer to other systems in order to take advantage of their strengths and to 

optimize the practices of each of the three groups identified. In an ideal world, the differences 

between locally observed practices should not depend on their economic resources and possible 

access to formal education but rather on how producers can adapt to the restrictions imposed by the 

environment and market conditions.  

There is need for partnerships between researchers, extension workers, producers and producer 

associations for the pursuit of research, which is only one step in a very complex process that 

requires more than partnerships. The conventional model that separates those who conduct research 
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from those who disseminate the results and, in particular, from those who use the resulting product 

showed that many of the alternative technologies generated are not useful, especially to traditional 

producers (families, indigenous groups) (Salles Filiho and Souza, 2002; Embrapa, 2006).  

It is also necessary to encourage a debate on what should be the role of each of the agents of KSTAI 

and which scientific, technological and innovation policies should be applied in rural areas of Latin 

America. Parallel initiatives waste efforts, resources and time and does not allow for the development 

of a common approach to dealing with challenges that have already transcended national frontiers 

(FAO, 2004). An ongoing training program is recommended in the design and implementation of 

scientific, technological and innovation policies. This is necessary in order to meet the challenges of 

social inclusion and the new demands of markets in which protecting the environment and the health 

of consumers are prerequisites (Embrapa, 2004; FAO 2004).  

4.2.1.2. Priority to basic and applied research that support the goals of IAASTD.  

KSTAI systems should give priority to research whose practical results demonstrably contribute to the 

goals of IAASTD, that is to say, demonstrate improvements in living standards for local populations, 

social equality, gender equality and environmental health, and not merely improvements in 

productivity per se. Without understanding the underlying ecological and social mechanisms that 

create inequality, hunger and environmental degradation, it is difficult to attack its causes, which is 

why basic research is also needed.  

It is clearly not possible to achieve IAASTD goals one at a time, since the goals are all 

interconnected. In Amazonia, for example, the promotion of cattle raising as the only land exploitation 

system can lead to satisfactory living standards for certain groups, but the disadvantages in terms of 

gender equality and equality between social groups and the deterioration of environmental functions 

make it unsustainable (see Annex 1). Only a holistic vision in which the different goals are considered 

together and the best trade-off sought between them in the socio-economic and biophysical 

conditions of the land can make this possible.  

The following model (Figure 4.3) shows how the different parameters of the socio-economic 

environment are related to the creation of a landscape, including the biodiversity that is located within 

this landscape, and the environmental services that are produced (Lavelle, 2006 after Mattison and 

Noris, 2005). Implicit in this representation is the improvement of human well being through the 

sustainable production at a high level of environmental goods and services (Mattison and Norris, 

2005).  

 

Insert Figure 4.3  

 

The model in Figure 4.3 shows how the socio- economic environment determines a type of 

composition and organization of the landscape that creates space for a certain biodiversity, which 

participates in the supply of environmental goods and services and the maintenance of the well being 
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of communities (Lavelle 2006). It is essential to understand the relationships between these different 

entities and to identify the levers (propulsors) and the threshold effects in these relationships in order 

to model the system of interactions and improve the handling of all resources, human, economic and 

ecological.  

It is also necessary to prioritize the research on options for increasing incomes (returns) and 

promoting conservation of biodiversity with a gender perspective. Initiatives targeted to women 

improve family incomes and help realize the potential of the know-how accumulated by them and 

which until recently has not been recognized (Cavalcanti and Da Mota, 2002; IICA, 2004).  

4.2.1.3. Development and strengthening of agricultural programs by and for local and indigenous 

communities  

The development and strengthening of educational programs, crop preservation and knowledge 

retention, and agricultural research by and for local and indigenous communities. Empowerment of 

local communities by combining their know-how with agro-ecological expertise. Local and indigenous 

know-how is generated and disseminated within small social groups (family, town, association). 

Rarely is this know-how broadly formulated and recognized outside the local environment. This 

situation makes it difficult to use and develop the capacity to observe and understand the functioning 

of the ecosystems developed by these populations (Veiga and Albaladejo, 2002). Knowledge of the 

functions of local biodiversity and other natural resources would be very useful in developing agro-

ecology which depends to a great extent on intimate knowledge of the natural conditions that are 

peculiar to each region/culture. This knowledge should also enrich conventional knowledge to help 

correct any negative environmental impacts of these practices without reducing their productivity and 

economic value. For this, it is necessary to develop the different types of knowledge through 

research. Dialogue between different branches of knowledge serves to develop the existing regional 

biodiversity as well as agricultural research capacity, thereby helping to resolve the problems of rural 

communities (Embrapa, 2006; IICA, 2004; Veiga, 2002).  

However, traditional knowledge has been sometimes used for economic purposes where those who 

have the knowledge have not benefited from it (Santilli, 2002; Lima and Bensunsan, 2003). One 

option is to develop mechanisms for regulating access to traditional knowledge. At the same time, 

training programs and mechanisms for the exchange of knowledge, such as the Farmers Field 

Schools promoted by FAO, are needed. Schools can help to create a common knowledge base that 

encompasses the know-how of the different participants, farmers, specialists and scientists. Farmers 

Field Schools (FFS) have been an impressive success in this regard with 2 to 3 million farmers 

having graduated in the field of integrated pest management (IPM) over the last 15 years, mainly in 

Asia and, more recently, in Africa, the Middle East, and Latin America (Pretty, 1995). These initiatives 

should be pursued in the relevant fields of agricultural science (FAO 2001) with the participation and 

pedagogical resources normally used in universities and research institutions for the dissemination of 

agro-ecological and conventional knowledge.  
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Coordination is needed between the educational system and the KSTAI system in order to promote 

access to and the production of analytic and critical knowledge. No country has achieved 

development without a significant investment in human capital and knowledge. The proper 

management of knowledge, technological development, and increased productivity are now 

prerequisites for economic development.  

Well managed traditional knowledge, science and technology lead to development and social well 

being. To achieve better coordination between higher education programs and programs in science 

and technology, both in research and in the transfer of knowledge, requires a reorganization of 

academic structures and scientific research in all areas and ending the isolation and dispersion that 

currently exists. It is necessary to strengthen educational and occupational training programs that 

promote and respect diversity and differences and permit advantage to be taken and use made of the 

positive elements of the third industrial revolution, while also combating and managing the crushing 

force of this very revolution as we embark upon the second paradigm of science and agricultural 

technology (Sanchez, 1994).  

4.2.1.4. Promotion of advances in agro-ecology as cutting-edge technology  

Promotion of advances in agro-ecology as cutting-edge technology and evaluation (in the short, 

medium and long term) of its results in terms of cost benefits. Agro-ecology or eco-agriculture has the 

potential to efficiently reverse the trend towards degradation of the environment and reduction in food 

security, as it has demonstrated, despite the limited investment and attention that it has received 

(CIFAA, 2006).  

Agro-ecology seeks a balance between on the one hand agriculture for production that attempts to 

satisfy the goals of poverty reduction through the production of food and other agricultural, forestry 

and cattle raising goods and, on the other, the maintenance of biodiversity and other environmental 

services. The basic paradigm is that the more similar the agricultural, forestry and cattle farming 

ecosystems are to the natural ecosystem the more sustainable are medium- and long-term 

production and other environmental services, such as the recycling of nutrients, carbon sequestration 

in soils; filtration, detoxification, regulation and storage of water (Altieri, 1995 Deacaens et al, 2004). 

One possibility is therefore to introduce agro-ecology into agricultural research and extension 

programs and in the curricula of farmers’ schools. It is also necessary to promote internal changes in 

the institutions adopting this new paradigm (Sanchez, 1994; Guzman, 2004; Caporal and 

Costabeber, 2004; Embrapa, 2006). Local and regional agro-ecological experiences with change 

must be systematized by promoting exchanges between different regions and between the different 

social actors. The crisis of the productivity model requires new alternatives that are less harmful to 

the environment and to producers and consumers (FAO, 2003; Guzman, 2004; Caporal and 

Costabeber, 2004). However, extension activities and the exchange of experiences are not sufficient 

by themselves. Knowledge and innovation must also be further developed with a view to 

mainstreaming the agro-ecological approach into production systems (Vandermeer, 1995).  
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In order to develop ecological production systems compatible with the sustainable management of 

natural and human resources, the style of development sought must be consistent with these goals. 

For this reason, basic research should also be complemented by market research and economic 

studies to both demonstrate and increase the profitability of agro-ecology (Vandermeer, 1995; Swift et 

al, 1996) and with in-depth analyses based on objective review and questioning of the assumptions 

about the low productivity of unconventional systems, such as organic productions (Badgley et al, 

2006). Agro-ecology should be viewed as a strategic factor for development in Latin American 

countries, not only as a factor for economic development but also as a key input in social and 

environmental policy. This requires a series of standard-setting initiatives, institutional reorganization 

and the allocation of significant economic resources as countries progress towards their broad 

objective of sustainable development.  

Most Latin American countries lack regulatory frameworks for the implementation of an incentive 

system for agro-ecological production.  It would be helpful if such frameworks included a review of the 

external factors affecting agro-ecological production compared with conventional production.  The 

incentives should be applicable to processes of conversion to ecological production, cost of 

certification, as well as to investments in farms. This means that, among other things, governments 

should offer institutional support in the following areas: technical assistance to producers in 

production, processing and marketing, reduction of the costs of certification, development of 

demonstration projects, facilitating the supply of inputs and services, managing financing, promoting 

arrangements for the financing of marketing and production, and helping to provide the necessary 

equipment for production (Ortiz, 2004; Garrido, 2006). 

4.2.1.5. Redirecting new areas of research towards IAASTD goals 

KSTAI systems in Latin America and the Caribbean can seek to increase their technical training in the 

new areas of knowledge using the principle of precaution [applied to bio-technology, precision 

agriculture, nanotechnology, organic farming].  In order for advances in new technologies to be useful 

in tropical conditions, they must be adapted and improved for the particular conditions of the agro-

ecosystems [Com. Pers. Carlos Araya, National University of Costa Rica, December 2006). The 

research priorities for these new areas should first consider the environmental and social 

development goals and not the profit potential.  Consequently, a critical evaluation is needed in order 

to determine whether reputed leading-edge technologies satisfy the goals of the IAAASTD and which 

sectors benefit.  Conventional knowledge has made it possible, through the Green Revolution, to fulfill 

urgent needs for an increase in the production of foodstuff (Wood et al, 2005).  This type of know-how 

 10



Draft – Not for citation 

March, 2007 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

must continue to be developed with special emphasis on those types of research that take particular 

account of the need for the development of a multi-functional agriculture that meets the 

socioeconomic and environmental millennium goals.  Synthesis with the agro-ecological approaches 

mentioned in the above paragraph is an essential phase of this process. 

Promotion of sound ethical principles.  It is becoming more and more necessary to incorporate into 

educational programs a philosophical discussion of the ethical principles of justice, equality, 

reciprocity, autonomy and responsibility, including the topic of the management of resources, both 

private and public [Hardin, 1998].  Only with a social consensus can desirable behavior be 

encouraged and undesirable ones that have led to greed and ambition of a few at the cost of poverty 

and widespread hunger among the populations of Latin America and the Caribbean discouraged.  

The goal is to encourage and promote the truth in a way that does not ignore or devalue scientific 

results or know-how for reasons that have to do with the balance of forces or blackmail, since what is 

at stake is the survival of the planet and of the human race. 

4.2.2. Sustainable environmental and socioeconomic development. 

4.2.2.1. 4.2.2.1 Emphasis on the search for more effective solutions to prevent environmental 

degradation 

The degradation caused by improper management of water, soils and forests is a serious regional 

problem throughout Latin America and the Caribbean and requires solutions for the mitigation of such 

degradation, with payment for the provision of environmental services being a possible option. 

In Latin America and the Caribbean, many unsound management practices have had a severe impact 

on the natural capital and environmental services (Ghuman B.S., 1983; Adis, 1989; Brown, 1993; 

Cairns, 1994; Polcher J., 1994; Brosset, 1996; Chauvel, 1996; Neill, 1997; Rasmussen, 1998; 

Fearnside, 1999; Ellingson, 2000; Tian, 2000; Portela, 2001; Mathieu, 2005;).  The firm denunciation 

of these events has led countries like Costa Rica, Mexico and Brazil to develop programs for payment 

for environmental services (Calle et al., 2002).  Studies are needed on the valuation and impact of the 

environmental services provided by ecosystems and on identifying the type of human community that 

would sustain them (Mattison and Norris, 2005).  Such a strategy would permit a continuation of the 

lifestyles of the local populations directly associated with the management of native ecosystems by 
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balancing rural production with environmental conservation (Daily, 1997; Mattos et al., 2001; 

Bensusan, 2002; MMA, 2006; Zbiden, 2005). 

Another priority need is for the research and dissemination of the use of secondary and other 

degraded or abandoned habitats.  Secondary forests, if adequately managed, play an important role 

as providers of environmental services, protection and maintenance of biodiversity and protection of 

water sources and wood products for rural construction, manufacture of domestic utensils, medicinal 

and ornamental plants, fruits, honey, fiber, oils, resins and seeds, among other things, (Promanejo, 

2001; Floagri, 2005).  Comparative studies are also needed on agricultural alternatives that do not 

include burning in Amazonia, since slashing and burning has a negative impact on the atmosphere 

(carbon emissions) and leads to the loss of the nutrients retained by the biomass.  Alternative 

approaches are needed to repair the planting area which are less harmful to the environment and 

ensure the sustainability of forests, ensuring in particular that the extraction of wood does not 

negatively impact the conservation of the diversity of plant varieties, or, by extension, of the 

ecosystem (Sá et al., 2002; Vielhauer et al., in press).  An option being proposed for the sub-region of 

Amazonia is the development of a program of study, dissemination and exchange of experiences on 

the common management of the Amazon in order to promote public policies that are consistent with 

the realities of farmers (co-management and self-management).  The experience of local groups in 

close symbiosis with the forest will contribute knowledge and management styles that would ensure 

conservation for centuries.  Moreover, the combination of this experience is indispensable for the 

development of agro-ecological practices or practices that rely on conventional technologies.  More 

recently, because of exogenous pressures, these types of lifestyle management are being 

endangered.  Such experiences should therefore be pursued as an approach to promoting 

conservation and social and environmental sustainability, which are the goals of  IAASTD (Barros, 

1996; Benatti, 2003; Amaral Neto, 2004).   

In general, for Latin America and the Caribbean as a whole, what is urgently required is the 

development of technologies for the control of erosion which should go hand in hand with the creation 

of greater economic opportunities for small producers, and at the same time should recognize the 

limitations inherent in low labor productivity and small farm sizes (Dixon et al., 2001). 
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4.2.2.2. Study and understanding of the dynamics of water and tropical soils and of biological 

processes as part of the foundation of environmental and economic sustainability. 

Many studies have demonstrated the need to promote practices that more closely resemble natural 

ecological processes for the management of natural resources, control of pests and diseases ( 

Alipizar et al., 1986; Von Maydell., 1991; Kursten, 1993; Jong, 1995; Gallina, 1995; Vohland, 1999; 

De Clerk, 2000; Lavelle et al., 2004), and the promotion of related biodiversity (Armbrecht et al., 

2004).  Given that all agro-ecosystems originated from natural ecosystems, ecological, indigenous 

and traditional knowledge of agricultural systems (cattle farming, fish farming, growing of crops) must 

be expanded so as to increase the impact of KSTAI systems in Latin America and the Caribbean. 

Studies must be undertaken and plans developed to manage the impact of agriculture in water basins 

both in Latin America and other regions.  Expansion of agricultural frontiers is a reality and the use of 

soils for agriculture results in chemical modifications of underground and surface waters (Markewitz 

et al., 2006).  It is necessary to identify which systems of agricultural management and environmental 

conservation minimize these impacts (Markewitz et al., 2001; 2006).  In order to achieve sustainability 

research and dissemination programs are needed to stabilize the agricultural frontier, to add value to 

and ensure the sustainability of the resources and environmental services provided by secondary 

forests, to restore degraded land and encourage the establishment of companies by community 

partnerships for the exploitation of forests and non-wood forestry products (Floagri, 2005; Promanejo, 

2001). 

Moreover, depending on the Latin American environment in question, the management plan can be 

supplemented by the systematization, development and dissemination of aquaculture technologies 

that rely on local ingredients (residues, fruits and seeds) (Saint-Paul, 1998; Pereira-Filho, 1995; Mori-

Pinedo, 1993) while continuing to value local and indigenous knowledge.  Aquaculture in Amazonia is 

based on local particularities (use of local ingredients for fish feed, subsistence and local know-how).  

The references for enhancing the efficiency of these activities are disperse and do not include 

existing production systems.  It is necessary to explore fisheries management systems with a view to 

developing models that ensure a balance between use by the local population and sustainability.  

Traditionally developed strategies are beginning to experience a crisis because of the over-

exploitation of resources.  The techniques developed from local and scientific know-how (before the 

former disappear) need to identify ways of restoring balance (Baltazar, 2005).  In Andean regions, 
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where intensive and extensive cattle farming is practiced in zones that are extremely vulnerable to 

erosion (hillsides, inter-Andean valleys)  Agricultural, forestry and pastoral techniques need to be 

developed (Calle et al., 2002).  These techniques combine the herbaceous, shrub and tree strata to 

improve production (production of bio-mass stockfeed for cattle) and to expand the services provided 

by the ecosystem (Murgueitio, 2003).  However, although know-how may provide valuable 

information for environmental and social decision-making, as long as the paradigm is economic 

growth alone (individual enrichment) without taking externalities into account (environmental and 

social damage), the expansion of cattle farming should be avoided and emphasis placed on the 

development of technologies for incorporating agro-biodiversity and forestry biodiversity into the 

production process (Blann, 2006, De Clerk et al., 2006). 

4.2.2.3. Improvement of conventional systems (KSTAI) for reducing and mitigating environmental 

impacts of more intensive farming, cattle raising and aquatic production systems.   

Conventional systems may also be transformed into more sustainable systems with the support of the 

KSTAI, given the demonstrably positive impacts of environmentally friendly production, conventional 

production systems must undergo technical changes to make them less harmful to the environment 

and to the health of consumers (Fachinello, 1999).  Many regions of Latin America and the Caribbean 

have large quantities of aquatic and marine resources (e.g. Caribbean, Amazonia, Andes), and what 

is now required is research into and the dissemination of models of sport fishing.  There are currently 

few technical references for an activity that can reduce the pressure on resources at the same time 

as it generates income for the local population which would no longer be obliged to fish for their 

survival (Pagape, 2007). 

For producers working lands on degraded or fragile slopes and who are not prepared to use this land 

for forest cover, their priority should be to promote more sustainable production styles that can be 

easily adopted with limited resources and which produce immediate and concrete returns, either in 

terms of production or in the use of labor (Dixon et al., 2001).  Specific initiatives include: (i) the 

permanent production of commercial valuable crops; (ii) reduced ploughing; (iii) greater density of 

cultivation; (iv) contour farming; (v) improved varieties; (vi) live hedges; (vii) interspersing of crops; 

(viii) dispersed forest cover; (ix) mulching; (x) management of invertebrate fauna in a way  that is 

beneficial for the soil (Lavelle et al., 1999;  2006).  The benefits of these technologies and the 

feasibility of their adoption have been amply demonstrated by a series of innovative projects that 
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have been undertaken throughout the system.  However, even though such practices may lead both 

to an increase in yield and to more sustainable management of natural resources, they will have 

limited impact on increasing family incomes and unless they are incorporated into diversification and 

marketing programs, these alternatives must be considered to be only part of the solution (Dixon et 

al., 2001). For those systems with high population densities in Latin America and the Caribbean, the 

development and implementation of effective plans at the community level are extremely important for 

the management of natural resources.  These interventions should include technical assistance and 

incentives for their adoption, in addition to emphasis on obtaining benefits in the short term for 

resource management activities, such as the management of water basins and forestry, among 

others (MacNeely and Scheer, 2003).  Other promising interventions should focus on technologies for 

the conservation of humidity in drier areas and for combating drought and desertification (for 

example, north-east Brazil and the Central Andean region).  There is also need for effective water 

basin management (Mesoamerica and northern Andes).  Both of these impacts are expected to 

become more widespread as a result of global climate changes, which is why risk reduction 

mechanisms should be strengthened (Dixon et al., 2001). 

4.2.2.4. Advances in knowledge through participatory research in all sectors (for example, 

peasants, indigenous groups, students, scientists, teachers and citizens involved in urban 

agriculture). 

In order achieve this progress, incentives are needed for studies on plurality in rural areas, given the 

many different types of activities that are carried out there and the impact of traditional forms of 

resource use and labor organization (Graziano da Silva and Del Grossi, 1998; Graziano da Silva, 

1999).  Participatory research must be conducted in the different rural sectors on the technical and 

partnership aspects that affect their activities and consequently their living conditions and the 

conservation of environmental resources (Embrapa, 2006).  The consensus in the literature is that the 

supply of technology (external and therefore not responsive to local needs) is not the solution for the 

problem of actors at risk of social exclusion.  Thus generating demand for working methods must be 

the responsibility of the actors themselves. A systemic approach is also needed to the various 

elements of the chain of production and of activities (Zoby et al., 2003; Embrapa, 2006; Schmitz e 

Mota, 2006). 
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Non-farm income, particularly income from agro-industry, can contribute significantly to rural 

development in areas with small farms.  The establishment of agro-industries generally leads to rapid 

technological change among participating small farmers, helps to generate demand for local 

production and creates opportunities for non-farm employment.  However, the imperfect functioning of 

traditional markets has limited the expansion of small farms engaged in agro-industry.  This is 

particularly true with regard to rural credit, land markets, crop insurance, information and technology 

and specialized inputs.  Agro-industries have developed numerous strategies to compensate for the 

effects of defective markets.  These include the provision of farm credits, technology and inputs as 

well as the lease of land to small producers (Dixon et al, 2001). 

In order to ensure market access and obtain financing for all production costs, it is necessary to 

reduce the cost of information and improve market conduits for producers.  This framework should 

include a strategy for expanding technical assistance.  The reduction in transaction costs that resulted 

in the first phase of the establishment of links between industry and farmers is significant and 

included mechanisms for prompt, simple and easy arbitration to resolve the conflicts that frequently 

arise in transactions between farmers and ago-industries.  It is also important to facilitate access to 

credit and to eliminate legal and market obstacles that affect small farmers seeking to increase the 

size of their farms.  Priority should also be given to reducing the cost of training – both for farmers 

and for agro-industry - as well as to supporting farmers organizations (Dixon et al., 2001).  Priority 

should also be given to research and participatory extension services in crop varieties adapted to 

high altitude zones (shorter crop cycles, drought resistance, etc.).  Demonstrated success in 

promoting indigenous technologies – such as the use of large scale nurseries traversed by deep 

ditches that reduce the damage caused by frost by preventing the cold air from reaching the growing 

plants – and continuing research in this area will be highly beneficial (Dixon et al., 2001). An equally 

important factor is the need to develop technologies that are more compatible with the available time 

and activities of women, which can be achieved only with the above-mentioned strategies of 

participatory research and incentives for women whether or not they are heads of households 

(Cavalcanti and Da Mota, 2002). 

Ecologically sound technologies are not merely isolated technologies but integrated systems 

encompassing technical know how, procedures, methods for the evaluation of goods, services and 

equipment, as well as organizational and management procedures.  This means that, in analyzing the 
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transfer of technologies, attention must also be paid to those aspects of technological options related 

to the development of human resources and the increase in local capacities, as well as those aspects 

related to the particular interests of men and women.  These ecologically sound technologies should 

be compatible with the social, economic, cultural and environmental priorities as determined at the 

national level.  

The accessibility of scientific and technological information and access to ecologically sound 

technology and their transfer are indispensable requirements for sustainable development.  The 

supply of appropriate information on the ecological aspects of current technologies has two 

interrelated components: the updating of information on current technologies and on the latest 

technologies and on the risks that they pose to the environment and the increase in access to 

ecologically sound technologies (Dixon et al, 2001).  

It is essential to have a critical mass of research and development capacity for the effective 

dissemination and utilization of ecologicially sound technologies and their generation at the national 

level.  Educational and training programs should reflect the need for specific research activities 

geared towards achieving these objectives and should be aimed at producing specialists in 

ecologically sound technologies who adopt an inter-disciplinary perspective.  The achievement of this 

critical mass requires increasing the capacity of artisanal farmers, technical personnel, mid-level 

administrators, scientists, engineers and educators and promoting the corresponding systems of 

social and administrative support.  The transfer of ecologicially sound technologies also requires that 

they be adapted and incorporated in innovative ways into the local and national culture (Dixon et al., 

2001). 

One option for achieving the goals of IAASTD is to create a space for the participation of producers in 

research into bio-diversity and innovation services.  The true capacity to conduct research into natural 

resource management is to be found in small groups of researchers distributed over a range of 

programs and projects in INIAs, NGOs, universities, private research centers and private enterprises 

(Dixon et al ., 2001).  Given this situation, it is necessary to strengthen and develop horizontal 

networks of researchers and development professionals in order to increase the exchange of 

information and achieve a critical mass. 
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It is particularly important to involve farmers in research into the management of natural resources in 

view of their limited scientific knowledge in many areas, the great richness of indigenous knowledge 

of the local environment, the difficulty of ensuring the mass dissemination of alternative methods for 

the management of natural resources and the need to adapt technological innovations to local 

conditions (Via Campesina, 2003).  Certain types of research into the management of natural 

resources use sophisticated methodologies that require a great deal of laboratory work and a culture 

of basic sciences. Other types of research into the management of natural resources require intimate 

knowledge of the reality of farmers and close contact with them.  It is important to maintain a balance 

between these two types of research and, when possible, to seek opportunities to combine them. 

4.2.2.5. Greater control of the release of GMOs. 

Respect for the principle of precaution (through KSTAI systems) when introducing new technologies 

and before the release of genetically modified organisms into the environment in order to prevent 

risks to health, the contamination of products at their places of origin, and other impacts on the 

environment. 

4.2.2.6. Investment in KSTAI systems for the development of technological innovations to 

overcome health barriers. 

This point refers in particular to the introduction of methods for the traceability and safety 

(nanotechnology) of foods and methods for the control and detection of health problems, among 

others.  In order for investment in these KSTAI to be efficient, it is proposed to conduct research into 

the know-how of producer groups and the objective conditions under which they use technologies.  

Many traditional processing techniques are insanitary.  Meanwhile, health barriers represent 

obstacles that cannot be overcome because large amounts of capital are not available. Alternative 

approaches must therefore be sought that balance health issues and know-how (Embrapa, 2006). 

4.2.2.7. Integrated pest management 

Promotion of integrated pest management practices (IPM) and technologies that reduce or eliminate 

agricultural pests.  The development of this type of research is today common in many of the KSTAI 

systems in Latin America and the Caribbean, but needs further strengthening since it can lead to 

substantial reductions in the use of agricultural toxins in fields (Rodriquez and Niemeyer, 2005).  In 

order to encourage this trend, it is proposed to establish strict rules for the use of agricultural toxins, 
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in particular for the protection of field workers and women (Nivia, 2003).  It is also necessary to 

combine conventional research with traditional research in order to identify bio-controllers and 

develop strategies for the agro-ecological management of production systems (Buck, et al., 2006) 

and the improvement of conventional systems. 

4.2.2.8. Promotion of research and educational training in methods of distribution of productive 

land between social groups and their impact on sustainable use and poverty. 

More families living sustainably in the countryside leads to greater diversity of decisions and 

consequently to greater diversity of landscape, biodiversity and crops as well as facilitating food 

security and the exploitation of biodiversity (Monroe et al., 2002; Dietsch et al., 2004).  Comparative 

research programs are also needed to identify the most sustainable distribution and land-use 

alternatives.  The diversity of modes of access to land are associated with forms of use of this land as 

a direct consequence of the social reproduction of groups and the conservation of biodiversity (Leite 

et al., 2004; Almeida, 2006).  This type of research could lead to policies that are more conducive to 

achieving the goals of IAASTD. 

For frontier systems, intervention priorities include the development of a comprehensive database of 

natural resources and their characteristics within the system as well as the relationship between this 

information and planning tools and appropriate resource management policies.  This could be 

strengthened through research partnerships in the development of crop varieties that are adapted to 

the conditions of frontier zones (e.g. aluminum tolerance, post-harvest characteristics), and 

dissemination of the results.  Of prime importance, however, are the legalization of land holdings and 

elaboration of policies that promote appropriate patterns of land use through the use of such 

instruments as land taxes (at the regional and municipal levels); land concessions; easy access to 

loans for investment or operating capital; eligibility for support services; and marketing, extension, 

and veterinary services, among others (Dixon et al., 2001). 

4.2.2.9. Seeking greater energy efficiency in production systems 

This option seeks to promote know-how that leads to energy efficiency and a positive environmental 

impact of agro-ecological systems in combination with the knowledge that has resulted in productivity 

for conventional systems.  Energy efficiency is understood as the cost benefit ratio, in other words, 
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the investment of crop energy in the agro-ecosystem (or water system) versus the energy benefit 

obtained in production (KCAL) and the diversity of products (National Research Council, 1989). 

The oil crisis is another factor that reinforces this need for KSTAI to give priority to the search for 

more efficient alternative energy sources, in keeping with the characteristics of the various sub-

regions of Latin America and the Caribbean.  Wind and solar energy are very rarely used in the 

region but have great potential in the tropics, particularly in rural areas. 

4.2.3. Climate change and bio-energy 

4.2.3.1. One of the options proposed to mitigate the impact of climate change is to develop 

alternative systems of production designed to mitigate the negative impacts of climate 

change. 

With the help of indigenous / traditional and scientific (agro-ecological and conventional) knowledge it 

may be possible to promote research into the use of perennial plants and agro-forestry for carbon 

sequestration (see option 6).  The aim is also to promote the development of new plant varieties that 

are more resistant to climate change, in particular to the increase in temperature and variability in dry 

and rainy seasons; more efficient methods of water use and management of soils that are vulnerable 

to erosion (management of plant cover, green fertilizers, wind breaks, drainage) (Murgueitio, 2003). 

Studies of the impact of climate change in the region confirm the negative effects that global warming 

will have on the incomes of producers, particularly small/traditional producers who have less 

resources to adapt to these changes (Mendelsohn et al., 2006; SEO et al., 2006).  These same 

studies propose policy alternatives in science and technology and knowledge to mitigate these 

impacts (Lima et al., 2001).  The KSTAI systems of Latin America and the Caribbean should 

strengthen their technical and scientific cooperation in seeking joint solutions for minimizing the 

impact of climate change on regional producers.  A research and development program should be 

established for adding value to forestry resources through innovation, agreements with companies, 

training to gradually take charge of the productive process, and institutional support.  The latter is 

designed to focus on the reality of these actors.  Use of forest products is irreversible and alternatives 

must therefore be developed for sustainable use based on empirically observed realities (Floury, 

2005).  The socioeconomic sciences must also take account of environmental services when 

evaluating production systems (Altieri et al., 2003; Chavarria et al 2002). 
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4.2.3.2. Research to expand the contribution of agricultural and cattle raising activities to the 

production of renewable energy. 

Agricultural production for use in alternative energies to fossil fuels (crops that can be used to 

generate energy, the conversion of waste from harvests and biogas) could constitute an opportunity 

to revitalize primary sectors, provided that it is based on local resources and does not endanger food 

security.  For this, bio-energy (not only bio-fuels) should be developed for local use while local 

knowledge and general environmental-friendly principles should be disseminated at the regional and 

international levels.  In ongoing programs, existing knowledge should be organized and new studies 

undertaken on energy resources based on knowledge of the flora of neo-tropical forests (Amazonia, 

rain forests, dry forests, pre-montane, gallery or riparian forests). As this know-how becomes better 

known and more widely disseminated, it will be appreciated more and more by Latin American 

communities, especially the urban population.  Reforestation can be undertaken in degraded zones to 

produce bio-energy in already cleared areas, given that the extraction of wood to produce energy is 

one of the causes of deforestation (Homma, 2005). 

Brazil’s new national agro-energy program, for example, offers a series of options for increasing the 

share of bio-fuels in the national energy grid with the very active participation of KSTAI systems 

(creation of a center and of specific agro-energy research programs) and with supportive public 

policies.  This experience should be shared with the countries of the region, particularly through 

multilateral cooperation programs between KSTAI systems, such as Procisur, Procitrópicos and 

Prociandino. 

4.2.3.3. Use of KSTAI systems to achieve a development in which these crops (bio-fuels) 

genuinely contribute to the goals of sustainability and equity. 

These commitments to equity and sustainability have been avoided thus far (analysis of cases such 

as Brazil, the world leader in the production of ethanol).  The establishment of agro-industrial 

cooperatives of small and medium-sized producers could promote greater equity in this sector.  A 

program should be developed to organize existing know-how and experiences in the production of 

bio-fuels in Amazonia.  Research is also needed into the ultimate consequences of the entry of the 

currently dominant global development model to gasoline and petroleum in order to ensure that crops 

previously used for food are now not used for energy.  If the profit motive is the one that provides the 

incentive for this sector, the goals of IAASTD would be seriously be endangered.   
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In the case of C4 oilseeds (soya) which are already in use in other regions of Brazil, studies are 

needed of the varieties that are best adapted to Amazonia.  Among the perennial crops that are 

producers of energy biomass is the African palm (Elaeis guineensis Jacq.) (Kaltner et al., 2004), 

which is prey to the fatal yellowing pest.  Research is therefore needed in this area (Muller et al., 

2007). 

4.2.4. Biodiversity 

4.2.4.1. Development of strategies to protect biodiversity in Latin America and the Caribbean 

The development of KSTAI systems through agro-ecological and traditional know-how should focus 

on strategies for protecting the immense biodiversity of Latin America and the Caribbean and on the 

right of the peoples of the region to understand them, to have access to them, and to use them 

sustainably.  Biodiversity holds the greatest potential for the development of new products and can 

satisfy the emerging demand both for food (quality and quantity) and for other products.  There is 

need for common management of a research system and for the comparing of experiences in order 

to facilitate the regulation of and greater access to traditional knowledge.  Traditional knowledge has 

sometimes been used by the different actors for economic ends while the population at large receives 

no reward of any sort (Santilli, 2002; Lima and Bensunsan, 2003). 

It is necessary to promote adequate training to permit precise and prompt inventories to be made of 

biodiversity and reference databases to be created.  This knowledge will enable an evaluation to be 

made of the impact of public policies in this area and also the impact of different types of land uses 

and landscape on diversity.  Many biodiversity products cultivated by small-scale producers have a 

significant potential to capture specialized international market niches.  The evidence suggests that 

there could be substantial increases in this land area by introducing into these markets Alpaca and 

lama wool, quinine, specialized varieties of potato and similar products, especially if there are 

possibilities of having labels or indications of origin.  The establishment of equitable commercial 

markets also create opportunities to increase incomes, but its scope is limited.  Diversification aimed 

at supplying the demand of export markets will require improved organization on the part of producers 

in order to ensure coordination and the volumes of output required for exports as well as efficient 

mechanisms for the supply of inputs (including financing).  Technical assistance to ensure adequate 
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control of product quality, the development of adequate post-harvest processing and packaging and 

the creation of effective marketing chains will also be indispensable (Dixon et al., 2001). 

The options also include the deepening of knowledge in hydro-ecology and water dynamics.  In the 

countries of South America, there is need for a multidisciplinary approach to resource management, 

based on integrated management of water basins, multiple use of water resources, recovery of waste 

water, and protection of fragile zones that are important for the conservation of water resources, such 

as wetlands and hillsides.  Urgently needed also are adequate legal and programmatic frameworks, 

such as a national water resources policy, water legislation and a national plan for the use and 

conservation of water resources.   

Inadequate knowledge of the state of water resources is one of the impediments to effective 

management of these resources.  However, the increase in conflicts arising from the scarcity of this 

resource, as a result of natural disasters, inadequate use and pollution, has sparked interest in this 

important sector for national development.  Elements of conventional knowledge must therefore be 

incorporated in order to restore diversity, integrity and productive capacity to water systems ( DeClerk 

et al., 2006).  Elements of agro-ecological knowledge (DeClerk et al., 2006) and traditional know-how 

must also be incorporated to restore diversity, integrity and the productive capacity of soils.  An 

inventory of local know-how is needed as a way of protecting such knowledge (Shiva, 2000). 

Market conduits for biodiversity products need to be identified.  The broad biodiversity of sub-regions 

such as the Andes, Amazonia, Mexico, and Central America, among others, and access to these 

resources is a strategic factor that can not only be translated into monetary value but also into easy 

and preferential access to generic technologies.  The challenge is to design legal frameworks and to 

develop adequate institutions for the commercial exploitation of biodiversity products.  There are 

significant opportunities in this sector since the international markets for biodiversity products and 

services is expanding significantly (Garrido, 2006).  Many developing countries could benefit from the 

expansion of the market for biodiversity products and services and exploit the potential value of 

biodiversity. 

Another option is the development of technologies that incorporate local knowledge for the 

conservation and sustainable use of biodiversity (integration of traditional and agro-ecological know-

how).  The region has great potential based on its natural riches, especially those related to its 
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biodiversity.  Many plant and animal species are native to the region and can form the basis of 

poverty reduction strategies.  Biotechnology and other niches offer opportunities for improving 

agricultural productivity without increasing the use of inputs.  A key element of this strategy is to 

ensure the participation of producers and the identification and development of opportunities 

throughout the food chain. 

In order to succeed in the options described above there must be an inventory and study of local and 

regional biodiversity (conservation and sustainable use).  The study on biodiversity must be carried 

out in close association with the taxonomy, evolution, bio-geography and ecology, but on its own 

terms from which it is hoped that new paradigms will emerge (IavH, Alexander  von Humboldt 

Institute, 2006).  The most notable lines of work are related to the role of biodiversity in organisms, 

the structure and functioning of ecosystems, their value to and use by man, and their inventory and 

monitoring.  It is important that the valuation, monitoring and inventory of biodiversity are done under 

common research guidelines that ensure that data is compiled in a comprehensive way.  The aim is 

to make estimates that allow for a comparison of critical sites for protection, the identification of key 

and indicative species, development of the procedures to be used in the exploitation of resources, 

and evaluation of those production systems that have better yields and greater impact on biodiversity 

(Sosa-Escalante, date unknown). 

4.2.4.2. Sustainability of cattle farming 

It is necessary to identify and disseminate options for sustainable and productive cattle farming in 

Latin America and the Caribbean, such as silvo-pastoral systems, protein banks, use of diverse 

landscape elements such as tree barriers, significant shrub and tree biomass, protection of basins, 

and recycling of excreta in order to mitigate catrostrophic effects on soils and water.  Know-how (local 

and imported) and technologies are needed to stabilize agriculture and preserve natural capital.  

Environmental management in areas where cattle farming takes place leads to a disordered 

occupation of land that is restored as a result of the creation of conservation units in regions of low 

agricultural potential, which could make the land resource more expensive and stimulate investment 

to increase productivity in areas already open or degraded in hopes of improving  the environmental 

management of private land (Arima et al., 2005).   
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On the other hand, it is also necessary to develop criteria for the allocation of financial resources in 

accordance with the rate of compliance with environmental regulations (Arima et al., 2005).  All of the 

above accompanied by technical solutions to increase efficiency in terms of head of cattle per hectare 

and improve the quality of herds.  This option may limit the expansion of cattle farming in wooded 

areas (Floagri, 2005).  However, the intensification of agriculture will not put an end to the destruction 

of forests if what is sought is wealth or the desire for profit (Vandermeer, 2003) and to a lesser extent 

achievement of the goals of IAASTD. 

4.3. Options for strengthening the capacities of KSTAI 

4.3.1. Creation of vertical systems for exchanges and for the socialization or 
dissemination of know-how. 

The synthesis of know-how and its socialization/ dissemination in the three models identified 

(conventional, traditional and agro-ecological) require the use of new institutional tools that are 

appropriate to each context.  The creation of specialized networks in certain sectors or cultivation of 

specific crops may be another option to strengthen interaction between these three levels.  For this it 

is necessary to have training and the generation of know-how by the direct actors, in other words, 

local producers and consumers.  Mechanisms should also be developed (by KSTAI systems) to 

better organize small and medium-sized producers.  In order for the actors to contribute to the KSTAI, 

they need to be empowered in terms of access to natural resources, particularly land and the 

sustainable use of biodiversity (Via Campesina, 2003; Perfecto et al., 2007), and have access to 

natural resources, particularly water (fisheries) (Pimbert et al., 2005). 

4.3.2. Promotion of participatory research 

Participatory research can be geared towards the establishment of endogenous development models 

that reconcile the goals of the different groups of farmers (agro-industrial, agro-ecological and family), 

respond to local needs, and, above all, promote social equity.  The new development models place 

emphasis on sustainable development, protection of the environment, energy efficient systems, and 

popular participation to ensure that development is socially equitable. A number of studies on 

initiatives to diversify activities in rural areas (tourism, arts and crafts etc.) have shown that such 

diversification makes it possible to design land-use development models.  The attraction which rural 
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areas holds for urban residents is gradually increasing demand for new services whose impacts are 

now not sufficiently known (Graziano da Silva and Del Grossi, 1998; Graziano, 1999).   

Participatory research is today a reality in the KSTAI systems.  The integration of this concept into the 

research process is leading to significant changes in the efficiency of national (INIAs) and 

international programs of agricultural research (CGIAR Centers). 

More research is needed on short-cycle and drought resistant crops which are suitable for small 

producers, particularly research into technologies that increase labor productivity in systems with high 

levels of poverty.  In order to increase the capacity of small producers to compete efficiently in 

expanding international markets, it will be necessary to conduct research in such areas as:  

(i) adapting existing and potential post-harvest technologies to the needs of small farmers; (ii) adopt 

appropriate practices and tools in MIP and in organic production (for example, biological controls); 

and (iii) field test the new varieties/species and define appropriate agronomic practices (Dixon et al, 

2001) 

4.3.3. Strengthening of national agro-ecological universities and local universities and other 

educational centers. 

Investments must be made in the training of personnel and in improving the research and 

socialization infrastructure.  Given the low levels of investment in KSTAI systems in Latin America 

and the Caribbean and the trend observed in the majority of countries of the region, greater 

investment in the various components of the KSTAI system is also needed in order to reverse this 

trend and reduce dependency on technological innovations from outside of the region.  This increase 

should take place at the sub-regional and regional levels also in order to take advantage of 

experiences and minimize the duplication of research and development (R&D).  Agro-ecological and 

indigenous systems have received almost no financial support in comparison with conventional 

(productivist) systems. Nevertheless agro-ecological systems have made great progress over the last 

decade. (e.g. Cuba; Funes, 2001; Campanioni, 2001) and investment in these KSTAI systems can 

contribute significantly to the goals of IAASTD. Investment in training and in the improvement of 

research and socialization infrastructure are also necessary. 
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The University of Camponesa offers a successful example of the exchange and systematization of 

experiences in the launching of social movements that seek a change in the current paradigm of 

productive systems and the development of agro-ecology (Graziano da Silva, 1999; Unicamp, 2005). 

Another option being considered is the strengthening and building of new decentralized institutions for 

the generation and validation of agro-ecological, indigenous and traditional know-how, including 

technologies geared to the localities of the different sub-regions of Latin America in order for them to 

be adapted to local needs.  Educational centers for urban agriculture can also be maintained and 

educational programs that promote values and culture in Latin America established or maintained in 

educational curricula.  Knowledge in the fields of agro-ecology or eco-agriculture (Altieri, 1995) should 

also be expanded without neglecting conventional knowledge (World Bank, 2004).   

4.3.4. Strengthening of R&D networks 

It is acknowledged that generally speaking in Latin America and the Caribbean the various KSTAI 

systems are isolated both within each country and at the sub-regional and regional levels and one 

possible solution is the promotion of cooperative work through the establishment and operation of 

cooperative programs.   

The formation of partnerships and research platforms in sectors of common interest, with the 

involvement also of international centers of excellence such as the research centers of CGIAR and 

universities in developed countries.  Given that these centers have in the past generally advocated a 

model of development that satisfies external and not local interests, in order to have a positive impact 

on the countries of Latin America they should redirect their research to satisfy the goals of reducing 

poverty and inequality and promoting greater sustainability.  Moreover, it is becoming increasingly 

clear that research and development and innovation activities must be coordinated at the regional 

and sub-regional levels through the organization of networks and similar governance structures. 

There currently already exists within the international scientific community and among donors a 

recognition that both organized actors and research centers should develop projects that are more 

directly geared towards the generation of technologies and products that contribute to the reduction of 

poverty, with priorities being subject to change (CGIAR, 2003). The same is true considering that 

Africa is the priority and it is therefore important that centers of excellence in agriculture research, 

such as those associated with CGIAR, should also expand their projects in this field in the region.  In 
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Latin America and the Caribbean there are large pockets of poverty where international cooperation 

in research activities into areas related to poverty reduction is necessary and should be strengthened.  

Networks must also be established to protect and disseminate innovations that benefit rural 

populations in accordance with their local conditions (Durston, 2002). 

A recent report on agricultural research and development cooperation programs in Latin America and 

the Caribbean clearly points to a lack of coordination between the regional initiatives and the need for 

the organization of similar networks and governance structures for research and development and 

innovation activities.  Cooperative programs, such as PROCIS (PROCITROPICO, PROCISUR, 

PROCIANDINO, see option 15) are increasingly concerned with the organization of research 

networks and partnerships (Forango, 2006; Salles-Filho et al., 2006).   

4.3.5. Organizational and management models (governance models) 

Given the weaknesses of the structure, design and management of KSTAI systems in Latin America 

and the Caribbean, one option proposed is that of new models for the exchange of experiences in the 

adoption of different models of organization and management by the governments of the region that 

seek greater efficiency and effectiveness of their respective systems. 

The principal challenge today in almost all countries of Latin America is how to develop and 

strengthen an institutional capacity that promotes the development of their KSTAI systems.  While 

many countries of the region have made tremendous efforts to modernize their States within the 

framework of the first and second generation of reforms2., the results have been inconclusive – in 

particular those of the second generation – and did not form part of a comprehensive set of policies to 

promote capacity building that would create the minimum conditions necessary for the development 

of KSTAI systems in the region. 

The governance capacity of a State refers to its capacity to coordinate the efforts of the various 

organizations around public policy goals.  Many authors who participate in the current debate on 

modern governance maintain that in order to be successful the State must strengthen its role in 

 

2. In the early stage of the so-called first-generation reforms, emphasis was placed on the objective of 
deregulating and reducing waste and the size and intervention of the State in the economy. These reforms took  
place at the end of the 1980s and early 1990s (as one of the main pillars of the so-called Washington 
Consensus).  In the second stage, the second-generation reforms, emphasis was placed on the development of 
State capacity. 
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coordination, cooperation, moderation, guidance and mediation and monitoring of functions.  For this, 

there are various institutional designs for different types of capacities.  The existing literature refers to 

three models of governance: bureaucratic-hierarchal, management and networks3.

The fact that forms of public management and social conduct in general have become more complex 

requiring components that are analytically different from each other (and which can even be 

considered as opposing, such as the management and bureaucratic components) requires the 

simultaneous presence of various forms of governments.  It is certainly possible to note that a formal 

institutionality is inclined more towards one or another form of governance and may thus be 

characterized as more bureaucratic or more management oriented or even as a network.  But the fact 

that there are also other forms creates tensions in the institutions arising from the relationships of 

power between the actors, the design of incentives for private actors to participate in initiatives, the 

relative resources of organizations, the preferences of participants, and the technologies available. 

In the countries the Southern Cone (Argentina, Brazil, Chile and Uruguay) generally speaking, the 

KSTAI systems do not have a clearly dominant institutional form of governance.  On the contrary, the 

systems are generally little coordinated and structured and are derived more from the transformation 

of the State that is half way complete and in which very different structures of governance coexist 

without any one form clearly dominating the others.  This structure superposes agents and various 

initiatives and is the cause of the weakness of State capacities which for that very reason are seen as 

very uncoordinated in terms of their objective, incentives and dominant agents. 

 

3. The first corresponds to the hierarchical and formal paradigm of organization of authority and command of 
the State.  The organization of the central government occupies the center of public policy, with the heaviest 
responsibility on the policy cycle.  The central organization exercises its prerogatives in the implementation of 
policies through standardized procedures.  The objective of public bureaucracies is to produce stable and 
reliable results and public policies provide standardized products in relatively routine contexts. 
 
The management or executive agencies model considers public and private management as relatively 
interchangeable.  Management is comprised of a series of universal regulatory principles beyond their sectoral 
application.  According to this model, the state should focus on strategic management and supervision rather 
than on the implementation of policies.  Execution remains in the hands of agencies that are quasi-autonomous, 
involved in management and directly responsible for implementation.  Lastly, the model of organizational 
networks is a multi-organizational, multi-government and multi-sectoral form of governance under which 
decisions on the design and execution of policies are made within a network of actors of various kinds.  In this 
organizational field, which is more horizontal, no actor possesses the power to determine the strategies of 
others, given the inter-dependence inherent in obtaining various types of resources.  The central government is 
limited to collaborating with the network by convening participants, establishing linkages, stabilizing them and 
providing resources. 
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The option proposed is to establish a state that is powerful enough to regulate and organize civil 

society.  In this sense, modern governance can only emerge in societies in which there are certain 

institutional structures both in the political regimen as well as in civil society.  The political authorities 

must be powerful but not omnipotent, must be democratically legitimate, and must be “accepted as 

the guardians of public well-being”.  On the other hand, civil society must be strong, functionally 

differentiated and organized. 

A successful form of governance is a complex economic system in the contemporary global 

environment and requires a strategic and interactive approach.  This approach can be summarized as 

a combination of a central strategic guide and decentralized and associative governance.  The key 

condition for the interactive social design is the guidance or strategic conduct which should be 

provided by creative actors.  Only this type of actors will be capable of coordinating the actions of 

different and autonomous structures. 

Greater use must also be made of participatory approaches in areas such as the selection of varieties 

and in field tests for new crops that offer potential for diversification.  Achieving this goal will require a 

considerable restructuring of national research institutions in many countries of Latin America and the 

Caribbean that place particular emphasis on the mechanisms for the allocation of funding for 

research and on the training of personnel in participatory methods.  There must also be a 

strengthening of the response capacity of research systems to market demands, even though hybrid 

genetic material may be acceptable for diversification purposes, material that is capable of being 

multiplied on farms is likely to be a prerequisite for traditional crops (Dixon et al., 2001). 

Another option suggested is the establishment of a new form of governance in the PROCIS system 

(cooperative programs for technology research and innovation).  These programs are important 

cooperation arrangements that still need a new focus, in the sense of coordinating not only 

researchers from participating countries but also other actors, going beyond scientific and 

technological exchanges (Salles-Filho et al., 2006). 

4.3.6. Interaction of KSTAI with social movements 

Research through KSTAI systems into social and farmers movements (Via Campesina, MST) and the 

promotion of structures that facilitate dialogue between them and other actors of the society and of 
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KSTAI systems. Identifying why social movements have achieved a recognizable positive impact on 

the goals of IAASTD. 

One option for achieving interaction with social movements is the maintenance of a framework for 

research into these peasant and social movements and their forms of inter-relationships with other 

actors, providing constant evidence of the importance and potential for improving the quality of life, 

environmental sustainability and the conservation of biodiversity.  Studies of this nature (also 

involving the actors themselves, and a bottom-up approach) would demonstrate the impact of 

democratization of access to land on the quality of life of producers and consumers (Leit, 2004). 

4.3.7. Monitoring and evaluation of the impact of KSTAI 

The development of methods of socioeconomic analysis for the introduction of new technologies into 

a socioeconomic context is essential for improving their impacts.  KSTAI systems must be aware that 

it is not sufficient to identify the potential positive impacts of a technology or know-how, but that this 

technology must be introduced into a socioeconomic context.  Given that the relationship between 

know-how / science and the society is very complex, it is necessary to include in the research agenda 

the full participation of producers, especially the poorest and most marginalized, into the networks.  

The studies of the economic, social and environmental impact of technologies carried out by KSTAI 

systems must be prioritized both ex-ante and ex-post. The experiences of impact evaluation are very 

different throughout the region and, in particular, there are no permanent programs in this area 

(Alston et al., 2001; Avila et al., in press).  A study is needed on the profile of producers and a 

socioeconomic study is needed on including small producers in credit schemes (Arima et al., 2005). 

4.3.8. Options related to intellectual property rights 

Given the limited protection of intellectual property right (IPR) for products generated and the 

appropriation of know-how, the weakness of the regulatory framework in which the actors 

participating in KSTAI systems in Latin America and the Caribbean operate, it is necessary for KSTAI 

systems to develop legal regimes for the protection of the intellectual property of their creators. 

One option advocated is that there is scope for this within the existing multilateral international 

cooperation framework.  But legal channels may not be the most suitable for protecting the know-how 

of ethnic communities.  The proposals advanced have been aimed at recognizing collective 

intellectual property rights.  The first of these advocates the establishment of an international fund to 
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collect and redistribute earnings from the transfer of indigenous know-how.  The creation of a regional 

body comprised of representatives of the indigenous communities of the different countries would be 

another option for regulating the transfer to traditional knowledge.  A final option is to develop a 

participatory approach to research that provides training and research opportunities for members of 

the communities themselves, which would guarantee the exchange of knowledge for knowledge. 

Currently IPRs are at the center of an extremely polarized debate on technology and development.  

IPR, from registered trademarks and patents to copyrights and geographical labels, offer an incentive 

for developing the technology because they help innovators earn returns on their investments.  Trade 

related intellectual property rights (TRIPS) 4.  between the member countries of the World Trade 

Organization (WTO) commits governments to implementing national IPR systems based on a set of 

agreed minimum norms.  The result of the generalization and implementation of TRIPS is a global 

system in which IPR will become increasingly strict.  It is still difficult to foresee the consequences of 

this phenomenon on the capacity for local innovation in the countries of Latin America and the 

Caribbean and on human development in the region.  While the enforcement of IPRs creates new 

opportunities, since it creates incentives for innovation, learning and a willingness to assume risks, it 

also increases the cost of imported technology and limits the capacity to develop reverse engineering 

and to learn from foreign technologies. 

A study by UNDP (2001) argues that in this new global regime two problems are creating new 

obstacles to human development.  Firstly, a consensus is emerging that IPR can go too far and 

impede instead of encourage innovation by unfairly redistributing the ownership of know-how.  

Secondly, there are signs that the circumstances are unfavourable to the fair application of TRIPS. 

In the first case, the example is cited of the transfer of traditional knowledge to private hands.  The 

system of patents allows claims for protection of the indigenous and community innovations of 

developing countries, which allows them to be formally represented and patented by others.  To 

claim, use and defend patents is easier for private industry than for institutes and innovative 

communities.  The section below proposes options for resolving this problem. 

In the second case, it is argued that the minimum norms of TRIPS for intellectual property should be 

reflected in national legislation, but there is scope for formulating national strategies within a 
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multilateral framework.  The impact of TRIPS will depend in part on countries selecting strategies that 

are best adapted to their interests.  Indeed, within the framework of TRIPS, countries may, for 

example, use the mandatory granting of licenses, thereby permitting the use of a  patent without the 

consent of the patent holder in some circumstances, which should be enshrined in their own laws.  

Typical uses are cases of medical emergency and anti-trust measures to maintain market 

competition.  Many industrialized countries include these measures in their laws and practices as part 

of their strategy for utilizing property rights.  However, under pressure and without adequate advice, 

many countries in Latin America and the Caribbean have not included them in their legislation or are 

attacked when they try to put them to use.  One example of the scope that a clear policy in this 

respect can create is the access of some under-developed countries to AIDS medicines (for example, 

Brazil). 

TRIPS, for its part, urges its developed country members to provide incentives for companies and 

institutions in their territories in order to promote and encourage the transfer of technology to the less 

developed member countries so that they can create a solid and viable technological base.  However, 

little attention has been paid to the obligations that this entails and insufficient measures have been 

taken in this regard.  The problem is that, while technology may be useful for development, it is also a 

form of competitive advantage in the global economy and the developed countries have economic 

and political interests in maintaining their advantage.  For example, the new environmental 

technologies could be critical for combating global warming, but for the countries that possess them 

and sell them they represent a market opportunity.  The fair enforcement of TRIPS would become a 

real possibility, according to UNDP (2001), only when the two interests are reconciled through 

adequate public funding, for example. 

TRIPS covers three areas that are directly related to agriculture: geographic markings (articles 22 to 

24); patent protection for chemical products for agriculture (articles 70.8 and 70.9); and protection of 

plant derivatives (article 27.3 b).  The latter entails an obligation on the part of WTO members to 

protect plant derivatives through patents, through an effective sui generis system or through a 

combination the two5.   

 

4. Trade-Related Intellectual Property Rights 
5. There are two ways of recognizing intellectual property rights to seeds:  rights of the holder and patents.  
Rights of the holder are controlled by the Union for the Protection of New Varieties of Plants (UPOV).  This 
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Traditionally, farmers have had access to seeds which they use in their farms (either because they 

buy them, exchange them or inherit them from their forebears) and keep for future crops.  This is why 

it has been difficult for companies to transform them into an item of merchandise since, unlike other 

products, seeds are living things that can reproduce, which makes their monopolistic control difficult.  

To that end, two mechanisms have been created that are mutually complementary: technological 

changes in plant improvement (through the development of hybrids and genetically modified 

organisms – GMOs); and the enforcement of IPR. 

Until the early 1990s, almost no third-world country recognized any type of IPR on seeds.  The 

pressure brought to bear by the United States has caused a number of countries to adopt legislation 

for the protection of plant varieties.  A typical case is Uruguay which , consistent with the provisions of 

TRIPS, adopted a patent law in 1999.  This law permits the patenting of plant and pharmaceutical 

products resulting from biotechnology or, where appropriate, the procedure for the genetic 

engineering techniques used to produce them.  This is in violation of the provisions of The Union for 

the Protection of New Varieties of Plants (UPOV), of which Uruguay is also a member, which allow 

farmers to retain for themselves (not to sell) protected seeds for future crops.  However, according to 

the patent law, they must in this case pay royalties. 

The reasonable option for Latin America and the Caribbean within the framework of the goals of 

IAASTD is to support the appropriation of the intellectual property of local and indigenous 

communities.  The knowledge that ethnic communities have accumulated in their habitats for 

centuries is being increasingly used for commercial purposes in such sectors as pharmaceuticals and 

agriculture.  Technological development based on this know-how has produced a significant increase 

in the supply of food crops and new health-related products, among other uses.   

The idea of protecting this know-how is gaining ground.  However, numerous proposals made to 

protect indigenous knowledge have failed because such knowledge is the result of a social construct.  

Indeed, two institutional and cultural systems clash in the exchange of traditional ethnic know-how.  

One is the modern technology market, in which individual property institutions (rights to tangible and 

intangible property) are created and maintained within a legal framework.  This system has relatively 

 

recognizes two principles: (a) the privilege of farmers to keep seeds for their own use and (b) the exception for 
improved plants, that is to say, that they can use seeds that are registered for use in genetic improvement 
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transparent information frameworks and functions at a global level.  The other is the system of know-

how of the local community in which ownership of knowledge is not defined or is collective.  Both the 

scope of their activities and the information available are local.  Tensions arise in this clash because 

the market institutions of intellectual property rights allow for the appropriation by individuals of 

knowledge that belongs to the community.   

In the last two decades, transnational corporations, academic institutions and independent research 

laboratories have patented indigenous knowledge or have reached agreements with ethnic groups.  

Various normative frameworks have been suggested.  Various types of contracts have been 

proposed to test market the know-how and the environment in which the community lives.  In all of 

these, there are compensations to the group that include the construction of health or education 

centers, or the preparation of brochures to educate the public about these practices and their origin.  

Occasionally, these contracts provide for a right to share in the benefits of products derived from their 

know-how but these payments have not really been made in any known case.  Transnational 

corporations, laboratories and universities have also patented indigenous knowledge without the 

participation of the community in the process.  In some cases, the protests of communities supported 

by NGOs have resulted in either the cancellation of the patent by the authorities or the abandonment 

of their use by the patent holder. 

The proposals put forward by authors and NGOs have been centered on recognizing collective 

intellectual property rights.  Some include the creation of an international fund to collect and 

redistribute earnings from indigenous know-how.  One of the proposals put forward is the idea that 

the shaman for the community could be compensated for the know-how that he provides.  However, 

one of the characteristics of the information in the literature is that once the knowledge has been 

transferred, it cannot be taken back.  Therefore, once the shaman has transferred his know-how, 

there can be no negotiation between the company and the community.  In such a framework, an 

incentive would be sought to encourage the shaman to “desert”. 

 

programs.  The 1991 Act of UPOV recognizes intellectual property rights to varieties that are essentially 
derived from registered varieties, for example, by spontaneous mutation. 
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Another proposal is that the protection of property rights to indigenous know-how can be ensured in 

the context of TRIPs and the Biodiversity Convention (CBD)6. based on the concept of community 

property rights, which would be treated as a special type of innovation.  However, it is far from certain 

that the rights of small ethnic groups would be guaranteed by the State that signs the TRIPS.  

Moreover, innovation would require the creation of a special authority to provide and ensure respect 

for a sui generis protection.  

The creation of a regional forum consisting of representatives of indigenous communities from 

different countries would be necessary for elaborating a consensus agreement to regulate 

bioprospecting and the use indigenous of know-how.  This agreement could contemplate alternative 

models for the negotiation of frameworks and mechanisms for compliance in order to regulate the 

transfer of traditional know-how from these communities to transnational corporations, research 

laboratories and universities.  This general agreement should establish a balance between 

preservation and the development of systems of community knowledge and their use by science and 

the market. 

Negotiations can be difficult because, despite existence of cultural hybrids, ethnic groups are not 

accustomed to thinking in terms of profits or sharing in benefits.  The creation of a global fund to 

administer the monetary benefits from the commercial exploitation of know-how and to finance efforts 

of common interest is an important additional measure.  Income can also be redistributed between 

the ethnic groups that share a partnership in the fund for investment in health infrastructure, 

development and education of the community in accordance with their own criteria.  Local capacity 

building can also be achieved in various ways.  A participatory approach to research achieved 

through the creation of local research foundations dedicated to the preservation of knowledge and 

indigenous culture.  Indigenous groups should participate in the research and documentation of their 

knowledge, history and oral culture.  Another of the priorities of this fund would be higher education 

and scientific research programs based on traditional know-how and which offer training and research 

opportunities to members of their own communities, which would guarantee the exchange of 

knowledge for knowledge (Zerda-Sarmiento and Forero Pineda, 2002). 

 

6. International agreements such as the Trade Related Intellectual Property Rights (TRIPS) Agreement of the 
World Trade Organization (WTO) or the Convention on Biodiversity (CBD) provide for the possibility of 
protecting indigenous know-how through property rights. 
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Support is needed in the international debate on the question of the protection of the traditional know-

how associated with genetic resources in national and international forums.  The approaches that are 

used in this area are very different and vary according to the institution (Bayão and Bensunsan, 

2003). 

Questions related to intellectual property are today absolutely critical for the establishment of 

networks of cooperation in research and development and innovation.  Neither regional nor local 

cooperation is possible without the prior definition of property rights.  An absolutely fundamental 

element is therefore training in the use of instruments for the protection of property rights. 

4.3.9. Options related to food sovereignty and rural exodus 

The strengthening of organizational know-how through KSTAI systems is proposed so that small 

scale producers, local fishermen and indigenous peoples would have adequate and equitable access 

to land, water, genetic resources and other resources necessary for sustainable food production.  

There is also need for the promotion of family and community agro-ecological models both in practice 

and through policies, and for research and development to guarantee food security, especially in the 

sectors that are most vulnerable to hunger and malnutrition through sustainable management of local 

agro-ecosystems for food production, mainly for local markets. 

One option for the sustainable exploitation of water systems is research into methods of conservation 

and adding value to fish and other fresh products to facilitate the distribution of products.  Many 

Amazonian, Andean or plain populations face problems in the transport of quality fresh products to 

local markets.  Serious studies are needed on the quality of the diet of foods traditionally consumed 

and which risk being substituted for by the adoption of new food habits.  Studies should also be 

conducted on the diversity of diet, especially in rural area, since ease of access to industrialized 

foodstuffs are causing changes in habits and greater intake of fats and sugars (e.g. bottled soft 

drinks) (Maluf, 2004a; 2004b). 

Poverty reduction in rural populations that are incapable of diversifying their product or of obtaining 

non-farm employment should focus on facilitating external migratory flows.  The empirical evidence 

suggests that the poorest segments of the population do not migrate as occurs with many of the rural 

inhabitants that have greater resources, since they lack the necessary resources to do so.  An 

appropriate strategy would be to approach the problem from two perspectives – provide the 

 37



Draft – Not for citation 

March, 2007 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

necessary resources for migration and try to increase the liklihood of successful insertion in the place 

of destination.  The initial capital for migrants could be provided through: (i) payments for transfers of 

traditional land holding rights to groups interested in the conservation and protection of biodiversity in 

order to remove sub-marginal land from circulation; and (ii) financing the purchase of land rights for 

more successful producers.  Literacy efforts and vocational training are also important for families that 

are prepared to migrate in order to equip them with the basic skills that would allow them to find jobs 

in their places of destination (Dixon et al., 2001). 

4.3.10. Marketing study for the establishment of a direct link between local producers and 

consumers of foodstuffs in peri-urban areas 

In order for this proposal to succeed, it is necessary to promote research into marketing systems in 

order to identify local and regional particularities and to provide updated information to farmers and 

their representatives.  A large part of the problems of farmers lies in poor marketing of their products 

(Dürr, 2002a; 2002b).  Similarly, research and dissemination of studies on an integral approach by 

the productive chain in the territory should be included in the  agenda of KSTAI systems.  It would be 

possible in this way to identify opportunities for business for different segments of the rural space 

(Santana, 2002). 

Associated with the above option are proposals for the development of know-how for peri-urban 

agriculture.  Urban agriculture is characterized by making dynamic use of the land (Luc, 2006; 

Companioni, 2001), which is rapidly adapted to the growth and development of the city, but it suffers 

from a problem of image and is rarely recognized as a valid category of use of urban land.  By 

combining the productive systems of urban agriculture with open urban space, it is possible to identify 

areas in which urban agriculture is more stable (such as right of ways and “non-buildable” land) as 

well as areas in which it may be temporary (for example, zones for future building).  The restricted 

areas in the city center could benefit from more intensive activities, which are generally more 

profitable, such as the production of mushrooms, silkworms or medicinal plants.  Site exposed to 

pollutants could be used for decorative crops instead of risking health through the cultivation and sale 

of market garden produce.  Assigning areas within or on the periphery of cities for the exclusive and 

permanent use of the AU is quite unrealistic and is doomed to failure.  On the one hand, it ignores the 

economic reality of land prices in expanding cities.  Moreover, and more importantly, it takes no 

account of the interactions that urban agriculture may have (and should have if it is to succeed) with 
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other urban activities. If the municipal authorities involve a broader base of stakeholders, they would 

have more possibilities for developing policies that cover the needs both of the city and of their voters, 

particularly from the poor and disadvantaged sectors. Moreover, more equitable decision-making 

promotes participation and acceptance by citizens at all levels.  As part of any political initiative for 

development, structures and processes must be established to identify problems, prioritize actions 

and undertake and implement activities for the monitoring of programs. 

Workers in the urban agricultural sector and poor producers in particular cannot work as effectively as 

they might have, unless they are organized and their legitimacy recognized.  Municipalities would 

clearly benefit from a better organization and representation of urban producers in local political 

decision-making processes.  

4.3.11. Design of a KSTAI system of South-South cooperation and exchange between 

countries of the region and between the latter and countries in other continents. 

The experience of sub-regional cooperative systems in Latin America and the Caribbean basically 

involves the INIAs and, under the leadership of IICA, have been, generally speaking, quite 

successful. The evaluations of these programs implemented at various levels (Evenson and Cruz, 

1989; Cruz and Avila, 1990; Avila et al., 2005; Sales-Filho et al., 2006 a, b, c), demonstrate that 

cooperation has had many spillover effects between countries, in other words, neighbouring countries 

would benefit from research done on the other side of the frontier.  In the meantime, evaluations have 

clearly shown that these programs need to be restructured in order for them to more effectively fulfill 

their respective mandates (Sales et al., 2006a, b, c). 

Regional, and in particular sub-regional cooperation, in which the cultural, soil and climatic conditions 

are more similar, should be greatly strengthened.  In this area too, there is need to promote 

exchanges of experiences between the other actors of the sub-regional and national systems of 

innovation, in addition to the INIAs, such as universities, NGO’s, cooperative and producers’ 

associations, and the private sector (Bisang et al., 200). 

4.4. Relevant stakeholders (collective or individual) and their capacities 

The stakeholders in Latin America and the Caribbean are extremely diverse, which makes it 

extraordinarily complex to generalize for the region (see section on Ethnic Groups in chapter 1).  The 

conceptual principle for seeking options for the future is respect, tolerance and valuing cultural 
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diversity, which represents the human capital of a region.  The diversity of ethnic groups is part of the 

conditions that make it possible to integrate the various types of knowledge so that they could 

contribute to achieving the goals of sustainability and to improving quality of life and equity.  One of 

the areas of knowledge that has not been developed and which represents extraordinary scientific, 

sociological and technological potential is agro-ecology.  Agro-ecology brings together various types 

of knowledge, social classes and races all participating in innovation and knowledge production.  As 

explained in Chapter 1 citing Pretty et al., (2003), the University of Exxes in England conducted a 

study in 52 countries encompassing 45 projects in Latin America.  The authors found that 9 million 

producers use agro-ecological methods in approximately 29 million hectares (throughout the world) 

and that the yield from land that uses agro-ecological or organic methods in sustainable agriculture is 

equal to and in the majority of cases significantly greater than the yield from land under conventional 

production (see Figure in Chapter 1).  This type of agriculture benefits in particular farmers and small 

producers of under two hectares.   

4.4.1. Capacities needed to strengthen different types of networks 

There are common themes (horizontal) which in any of the scenarios or models of governance affect 

quality of life, environmental sustainability and equity.  A number of key themes have been proposed 

for the goals of sustainability in multidisciplinary exercises in Latin American and the Caribbean (Red 

Nuevo Paradigma, 2005) 

Some themes that should be pursued in order for capacities to be strengthened in various types of 

networks are:  

(i) Themes associated with quality of life: as discussed above, the concept of human development is 

more than national income (GNP) or per capita income.  It depends on the existence of an 

environment in which individuals can fully realize their potential and live productively and creatively in 

accordance with their needs and interests.  Consequently, the quality of life, in addition to satisfying 

primary organic needs, consists in expanding the range of options that individuals have for living in 

accordance with their values.   

(ii) Themes associated with environmental sustainability: (a) land conservation and management; (b) 

sustainable use of biodiversity; (c) relationship between indigenous cultures and conservation; (d) 

Germoplasma, prospection and conservation in-situ and ex-situ; (e) valuing of biodiversity and of 
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natural resources; (f) traditional know-how in biodiversity; (g) conservation and management of 

pollenizers; (h) ecology of biological controls; (i) organic fertilizers; (j) prospection and sustainable 

management of plants (especially native plants); (k) urban agriculture; (l) management of fisheries 

resources; (m) impact of the agriculture and cattle farming sector on fauna; (n) native flora and 

microorganisms; (o) impact of fragmentation on natural habitats (on hydro-biological cycles, soils, 

biological interaction); (p) impact of genetically modified organisms (GMOs) on the environment and 

human and animal life; (q) zonification, management and agro-ecological agriculture; (r) invasive 

varieties (existing and potential, exotic and native); (s) management of forestry resources; (t) 

management of the quality and use of water. 

(iii) Themes associated with equity: (a) legislation for the protection of the rights of all citizens without 

distinction based on race, age, sex, origin, traditions, ideology, power or social or economic condition; 

(b) education without discrimination for all under equal conditions; (c) numerous and sufficient 

educational centers by number of inhabitants and by area of influence both in cities and in the 

countryside; (d) compulsory education in human rights, ethics (Pérez, 2005), philosophy and ecology 

from a very early age; (e) study of the origins of inequality; (f) study of the origins and consequences 

of extreme wealth and extreme poverty; (g) decision-making power of communities; (h) provision of 

space and promotion of democratic organizations in rural and urban communities (discussion and 

solutions to problems arising from inequality).  

4.4.2. Options for institutional responses to strengthen capacities 

This section proposes a model (successful institutional arrangements) for strengthening capacities 

under the scenarios set out in chapter 3.   

Salles Filho et al., (2006) found that various countries have undertaken institutional innovations in 

their agricultural research systems, which can serve as a reference for Latin America and the 

Caribbean.  The Janssen study (2002) of five industrialized countries demonstrates the diversity of 

initiatives and the area of influence of changes which have led to significant impacts on the financing 

and organization of research.  One of the conclusions of the author was that “the new systems of 

research reflect the new conditions that society is imposing on agriculture, science and public sector 

management”.   In short, changes introduced in the countries studied would present the following 

characteristics and tendencies. 
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4.4.2.1. Governance 

Reduction of expenditures through compliance actions (return) for:  a new approach to public 

management; planning and support; review of responsibilities for P&D companies.  The different parts 

interested in the decisión-making process are involved and this is influenced by the financial 

contribution.  Flexibility in the management of human resources: adoption of more flexible 

mechanisms such as short-term contracts (doctoral projects), greater rotation (renewal) of 

researchers.  Disadvantages, reduced possibilities of long-term research.  Advantage, increase in the 

process of dissemination of know-how. 

4.4.2.2. Financing  

Separation between financing and evaluation.  Diversity of sources available through competitive 

funds.  The model of government – producers co-financing has not developed sufficiently.  The trend 

has been to provide financing to producers or their interests.  The participation of private initiative: as 

occurred in Australia, in the other countries studied private expenditures on research are greater than 

public expenditure.  Development of competition by seeking greater quality through competitive 

funding, mainly to promote research into new sectors that involve changes in direction. 

4.4.2.3. Research activities 

A study is needed on the following important research areas:  interaction with universities; 

strengthening and consolidation of integration between the educational and research systems.  

Public/private research: efforts to establish common mechanisms, programs or research institutes.  

Emphasis on the joint generation of know-how.  International collaboration: recognition of the 

importance of this type of action (joint generation of know-how).  Initiatives for participation of 

countries in regional forums. Initiatives for specializing and merging areas of knowledge using a 

heuristic approach. Legal frameworks: development of the legal framework for research.  Legal 

management is seen as an essential factor for the effectiveness of the research system. 

With regard to initiatives that lead to changes in the paradigms, a process is currently underway in 

Latin America to promote rural development experiences whose principal characteristic is innovative 

solutions to basic problems of rural development; improvement in the quality of life of the population, 

sustainable income-generating activities, increase in the voice and presence of farmers and 

indigenous populations in decision-making forums, or qualitative modifications in gender relations, 
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using various approaches, both organizational and institutional.  An urgent challenge for rural 

development is learning from experiences that are underway to develop new approaches and 

perspectives.  These are emerging elements that provide messages that are useful to an 

understanding of the initiatives undertaken by local communities to deal with their forms exclusion.   

One question, perhaps the most important, is how to establish a fruitful relationship between 

knowledge, innovations and rural development.   

As Orlando Plaza correctly stated in a recent text, most of the rural development programs have had 

in common a weak theoretical and conceptual framework and a limited capacity to analyze the 

dynamics of rural societies, and a limited capacity for learning from similar experiences.  Resolving 

this complexity may contribute in our view to a solution to the challenge (Chiriboga, 2003). Chiriboga 

posits that it is necessary to view rural development as a learning process in which creative thinking 

is needed to improve the relationship between the innovative agents on the ground and researchers.  

In this connection, there are significant processes in Latin America which for some decades now a 

number of organizations and institutions have been promoting and highlighting such as the peasant 

experiment, which establishes relationships between peasants and between peasants with problems 

and researchers who play a role as facilitators of this process.  Specificially, note should be taken of 

the reference in a section of the report of FAO; Forests, Trees and Communities II Phase, which 

develops this concept of peasant experimentation. 

There is a logic to rural farming research.  The rural farmer relies on observation, experimentation, 

correction, conversation, etc. in order to understand the immediate environment that surrounds him in 

accordance with the needs of his daily life.  This knowledge is simply not systematized in the way 

scientists and technicians do, in writing, which does not mean that a system of transmission is 

lacking.  The farmer does not do it systematically nor in writing but it is spontaneous and with 

emphasis on the oral approach: conversation, sharing with neighbours, trials are all part of the range 

of resource that he uses.  Although the method applied is not strictly the same used in formal 

research in universities and other extension entities, at heart its process responds to a similar logic to 

that used in the scientific method.  In this sense Rhoades says “both farmers and scientists follow the 

steps: formulation of a problem, formulation of a demonstrable hypothesis and testing that hypothesis 

empirically to validate or invalidate it” (Haverkort et al., 1988).  The main difference is that the degree 

of formalization of the process is far from being the same.  However, while accepting the existence of 
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a logic of farmers research, it should be clear that this should not be considered as the realization of  

a potential that can be separated from the rest of the so-called “scientific” knowledge.  On the 

contrary, the farmer takes aspects of scientific knowledge, adapts them, adds to them, modified them 

and the same is trae for the technical expert. “that trend gave Central America a stronger agricultura 

education system.  Agronomy is an important career in universities.  The Univerisdad de San Carlos 

In Guatemala has one of the oldest Agronomy Schools in the region.  The Agrarian National 

University in Nicaragua teaches exclusively agronomy.  In Honduras the most important agriculture 

school is the Pan-American School of Agriculture – Zamorano (EAP), which is internationally funded 

and attended by students from the Americas under a scholarship program.  In Costa Rica, the four 

public universities offer agronomy as a discipline, although the emphasis and professional profile are 

slightly different.  Thus, the developing countries of Central America maintain a series of higher 

education institutions enabling students to promote technological innovation in small farmer 

production systems” (Arana 2006 Com. Pers). 

A number of sound innovations that small farmers have had to introduce in order to reduce costs, for 

example, end up being taken over by the technical experts and through them by large businesses or 

by other groups of farmers to whom the technical experts in many cases provide their services. 

What is relevant therefore about small farmer experimentation is not so much the existence of “small 

farmer knowledge” that is separable and distinguishable from “scientific knowledge”, but rather a 

specific process, a special way of processing things and of acting in relation to the universe of values 

that is specific to small farmers.  What is important is this drive that leads them to seek innovation, 

which is coordinated with their lifestyles, available resources, worldview and values, in short, the 

social symbolism of which the small farmer is the representative and which gives sense both to his 

life and to the innovations that he makes. 

4.4.2.4. The management of motivation of talent:  motivation is an important dimension for the 

success of agricultural research and development organizations. 

In order to strengthen capacities, it is necessary to evaluate a number of elements such as (modified 

from the New Paradigm Network, 2005); (a) occupational stability; (b) possibility for (post-graduate) 

academic training; (c) honors and distinctions; (d) flexible work day; (e) facility for geographic moving; 

(f) financial rewards; (g) easy funding and execution of research projects; (h) creative and pleasant 

environment; (i) competitive environment between teams and centers; (j) cooperative atmosphere 
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between and among groups; (k) management geared towards results and efficiency; (l) management 

geared towards relationships and negotiated solutions to conflict; (m) high salaries; (n) participation in 

research groups; (o) recruitment for specific periods for the execution of specific projects; (q) 

development of long-term research programs; (r) values and social commitment to beneficiaries; (s) 

effective dissemination of results; (t) participation of the community in research (u) involvement of 

children and young people in research and conservation as inheritors of the earth. 

4.5. Final considerations 

The World, and particularly Latin America and the Caribbean, is experiencing a period of 

unprecedented change because of the magnitude (spatial and temporal), profundity and pace of 

these changes.  Globalization is an inexorable phenomenon and a historic law that is a consequence 

of the development of productive forces (although there is controversy, for example, Saul, 2005).  The 

results of sustainability, equity and quality of human life in the medium and long term depend on the 

actions taken today.  There are very big differences between technological development on the one 

hand and poverty and backwardness on the other.  Traditionally, innovation has been marked by 

linear logic in which a few generate while others transfer and the majority adopt (Gibbons 2000 in 

New Paradigm Network, 2005).  Although it is impossible for decisión-makers to control all the 

variables, it is fundamental that these individuals, when making decisions, clearly define the 

philosophical and ethical vision venid each decision (Pérez, 2005).  Economic growth does not 

necessarily lead to greater equality or to less discrimination or to a better quality of life or to greater 

environmental sustainability.   

The different types of know-how in Latin America and the Caribbean must be distributed  in a more 

homogenous way, that is to say, technological knowledge must be more accessible to indigenous 

peoples and responsive to ecological concerns, and vice versa.  The scientific method and any other 

pragmatic method can illuminate the research procedures.  There is  a need for changes in the 

content of educational curricula, in other words, to strengthen the various systems.  If we agree that 

there are four levels of education, we must ensure that these are better connected and that their 

content is improved and diversified, that each level has elements of the other levels, that the 

connection between them is easier, and that there is easier access to each level by small farmers, 

technical experts, women, indigenous groups who can all have access on a larger scale to scientific 

and analytic training. 
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