
K E I T H  M .  M O O R E
P R O F E S O R  A D J U N TO  D E  S O C I O L O G I A Y 

D I R E C TO R  D E L P R O G R A M A 

P R O G R A M A D E  A P O Y O  E  I N V E S T I G A C I O N  C O L A B O R AT I VA A L A
A G R I C U LT U R A S O S T E N I B L E  Y  M A N E J O  D E  L O S  R E C U S O S  N AT U R A L E S

Desarrollo de enfoques para la adaptación 
de pequeños productores a la agricultura 

de conservación

Oficina de Investigación Internacional, Educación y Desarrollo, Virginia Tech

Presenter
Presentation Notes
Let’s drop this pretence of ‘adoption’ when talking about conservation agriculture.What we are concerned with is ‘fostering conservation agriculture among smallholder farmers’



Principios y procedimientos

Al trabajar con nuestros socios en las comunidades 
campesinas identificadas para la realización de 
investigaciones de desarrollo de Sistemas de 
Producción Agrícola de Conservación adaptadas 
(CAPS), necesitamos tener presente dos importantes 
aspectos:

El valor de nuestras actividades para los miembros 
de la comunidad, y
Como ellos perciben el valor de estas 
contribuciones. 

Office of International Research, Education, and Development, Virginia Tech



Principios y procedimientos

SANREM CRSP es un proyecto de investigación. Nuestro 
objetivo es desarrollar nuevos conocimientos que puedan ser 
usados por socios locales, para mejorar sus sistemas de 
producción, y consecuentemente sus medios de vida y 
bienestar. 

Nosotros no somos una agencia de desarrollo y no podemos 
proporcionar ni insumos ni medios para lograr el mismo

Nosotros estamos dentro las comunidades para aprender de 
sus miembros y de sus sistemas de producción. En el proceso, 
nosotros debemos ayudar a la comunidad a aprender más
sobre sus propios recursos y sus potenciales. 

Office of International Research, Education, and Development, Virginia Tech



Principios y procedimientos

Office of International Research, Education, and Development, Virginia Tech

Principios y procedimientos

SANREM CRSP conduce sus investigaciones con 
individuos y comunidades de manera voluntaria. Nadie 
debería ser obligado a participar en las actividades de 
SANREM.
El existo del aprendizaje se produce cuando los 
individuos escogen por su propia voluntad a pensar y 
actuar de maneras nuevas. 
Nuestro trabajo es presentar y probar nuevas ideas y 
tecnologías con aquellas comunidades y miembros de 
las mismas, que estén interesados en un aprendizaje 
activo acerca de nuevas formas de manejar sus 
recursos. 



Equidad de Participación

Participación es una calle de dos vías, que requiere una 
comunicación efectiva. 

Una explicación clara de las actividades y las expectativas de la 
investigación, proporciona el tiempo necesario y la oportunidad a los 
miembros de la comunidad a responder y dar su opinión.

Todos los miembros de la comunidad deben ser animados a participar-
hombres y mujeres, viejos y jóvenes, grupos marginados-de acuerdo a 
su presencia en la población. 

Durante las sesiones de dialogo, asegurarse de que todos tengan una 
oportunidad adecuada y realística de hablar (reconociendo diferencias y 
aspectos de poder) 

Se deberá dar preferencia en el dialogo a aquellos que no hablaron, 
animando la participación de todos los miembros de la comunidad. 

Office of International Research, Education, and Development, Virginia Tech



Transferencia de Tecnología para una Gestión Adaptativa

Dos paradigmas:

Transferencia de Tecnología 

Gestión Adaptiva

En realidad podemos ver a estos paradigmas como 
un proceso continuo

Office of International Research, Education, and Development, Virginia Tech

Presenter
Presentation Notes
By way of introduction, let’s focus on my interest area:  technological change in agriculture	<read slide>Understanding the context in which these two perspectives operate requires that we consciously reflect on:  our ways of knowing and   the shared understandings that form the basis for our communicative competence in agricultureWe need to ask questions about technical change processesIs the change a fix within a shared frame of reference, knowledge and understanding?Does the change require changing the frame of reference, involving new knowledge and learningTrue innovation is probably associated with the latter



From Douthwaite, 2002

Presenter
Presentation Notes
Let’s take a look at what we mean by innovation.The traditional model of innovation begins with research on a new technical invention.This leads to an initial prototype developed by scientists to initiate the actual innovation phase.  Early adopters pick up on the first commercialized version and diffusion proceeds until the technology is generalized.This conception of innovation flatters scientists as it places research at the origin of innovation. Technology transfer is simply a linear extension of this process – the messy aftermath for others to take care of.  This model for the adoption of innovations separates the act of conception from that of execution – according to the given division of labor the scientist’s invention can be handed off to others to transfer – the traditional extension function.The prevailing principle behind the transfer of technology is the idea that there is a linear process by which technological change occurs.  Coming from on high, all that is necessary is to tell the world about a new technology, stir up some interest, develop and deliver training programs and demonstrations, and subsequently individuals will make decisions to adopt the technology (at faster or slower rates depending on the relative numbers of early adopters and laggards).Some comments on TT before we leave it behind.  We’ve learned that:1. Seed technologies are the easiest to transfer (Saada in Morocco – 15kg to 20 farmers . . .)2. IPM practices in horticultural production are much easier to successfully introduce – there is a large immediate cash payoff when appropriate 3. NRM practices are a very hard sell – little or no immediate payoff for the limited resource small farmer (lack of incentives)



Características de las redes de Conocimiento sobre 
Transferencia de Tecnología

La transferencia de tecnología funciona bien cuando:

• El cambio de tecnología es un asunto de sustitución 
de componentes

• Los sistemas de conocimientos compartidos se 
extienden desde la concepción a la ejecución

• Las condiciones ecológicas y de mercado son 
estables y relativamente homogéneas

• La vinculación de inversiones con los resultados 
permite establecer una priorización cuantitativa

Office of International Research, Education, and Development, Virginia Tech

Presenter
Presentation Notes
Let’s consider Technology Transfer knowledge network characteristics<Read the points above.>The TT approach began to decline when the problems shifted to questions of ecological dynamics introduced by IPM and NRM – and conservation agriculture.  The concept of complex adaptive systems emerged.Adaptive management was seen to be required.



Aprendizaje social para una Gestion Adaptativa

From:  Sayer and Campbell, 2004

Office of International Research, Education, and Development, Virginia Tech

Aprendizaje social para una Gestión Adaptativa

Aprendiendo 
haciendo

Stakeholders locales innovan
técnicas de gestión adaptadas 
a las condiciones locales

Negociación
Resistencia
Adaptación

Presenter
Presentation Notes
How is Adaptive Management different?It’s a matter of learning by doing, involving a wide range of stakeholders.  Consequently, the learning is mutual.Social learning is about the construction of knowledge networks.Learning is an iterative process.Different time and spatial scales intervene.Adaptive management supports different ways of knowing and acting.Networks and platforms are methods by which actors can confront challenging cross-scale issues in complex adaptive systems.Mechanisms for networking knowledge include:  Advocacy coalitions  Farmer Field Schools  Local management committees  CIALsJust to name a few.



Marco de Referencia y caminos de la Agricultura de 
Conservación (AC)

Diagnosticar un sistema de producción existente requiere que
consideremos una amplia variedad de elementos materiales, 
sociales, y técnicos. Algunos son enumerados a continuación:

¿Cuál es el problema?
(erosión, conservación de la humedad, gestión de la mano de obra, falta de ingresos)

¿Quién está involucrado en la definición del problema?
(agricultores, investigadores, oficiales del gobierno, intereses comerciales)

¿Cómo es el problema abordado?
(solución tecnológica, gestión adaptativa, solución de problemas por los agricultores)

¿Por qué las practicas de AC son adoptadas?
(ingresos incrementados, resolución de limitantes de la producción: malezas, doble
cultivo, punctualidad)

Office of International Research, Education, and Development, Virginia Tech

Presenter
Presentation Notes
The traditional scientific frame of reference was challenged by Ekboir (2003) – he was the first to demonstrate the importance of network partners in developing local level innovation for conservation agriculture.The following slides are designed to visualize the actual innovation processes leading to the CA systems that occurred on three continents.The US, Brazil and Ghana.  Each tells a different story.
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Presentation Notes
Let’s now move away from the abstract analysis and consider how we might apply it to understanding CA and its knowledge networks.We have broken down the CA system into four stages: Inputs, Delivery Mechanisms, Farm/Farmer, and Benefit Streams.each with a leading question: 1, 2, 3, & 4.  where “input X” represents either knowledge and/or physical technology.An additional question highlights the predominant focus of research and development efforts: Can input X produce the desired output?     This latter has been the primary focus of researchers working on field level experiments where many findings bear results worth repeating, if only we could answer the other questions.
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Presentation Notes
Isolated researchers conducted no-till studies in the 1960s.IITA in Nigeria began work in the 1980s as fallows began to diminish.  It should be noted that many farming systems in the early 1980s were still practicing traditional no-till farming.  It was expected that the uptake of no-till agriculture would be quite rapid.In 1993,  CRI, the Sasakawa Global 2000 Project, and Monsanto prepared and delivered a project package – seeds, herbicides and fertilizers – targeted to Ghanaian farmers in the forest and transition zones. There was no livestock competition for residues.  Extension agents provided the link to fertilizers, seeds, and herbicide dealers based in urban areas.  Planting was done with the traditional dibble stick or saber. No particular farmer organization seemed to have developed and the program dwindled away after the project ended.  Farmers tried to reduce their herbicide purchases to save money and the extension agents seem to have stopped providing the inputs – probably a function of the lack of project vehicles.The large farmers didn’t adopt – they were already using tractors ! It seems that those who adopted the no-till practices were medium sized farmers who found that this resolved their labor management issues.I brought in the non-farm options to remind everyone that the problem is not one of farming per se, but of survival.  
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Presentation Notes
Back in 1947, Faulconer published Plowman’s Folly.  Thus, the theory of no-till farming first emerged (as an invention, if you like), but it wasn’t until herbicides became readily available in the late 1950s and early 1960s that the era of no-till agriculture began. It took farmers many years of field trials to discover the proper mix of herbicides, crop rotations, and seedbeds to produce increasing yields without tillage. It is important to point out that scientists and researchers had little to do with the emergence of this innovation.  Extensionists and farmers trying to improve their production processes around erosion control - a frame of reference characterized by strip till and contour farming – slowly developed the innovation on Harry Young’s western Kentucky farm.  Their laboratories were their own fields on which their livelihoods depended.Harry was trained in agronomy and agricultural economics and had worked for a decade in extension.Despite strip tillage, erosion was still a problem when the soil was prepared for planting.  This was particularly a problem during wet Springs that precluded tillage just before planting.  Young and Phillips found that with limited labor and the introduction of herbicides, a spring crop could be planted through a vegetative cover.  It was only later that a no-till planter was introduced by agro-industry (Allis-Chalmers) to suit the evolving local needs.   Farmer Martin was the first to adapted equipment on his farm for no-till planting – his successful design was copied by others until manufacturers started to produce specially designed tools.  With the increase in herbicide sales in the county, chemical companies began to take notice.These innovations were quite profitable, because the not only reduced input costs, but created conditions for double cropping of soy beans and a grain crop.  Young set up his own experiments and took careful note of the results over the decade of the 1960s.  Once he had perfected his no-till system, he was surprised to learn of the difficulties that other farmers had in adoption.  They, too, had to make adaptations to be successful.
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Presentation Notes
The Brazilian story evolves in four phases which I will condense here in the interests of time.  It also might be considered the history of soybean development, as that was the problem that the early initiator – Derpsch came to Brazil to solve in the late 1960s.Erosion was a serious problem with soybeans, so Derpsch found a farmer, Bartz, who was willing to experiment with no-till.  Initially, he was successful, but then weeds took over his farm.  Visits to Europe and the US didn’t resolve these problems – actually they just helped Bartz fall into debt.In the early 1970s, more erosion was occurring in Parana.  This lead to collaboration with the University of Kentucky – earlier identified by Bartz.  ICI came to Brazil from Australia with Paraquat.  They encouraged local equipment manufacturers (Semeato).There was no public research or extension support.  Indeed, there was some government interference.By the late 1970s there were 3 no-till networks – all involving ICI.  However, Monsanto also saw the commercial value of no-till and entered the market with glyphosate.  This undercut ICI’s business, especially serious when prices dropped dramatically in the early 1990s.With the colonization of the Cerrado – deforestation, range cattle, then soybeans – erosion became a very critical problem.  To save farming, no-till was introduced and adapted – new associations were built to facilitate that adaptation involving herbicides, fertilizer, planters, sprayers and manufacturers.



Formulando las correctas preguntas de investigación

SI la red de apoyo a los sistemas de agricultura de 
conservación son críticos para el cambio de 
tecnología en la agricultura,
ENTONCES necesitamos revisar todos los 
componentes del sistema bajo una nueva 
perspectiva

No como una hipótesis en búsqueda de una variable 
universal, pero como componentes significativos de los 

sistemas locales de conocimiento 
– como fue sugerido por Knowler y Bradshaw (2007)

Office of International Research, Education, and Development, Virginia Tech

Presenter
Presentation Notes
We need to formulate the right research questions.Ekboir (2003) demonstrated the importance of network partners in developing local level innovation for conservation agriculture.Given the diversity of local circumstances, the second Green Revolution will need to be re-negotiated with partners in each locality, as Staatz and Dembélé say:  ‘a series of differentiated revolutions will be needed for Africa’.For each one we need to be asking:What is the problem?(erosion, moisture conservation, management of labor, not enough time for tea, lack of income)Who is involved in defining the problem?(farmers, researchers, government officials, commercial interests)How is the problem approached?(technological fix, adaptive management, household problem solving)What are the local capacities for sustainably addressing the problem?(production system with sustained surpluses; limited resource system; strong partner institutions)Why would CA practices adopted?(increased income, resolves production constraint: weeds, double cropping, timeliness; facilitates non-farm activities)



Preguntas de los insumos:  Herbicidas / Fertilizantes 
/ Semillas

Disponibles en los mercados locales?

Apropiadamente empacados (envasados)?

Substitutos locales?

Suficiente mano de obra para el deshierbe?

Las rotaciones de cultivos disminuyen la maleza?

Posible manejo de nutrientes para el ganado?

Office of International Research, Education, and Development, Virginia Tech

Presenter
Presentation Notes
IF the network supporting conservation agricultural systems is critical to technological change in agriculture,THEN we need to review all the component elements of that system in a new light.- Not as hypotheses in search of the universal variable, but as meaningful components of local knowledge systems – as suggested by Knowler and Bradshaw (2007)



Preguntas de los insumos: Equipos

Formas de energía disponibles a los agricultores? 

Acceso a la energía apropiada?

Apropiado equipo para pesar (balanzas)?

Apropiados implementos/herramientas?

Fabricantes locales y de mantenimiento disponible?

Uso o modificación de equipo existente?

Office of International Research, Education, and Development, Virginia Tech

Presenter
Presentation Notes
Where does ‘input x’ come from?



Preguntas de los insumos: Conocimiento

Uso y seguridad de los herbicidas y equipos? 

Mantenimiento de semilleros y equipos?

Conocimiento adaptado para su implementación 
local?

Capacitación / educación para agentes de extensión?

Conocimiento local suficiente para la innovación y 
aprendizaje adaptativo?

Office of International Research, Education, and Development, Virginia Tech

Presenter
Presentation Notes
Where does ‘input x’ come from?



Preguntas de los insumos: Financiamiento

Existe crédito local disponible?

Insumos suministrados en especie?

Auto-financiamiento?

Office of International Research, Education, and Development, Virginia Tech

Presenter
Presentation Notes
Where does ‘input x’ come from?



Preguntas de los Mecanismos de entrega:
Estado / ONG / Mercado

Existen vendedores para el suministro de insumos?

Existe una demanda de mercado?

Empresas de químicos/equipos están conscientes de 
la demanda?

Crédito bancario asequible?

Apoyo del Gobierno o garantías?

Office of International Research, Education, and Development, Virginia Tech

Presenter
Presentation Notes
How can ‘input x’ be delivered?



Preguntas de los Mecanismos de entrega: 
Organización de agricultores

Compras en grupo (organizadas)?

Pueden los insumos ser comprados y transportados 
desde otro lugar?

Ambiente propicio para compartir conocimientos?

Red para consultar sobre los problemas?

Red de apoyo el cambio de modo de pensar?

Office of International Research, Education, and Development, Virginia Tech

Presenter
Presentation Notes
How can ‘input x’ be delivered?



Preguntas de los agricultores

Problemas a ser solucionados a través de la implementación 
de la Agricultura de Conservación?

Posibilidad de la generación de ingresos alternativos?

Suficientes recursos y voluntad de tomar riesgos?

Capacidad adaptativa para resolver problemas?

Habilidad de ajustarse a los requerimientos de mano de obra?

Conocimiento sobre el uso de nuevos insumos?

Office of International Research, Education, and Development, Virginia Tech
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What is the potential for integrating ‘input x’?



Preguntas de los agricultores

AC apropiada por tipo de suelo?

Impacto de la AC en plagas y enfermedades?

AC adaptada para el ganado?

AC proporciona otros usos de los residuos de la cosecha?

Requisitos necesarios para integrar todos los aspectos de la 
AC ?

Office of International Research, Education, and Development, Virginia Tech

Presenter
Presentation Notes
What is the potential for integrating ‘input x’?



Preguntas sobre la serie de Beneficios: Ecologicos

Office of International Research, Education, and Development, Virginia Tech

Preguntas sobre la serie de Beneficios: Ecológicos

Manejo y mejoramiento de los suelos (estructura, 
cualidad, humedad)?

Aumento de la Biodiversidad?

Conduciendo a procesos de secuestro de carbón a 
largo plazo? 

De otro modo sostenible? 

Presenter
Presentation Notes
Can ‘output y’ be valorized?



Preguntas sobre la serie de Beneficios: Económicos

Definitivo aumento de los ingresos en el corto plazo?

Permite sistemas de cultivo doble de grano/soya?

Mercados accesibles para la venta de cultivos?

Mercados para mas de un cultivo? 

Incentivos económicos para beneficios ecológicos? 

Office of International Research, Education, and Development, Virginia Tech
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Presentation Notes
Can ‘output y’ be valorized?



Preguntas - Comentarios

Muchas gracias

Office of International Research, Education, and Development, Virginia Tech
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