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a peasant woman regards the future
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Fostering Technological Change in Agriculture

Two paradigms: 
   Technology Transfer
   Adaptive Management

Understanding the context in which these two perspectives operate requires that we think differently about:

  ways of knowing and 
  the shared understandings that 

form the basis for our communicative competence in agriculture





How should we think about technical change in agriculture?

What is the role of learning in the process of innovation?

• Is learning a matter of information transfer resulting   
in adoption of innovations?

• Or, is learning a matter of developing capacities for 
on-going adaptation?

Whose capacities should be developed?

Where, in fact, does innovation occur?

Reflecting on Networks and Technical Change
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I’ve been thinking a lot about complex adaptive systems recently.  There is a growing literature generated by basic science researchers addressing questions of innovation and adaptive management of our global ecosystem?  

What are they saying?  -- We need to pay attention to scale, trans-disciplinarity, non-linearity, social construction, negotiation, social learning, and adaptive management.

This means we need to move beyond the framework of technology transfer.




From Douthwaite, 2002
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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 scientific 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.
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The steps of  technology transfer
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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:

Seed technologies are the easiest to transfer (Saada in Morocco – 15kg to 20 farmers . . .)
NRM practices are a very hard sell – little or no immediate payoff for the limited resource small farmer (lack of incentives)
IPM practices are much easier to successfully introduce – there is a large immediate cash payoff when appropriate
Comparing the impact of extension agent gender on men and women’s NRM knowledge demonstrated the greater efficacy of women agents – not only among women farmers, but men, too.




Knowledge networks/systems

People and technologies are interconnected in 
ways that reproduce some types of  knowledge 
and behavioral practices and not others

Knowledge networks rationalize socio-material 
relationships in the agro-ecology

There is often competition between knowledge 
network segments
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In order to better understand how the process of technological change occurs I use the concept of knowledge networks.  

Knowledge networks are systems of rationalization – shared understandings among actors in a system.
		1

These shared understandings allow us to act and communicate effectively.   

Knowing is not simply the accumulation of ‘objective’ knowledge about a perceived external world.  Knowing and acting are inseparable. 
		2

The factors shaping technological practices are not simply a matter of autonomous decision making, they are structured by other actors in the reference network extending beyond the farm gate and sharing a common terminology and perspective.
		3

Often, more that one knowledge network organizing and making sense of the same subject, object, or relational observation may exist.  A single subject may at one moment see herself as a resource steward, in the next moment, a mono-cropping farmer.  In each moment, she is applying different decision-making knowledge and supported in her understanding by a different configuration of actor-network members.





Knowledge Network Characteristics 
of  Technology Transfer

Technology Transfer operates well under conditions where: 

• Technological change is a matter of  component 
replacement

• Shared knowledge systems extend from conception to 
execution

• Ecological and market conditions are stable and 
relatively homogeneous

• Linking investments with outputs allows for 
quantitative priority setting
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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.  

The concept of complex adaptive systems emerged.

Adaptive management was seen to be required.



From:  Sayer and Campbell, 2004

Social Learning for Adaptive Management

Learning by doing

Local stakeholders 
innovate management 
techniques adapted 
to local conditions

Negotiation

Resistance

Accommodation
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How is Adaptive Management different?

It’s a matter of learning by doing, involving a wide range of stakeholders.  Consequently, the learning is social.

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 to deal with cross-scale issues in complex adaptive systems.

Mechanisms for networking knowledge include:
  Advocacy coalitions
  Local management committees
  CIALs
Just to name a few.



Negotiation

Successful negotiation requires building trust across 
boundaries

To influence stakeholders scientific information needs 
to be:

Credible: scientific adequacy for technical evidence & 
arguments

Salient:  relevance of assessment to needs of decision makers

Legitimate: perception that information has been 
respectful of stakeholder divergent values & beliefs
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Negotiation takes place at several levels:

within science
among locals and extra-local stakeholders
between science, local and other sources of knowledge  
between the state and science and/or locals




IPM Actor Network
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Traditionally, we have considered the triumvirate of researchers, extension agents, and farmers as the essential repository of relevant production knowledge.  But what if shippers don’t agree?  

In the case of organic green beans from Mali, shippers and wholesalers weren’t convinced that such an option was real.

validation of salient knowledge by others is critical for the system to function.  

The actor network which sustains the agricultural production system involves far more than researchers, extension agents, and producers.  

All of these actors contribute to validation of the relevant knowledge necessary for system functioning.  

Vijaya Fruit Growers Assn. – 16 coops of small, limited resource producers

Had the opportunity to export Mangos to the far east, but recognized the need for help in doing so

They enrolled 4 research institutes and one shipping company.

70 % of their first shipment was rejected.

- Scientists had provided good advice based on laboratory experience and literature review, but this was found to be largely inappropriate for adaptation to the small farmer operations
Two of the science institutions dealing with pre- and post- harvest respectively, weren’t communication with each other and consequently providing what amounted to contradictory advice.
 indeed, the institutions discovered internal regulations complicating individual scientists contracting research with their clients
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Comment on Ribot’s diagram for decentralized NRM.   I’d like to introduce some issues of power and accountability.

Power is problematic in constituting knowledge networks.  Socio-political power is often ignored and rarely theorized in discussions of technology transfer.  
2.  The introduction of NRM technologies and practices often involves a whole new set of actors to the knowledge networks.

As the focus on transdiscipinary suggests disciplinary boundaries are not all that needs managing.  This is important because of  who is the legitimate mediator of technical knowledge.

  Scientists
  State extension agents
  Private sector entrepreneurs
  NGO personnel

NGO versus State extension agents as conduits for knowledge.  -- who is involved makes a difference.

Social Construction and Socio-Political Power are really opposite sides of the same coin.
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Madiama governance and representational structure.

It is interesting to compare the Health Care Association which was dependent on the Ministry of Health regional offices.  It, too, was part of local organization supported services by the same NGO (CARE) we collaborated with in the support of the NRMAC.  The health care association was an outgrowth of the Ministry of Health to help implement Health programs at the local level.  Members indicated that they had no autonomy and were not properly supported by the local Ministry office.  The NRMAC, on the other hand, had independently implemented a number of NRM actions within the commune.  Although involved with the local based national research institute, members still felt and expressed autonomy in their actions.  The national forestry service representative wanted to work with them.

Resistance work well in one case in Senegal – Kayemor  the community leaders didn’t accept the statements and behaviors of the project/government personnel attempting to aid them (somewhat incompetently I might add, but others accepted this incompetence).  They were “difficult” to work with project staff believed.  However, after another 3-4 years they were the model community organization that the project was presented to donors.
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Sistèma Boliviana de Tecnologia Agropecuraria – SIBTA – a mechanism to promote applied research and “technology transfer” for agricultural development

Multiple actors:

UTS – the Ministry of Agriculture & Rural Dev
Donors – half funded externally
UCPSA – Coordinating Unit
FDTA – the regional foundations made up of public and private organizations (100s)
Beneficiaries – farmers
Research organizations – public and private, including universities 

In an IFPRI study on organizational learning Hartwich and Janzen found:

  By-laws and directives had a greater role that dialog with beneficiaries
  Universities, NGOs, commercial agents, were largely excluded from decision making
  SIBTA was responsive to farmer desires, but lost strategic opportunities
  There were problems of state authorities delegating to lower levels



National systems of  innovation 
and other local networks

Principles for enhancing innovative performance

■ Assess the extent of  institutional interactions 
and power relations

■ Evaluate knowledge flows between nodes
■ Identify bottlenecks and opportunities for 

interactive learning
■ Assess institutional policy and practices 
■ Suggest appropriate remedial action
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There is no blueprint.

We need to be building networks and populating them with those having the skills to negotiate and mediate the new knowledge networks for sustainable development.

In existing networks, we need to be studying institutional interactions, power relations, knowledge flows and bottlenecks, and institutional policy and practices.

Where will Gates fit into this learning pathway?

Will they re-create the wheel of Technology Transfer or move in at the more advanced level of building technology networks at the local level?

Let’s take a look at the issues involved in building such knowledge networks with USAID and Land Grant University involvement (as network actors).




U.S. Land Grant Universities

A model of  institutional innovation.  

• Well integrated socially with its clientele in the late 
19th century.

• Based on local-input and control for 
responsiveness.

• Research and education responsive to local needs.
• Graduates were sons/daughters of  the farming 

community of  each state.

Extension was not developed until the early 20th century.
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What was the role of US land grant institutions in fostering technological change in US agriculture?

For many, at least in the Mid-Western US, the land grant universities were an excellent model for supporting agricultural innovation.

Actually a lot of what the university did was to populate the growing and technically more sophisticated agricultural production system of the late 19th/early 20th century.

The other major land grant was to the railroads (which represent for us here the historically important commercial network).

Historically, the rise of extension coincides with the rise of Taylorism in industry – another linear process based on a segmented division of labor.



USAID Development Assistance

USAID has demands and limitations placed on it by Congress 
leading to:

• strategic objectives that guide program planning, and
• requirements to achieve program results in a 

short time span

framed by:

• annual budget cycles,
• management systems, 
• funding mechanisms, and 
• implementation tools

All structured to achieve the strategic objectives.
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Perhaps most significant for USAID was to justify research operations within the context of Government Performance Results Act (GPRA, 1993) and 

	reduced time spans to produce results (shorter project duration).   

Support for agricultural research and development started to crack in the early 1990s, as nationally, the long term rational for Foreign Assistance dramatically changed.  Two factors were involved:

The end of the cold war led to a drop in interest in agriculture and poverty in developing countries.  

Shifting rural/urban/sub-urban coalitions in Congress also led to growing emphasis on environment and sustainability issues. 


With respect to agricultural research this lead to the creation of the Sustainable Agriculture and Natural Resource Management and Integrated Pest Management CRSPs – two new players to share a diminishing pie.

	Interestingly the systems oriented programs (SANREM & IPM) have had the toughest time maintaining themselves.  Soil Management CRSP has been canceled.





A Growing Disconnect Between
Institutional Visions

USAID is organized to design, implement, and evaluate 
development projects with immediate impacts.

- a technical assistance (production) function

Universities are organized to generate new knowledge and 
innovations, human capital, and share these with other societal 
stakeholders.

- a research and dissemination function
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Two Different Institutional Models 

In modern corporations, research and development is organized separately from production line activities.  R&D divisions are characterized by lateral communications, relationships which are largely non-hierarchical, and the freedom to pursue risky ideas, etc.

However, USAID is hierarchically driven, similar to other federal government bureaucracies.  There is no separate budget for research at USAID.  It is part of the general budget of each operational unit.  

Decline in long-term participants in the past decade from 9,100 to 1,200.
Declines in USAID technical staff in agriculture  (40% since 1990, Birdsall et al, 2006)




Whither the University Role

Implementation has shifted away from university strengths:

• Institution building – local knowledge institutions (public 
universities, research and extension institutes; GOs, NGOs; 
and private enterprises)

• Long-Term Training – intellectual capital (scientists, extension 
agents, private entrepreneurs, and government policy makers)

• Long-Term Research – knowledge for development
(new technologies and improved practices)

Toward provision of  immediate deliverables and impacts.
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My reading of research on the science of development says that we should be building local innovation capacity, 

but current funding and management drives the universities toward providing the deliverables directly.  

--  This short-circuits development of local knowledge and capacity building systems.




a young woman negotiates the future
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