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The Problem 
• ‘Knowledge’ is a key determinant of human 

well-being, with its contributions integrally 
linked to a society’s system of capital 
assets & institutions:  

W = f (Cn,Cm,Ch), P, I, K 
• Needed knowledge remains under-

produced, and unevenly distributed… 
• Even knowledge that does exist is seldom 

integrated into systems supporting decision 
• We are making gratifying progress… 

– but its too too little, too late… 2 
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Growing recognition that
*development "is built not merely through the accumulation of physical capital and human skill, but on a foundation of information, learning and adaptation” (World Bank);
successfully “navigating a transition toward sustainable development will be an especially knowledge-intensive activity” (NRC, ICSU)
‘Knowledge’ is a key determinant of human well-being, with its contributions integrally linked to a society’s system of capital assets & institutions: W = f (Cn,Cm,Ch), P, I, K  (Dasgupta et al., Arrow et al.)

In general, however, relevant knowledge remains underproduced, underutilized and unevenly distributed…
eg. How to accommodate 3B more people in cities, sustainably

…while even the knowledge that does exist is seldom integrated into systems that can support decision, action 
eg. persistent mortality due to indoor air pollution from cook stoves; local knowledge about medicinally active plants

Arrow KJ, Dasgupta P, Goulder L, Daily G, Ehrlich P, Heal G, Levin S, Maler KG, Schneider S, Starrett D, et al. 2004. Are we consuming too much? Journal of Economic Perspectives 18(3):147-72.�
Dasguta P. 2010. Sustainable development and comprehensive wealth. In: Toward a science of sustainability: Report from a conference, airlie center, wattenton, VA, nov. 29-dec. 2, 2009. Levin SA and Clark WC, editors. Washington, DC: National Science Foundation. 73 p.�
National Research Council (U.S.). Policy Division. Board on Sustainable Development. 1999. Our common journey : A transition toward sustainability. Washington, D.C.: National Academy Press.
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Linking Knowledge with Action 
for Sustainable Development 

as if we were in crisis… 

What can research tell us about 
the key impediments…  

and ways for overcoming them, 
NOW? 
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The Focus: “Knowledge Systems” 
• Networks of people, organizations doing a 

variety of knowledge-related functions that 
can ultimately link knowledge with action.  

• Included are human capital, institutions, 
incentives, financial resources, that provide 
– capacity to do the work 
– intention to focus on particular problems 

• Examples of knowledge systems 
– Agriculture (CGIAR commodity programs) 
– Health (WHO malaria campaigns) 
– Environment (ENSO application programs) 
– Defense (US smart weapon systems) 
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The Findings  

• Many different barriers inhibit effective 
mobilization of knowledge to support 
sustainable development… 

• Three, however, are ubiquitous: 
1. Mutual incomprehension between scientists 

and decision makers (farmers or ministers) 
2. Fragmentation of the knowledge system 
3. Inflexibility in a world of uncertainty, surprise 
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• Diagnosis (Why is there a problem?) 
– Scientists, practitioners have different perceptions 

of problems, solutions, reliable knowledge 
– New knowledge must be trusted by practitioners 

before they allow it to influence beliefs, behaviors 
– Trusted knowledge is perceived by practitioners to 

be not only credible, but also salient and legitimate. 
• Process prescription (What needs to change?) 

– Reject pipe-line models of knowledge transfer 
– Promote collaborative production of trusted 

knowledge by stakeholders involved in its creation  
• Institutional implementation (How to do it?) 

– Foster boundary-spanning capacity … 

1) Mutual Incomprehension 
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Cases:  
B organizations:  Credit unions in Yaqui valley case
B objects: Orangutang diagram

ASB, ENSO. Pampas, Yaqui (coops)



Foster “boundary-spanning” capabilities? 
• Individuals, organizations that facilitate communication, 

translation, and negotiation across a variety of “cultural” 
boundaries (scientist-farmer; scientist-ministry; scientist-
farmer-ministry). 

 
– IIASA / RAINS decision support 
models for acid rain negotiations;  
 
–  Heinz Center ‘State of the  
Nation’s Ecosystems’ 
 
– USDA  Extension, GCIAR / ASB 

 
• Avoiding capture via shared 
accountability to all parties … 
 
• Facilitated by use of shared  
“boundary objects”… 

Researchers Policymakers 

Farmers, local 
communities 

Boundary 
Organization: 

ASB 

NGOs, 
Civil Society 
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Setting up and maintaining effective user-producer dialogues along the whole “supply chain” from basic research through decision making can impose strains on both scientists and decision makers. Carrying out those dialogues in science-based organizations often leads to (perceived) “capture” of the dialogue by science, leading to the pitfall of “science-push” solutions that are irrelevant to action.  Carrying them out in operational or political contexts often leads to the (perceived) “capture” of the dialogue by politics, leading to the pitfall of “politics-pulled” solutions that are disowned by science.  This leads to the important role of “boundary organizations / individuals” in promoting effective dialogues between knowledge producers and users.  Such “boundary spanners” seem to work best when they are respected by and accountable to both the science and action communities.  This, however, makes them doubly vulnerable to dismantlement.  Needed is strategic vision by senior managers regarding the value and vulnerability of “boundary-spanning organizations,” together with careful nurturing and mentoring by senior management of the staff who make them work.  


National Research Council. Roundtable on Science and Technology for Sustainability and William C. Clark and Laura Holiday, eds. 2006. Linking knowledge with action for sustainable development: The role of program managers. Washington, D.C.: National Academy Press.



A Boundary-spanning Object… 
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Boundary Work  

USE of knowledge to support…. 

Enlightenment 

(U0) 

Decision 

(U1) 

Negotiation 

(Um) 

SO
U

R
C

E
 o

f k
no

w
le

dg
e…

 Single 
community of 

expertise  
(S1) 

S1 ↔  Uo 
Demarcation 

Si ↔ Uj 
Expert advice 

        Uk 
Si ↔↕ 

        Ul 
Assessment 

Multiple 
communities of 

expertise 
(Sn) 

        Si 
        ↕  ↔  Uo 
        Sj 

Integrative  
R&D 

     Si 
     ↕ ↔  Uj 
     Sj 
Participatory  

R&D 

 Si      Uk 
↕  ↔↕ 

 Sj       Ul 
Political 

bargaining 

Contextual dependence of  
Boundary Work 
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• Diagnosis (Why is there a problem?) 
– Different organizations charged with different 

parts of the knowledge-action “supply chain…” 
 
 

 
– But sustainability often a public good, with weak 

incentives to complete the chain from basic 
research to large-scale adoption and back 

– Persistent mythology of “basic” versus “applied” 
research exacerbates fragmentation 

2) Fragmentation  
(system less than sum of its parts) 
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National Research Council. Roundtable on Science and Technology for Sustainability and William C. Clark and Laura Holiday, eds. 2006. Linking knowledge with action for sustainable development: The role of program managers. Washington, D.C.: National Academy Press.




• Diagnosis (Why is there a problem?) 
– Sustainability often a public good (weak market tests) 
– Mythology of “basic” vs. “applied” research… 

• Process prescription (What needs to change?) 
– Systems integration to identify missing nodes, links; 

construct incentives to complete them 
– More realistic understanding of the central role and 

reality of “use-inspired basic research”… 
• Institutional implementation (How to do it?) 

– Project-oriented management accountable for results 
– Adopting supply chain perspective to get all parts 
– Implement via task teams outside normal structures 

2) Fragmentation  
(system less than sum of its parts) 
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National Research Council. Roundtable on Science and Technology for Sustainability and William C. Clark and Laura Holiday, eds. 2006. Linking knowledge with action for sustainable development: The role of program managers. Washington, D.C.: National Academy Press.




Pure basic 
research 

Use-inspired 
basic research 
(Sustainability 

Science)  

Purely applied  
R&D 

Improved 
understanding 

Existing 
understanding 

Existing 
policy and  
technology 

Improved 
policy and 
technology 

(redrawn from Stokes, 1997) 

Knowledge System for Linking Research with Action 
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• Diagnosis (Why is there a problem?) 
– Sustainability often a public good (weak market tests) 
– Mythology of “basic” vs. “applied” research… 

• Process prescription (What needs to change?) 
– Systems integration to identify missing nodes, links; 

construct incentives to complete them 
• Institutional implementation (How to do it?) 

– Adopting supply chain perspective to get all the parts 
– Project-oriented management accountable for results 

• eg. IRI’s efforts to make ENSO forecasts useful to farmers… 
– Central role of partnerships among universities, NGOs 

and business to provide complementary strengths 

2) Fragmentation  
(system less than sum of its parts) 

21 

Presenter
Presentation Notes
Cases:  Global Fund for TB, AIDS, Malaria (accountability); ENSO


National Research Council. Roundtable on Science and Technology for Sustainability and William C. Clark and Laura Holiday, eds. 2006. Linking knowledge with action for sustainable development: The role of program managers. Washington, D.C.: National Academy Press.




• Diagnosis (Why is there a problem?) 
– Absence of forums to learn from others’ experience 
– Incentives to hide failures rather than learn from them 
– Willful ignorance and motives to block learning 

• Process prescription (What needs to change?) 
– From knowledge systems to learning systems 

• Institutional implementation (How to do it?) 
– Polycentric governance institutions, with capacity for 

• adaptive management, closely attuned to local realities 
• reflection (evaluations and metrics that reward improvement) 
• creating “safe spaces” … 

3) Inflexibility 
(static systems, dynamic challenges) 
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Safe failure / hide it from admirals:  Stanford / CIMMYT collaboration
metrics: certification schemes in shrimp
Response: Pampas adoptions


Cases:  ASB, ENSO. Shrimp

Title does not capture learning from experiment; rather is just adaptive capacity
Incomprehension, Fragmentation (whole less than parts), Inflexibility (static systems, dynamic challenges)

“Hide it from the admirals”


National Research Council. Roundtable on Science and Technology for Sustainability and William C. Clark and Laura Holiday, eds. 2006. Linking knowledge with action for sustainable development: The role of program managers. Washington, D.C.: National Academy Press.




3) Inflexibility: 
“Safe spaces” for experimentation 

• Need for knowledge systems to create, and 
donors to support, “safe spaces” where  
– politically sensitive questions, experiments can be 

pursued 
– innovative scientists are protected from hostile 

takeovers 
– evaluation is practiced not as a tracking mechanism 

for checking off completion of safe projects, but rather 
as a learning device for linking knowledge with action. 

• Key roles played by universities, international 
research centers in fostering collaborative 
learning with governments, industry;  
– eg. ICRAF work on forest cover and hydrology 
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Summary research findings and 
their implications for us… 

• Mutual incomprehension between scientists and 
decision makers (farmers, ministers, etc.) 
– Collaborative production of trusted (SCL) knowledge, 

facilitated by boundary work 
• Fragmentation of the knowledge system 

– Systems integration via supply chain perspective and 
project-orientation, facilitated by P-P partnerships 

• Inflexibility in a world of ignorance & surprise 
– From knowledge systems to learning systems, 

facilitated via polycentric institutions, adaptive 
management and safe spaces 
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