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Sustainable development is driven by knowledge because progress of society 
towards sustainability is a knowledge-intensive enterprise. Investing in creation, 
communication and linking knowledge to field and policy action is therefore 
necessary for ecological, economic and social well-being. While India ranks very 
high in terms of number of research paper published annually, when it comes to 
linking that knowledge to action for bringing human development it ranks very 
poorly— the Human Development Index (HDI) for India is 0.611, which gives India 
a rank of 126th out of 177 countries. Drawing on the pioneering efforts on linking 
knowledge to action, here we argue that in order to reduce poverty and bring 
sustainable human development a concerted effort is required to design and 
implement strategies for connecting science to decision making across scales and 
sectors in India. We present a potential strategy for connecting science to decision-
making. Good research is required to produce knowledge and robust knowledge 
supply-chain is essential to link knowledge to policy and field action. We call upon 
the scientists to employ strategies for co-production of knowledge, and to people 
engage in capacity building programme to employ co-synthesis of knowledge useful 
to solve the field problems. Practitioners and policy makers on their part are 
expected to link that knowledge to both field and policy to design and implement 
interventions for sustainable development. 

Keywords: Co-production of knowledge, Co-synthesis of knowledge, Evidence-based decision 
making, Knowledge systems, Knowledge networks, Facilitated social learning, Peer-to-peer learning 

1. Introduction 

Sustainable development is driven by knowledge because progress of society 
towards sustainability is a knowledge-intensive enterprise. Investing in creation, 
communication and linking knowledge to field and policy action is therefore 
necessary for both poverty reduction and ecosystem sustainability1-4. While India 
ranks very high in terms of number of research papers published annually, when it 
comes to linking that knowledge to action for bringing human development it ranks 
very poorly— the Human Development Index (HDI) for India is 0.611, which gives 
India a rank of 126th out of 177 countries5.  
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Science and technology are increasingly recognized as essential for sustainable 
development. However, much of the knowledge generated by research institutions is 
either not efficiently used, or is not usable in the form it is produced. For instance, 
an influential study6 in England suggests that much of current conservation practice 
is based upon anecdote and myth rather than upon the systematic appraisal of the 
evidence. Only 2% interventions were based upon verifiable scientific evidence. The 
study suggests that this is a major problem for conservationists and requires a 
rethinking of the manner in which conservation operates. Another study6 notes that a 
large number of research papers are published by scientists that have messages for 
addressing the issue of desertification. It is sometimes with the encouragement of the 
United Nations Convention to Combat Desertification and its Committee on Science 
and Technology, and some times through local support. The expectation has been 
that the research will contribute to combating desertification. However, little of this 
research has been applied in drylands for its identified purpose. There are many 
reasons for this including the limited translation of scientific research into an 
accessible format for application by practitioners, development agencies or rural 
communities7. In India, there are no such studies and the issue is only slowly being 
recognized now. 

Sustainability can not be achieved without reducing poverty and provisioning for the 
just and dignified improvements in livelihoods. Likewise, nor can sustainable human 
well-being be achieved without sustainable environmental management. And none 
of this is achievable without linking knowledge to policy and action. This article 
draws on the pioneering efforts to argue that in order to reduce poverty and bring 
sustainable human development a concerted effort is required to design and 
implement strategies for connecting science to decision making across scales and 
sectors. Based on the experiences in Rajasthan and elsewhere the article also 
presents a potential strategy for connecting science to decision-making. 

2. Some pioneering efforts 

The management innovations8 that help in linking knowledge to action may be 
found in the efforts that are now specifically addressing the issue of knowledge 
systems for sustainable development9. There are some noteworthy and pioneering 
initiatives. The most noteworthy efforts include the multi-institutional Sustainability 
Science10 initiative (also, Forum: Science and Innovations for Sustainable 
Development). National Academies of USA have established a Science and 
Technology for Sustainability Program (STS) to encourage the use of science and 
technology to achieve long term sustainable development including increasing 
incomes, improving public health, and sustaining critical natural systems. One of the 
most influential programme on efforts to mobilize science and technology is being 
organised under the leadership of John F. Kennedy School of Government of the 
Harvard University11. 

Among the pioneering efforts in India include the efforts by a small group of 
concerned practitioners working on forests and livelihoods3. Another initiative by 
Forestry Training Institute (FTI), Jaipur, Rajasthan is working on strengthening 
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science-based decision making in Indian forestry through offering state-of-the-art 
training programmes specifically aimed at preparing the forest managers for 
connecting science to decision making. FTI has designed innovative training 
methods including peer-to-peer learning and facilitated social learning to enhance 
the use of science by decision-makers12. The Knowledge-Action Network (KAN) 
has been established to promote sustainable forest management and livelihoods 
improvement through enhanced use of scientific knowledge in decisions related to 
policy and practice. 

At the apex level the National Knowledge Commission (NKC) is a high-level 
advisory body to the Prime Minister of India, with the objective of transforming 
India into a knowledge society. While NKC recognized that “our future prosperity 
depends upon the policies, programmes and people that can foster continuous 
generation and application of knowledge in the pursuit of learning”13, yet the issue 
of application of knowledge has been given a very cursory treatment in just one page 
of the report. Even in that discussion, the NKC report does not go beyond the ritual 
rhetoric. Indeed, the NKC notes that “while making the recommendations we have 
been guided by how knowledge will impact the lives of people, ordinary people, of 
India”13; yet, there is no clear guidance on methods and modes to gather the best 
available science and give it to those ordinary people—citizens, policy makers, 
practitioners—who can use it to make the difference on the ground, routinely. 

3. Determinants of science—management divide 

It is a common understanding that the three classical approaches on linking 
knowledge to action have essentially failed. First, trickle down approach that 
assumed that good research will be used by the society without additional efforts 
from scientists had been a futile effort. Second, transfer and translate approach 
which assumed research should be given to practitioners in the form they can 
understand and use has also failed. And, third, push and pull approach where 
scientists push whatever knowledge they produce to practitioners’ domain, and 
practitioners pull the required knowledge they need, has also failed, because efforts 
are often incoherent.  

This failure has many other reasons14,15. One, trickle down, transfer, and push & pull 
approaches assume the independence of research product from research process. 
Thus, the work that goes into setting of research problems and doing science itself 
matters to its eventual application. It is very clear now that supply-chain of 
knowledge production, communication and application is not linear. Two, 
knowledge is produced in societal and institutional settings where conflicts of 
interest influence doing science. Science is thus also influenced by cultures within 
which it is done. Three, although science is widely assumed to be truth, it is often 
nothing more than approximation. Can scientists alone generate knowledge to solve 
complex problems of sustainable development? Within a reasonable framework of 
knowledge systems, experiential and traditional knowledge too matter. Four, 
boundary between science and society is created by dynamic social, economic, and 
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political processes. Thus science is prone to be used as power balancing tool15, and 
therefore, equity of knowledge is a critical concern for sustainability16. 

Even in contexts where science is used for decision making the incorporation of 
scientific information into national policies and local actions is not uniform. Political 
and financial, rather than scientific, forces have a greater influence on decisions 
about NRM and human development. We thus need to invest in understanding the 
determinants of using science in field action, analyzing the variability in 
interventions and impacts as a function of linking knowledge to action, and design a 
robust knowledge supply-chain management to make an impact on the ground. 

4. When is knowledge most likely to be linked with action? 

Some of pioneering and emerging approaches suggest that science is most likely to 
be connected with decision making when the scientists, practitioners, policy makes 
and citizens engage in co-production and co-synthesis of knowledge11,12. Such co-
production and co-synthesis is possible only when:  

• we manage boundaries between knowledge and action, and practitioners, 
policy makers and researchers 

• the research process concurrently enhances the relevance, credibility, and 
legitimacy of the knowledge that is produced, and 

• the process of knowledge production and knowledge synthesis succeeds in 
integrating scientific, political, experiential, and traditional knowledge.  

Active, iterative, and inclusive communication between scientists and decision 
makers helps in mobilizing knowledge that is seen as relevant, trustworthy, and 
legitimate among the practitioners. Linking knowledge to action also calls for the 
participants in the resulting dialogue comprehend each other. Mutual understanding 
between scientists and practitioners is often hindered by jargon, language, 
experiences, and pre-conceived notions. Translations—both of text and context—
facilitate mutual comprehension in the face of such differences. In multi-stakeholder 
contexts, conflicts are a reality. Mediation can enhance the legitimacy of the process 
of production and use of knowledge through increasing transparency, bringing in all 
perspectives, designing rules of conduct, and establishing criteria for decision 
making11. 

Research on sustainability science suggests that the “boundary management” 
functions—convening, communication, collaboration, integration, translation, and 
mediation—can be performed effectively through various organizational 
arrangements and procedures17.  

Boundary organizations: (i) involve specialized roles within the organization for 
managing the interface; (ii) have clear lines of responsibility and accountability to 
different stakeholders on both sides of the boundary; and (iii) they provide a 
platform in which information can be co-produced by stakeholders from different 
sides of the boundary through the use of boundary-objects (accessible reading 
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material, policy-briefs, peer-to-peer-learning in training etc.). As Cash et al.11 note, 
“…all else being equal, those systems that made a serious commitment to managing 
boundaries between expertise and decision making more effectively linked 
knowledge to action than those that did not. Such systems invested in 
communication, translation, and/or mediation and, thereby, more effectively 
balanced salience, credibility, and legitimacy in the information they produced”. 

Boundary management (i.e., interface management) is a complex task. The interface 
managers often indulge in participation and networking across multiple 
interfaces/boundaries, they provide effective leadership for bridging the boundaries; 
they are committed to innovations and interface management, and enthusiastically 
engage in collective production of interface objects that both practitioners and 
scientists can understand. The quality of linkages between the science provider 
(researchers) and their end-users (policy makers and practitioners) is crucial for 
improving the utility of science. The quality of linkages is determined by several 
factors including (i) the nature of the personal relationships between them, (ii) how 
the information meets the needs of the end-users, (iii) the end-users' perceptions of 
the science provider, and (iv) the culture and structure of the end-user 
organisations18. In addition, a strong leadership at the program management level is 
a common characteristic of most successful efforts to link knowledge with action19. 

5. Experiences in Rajasthan 

This section draws on the strategies successfully employed in Rajasthan Forestry 
and Biodiversity Project (RFBP) to connect science to decision making2,12. It also 
draws on the available literature globally3. There are several lessons for linking 
knowledge to action: 

(i). Inculcating the habit of evidence-based decision making among the 
practitioners: It is understandable that when field managers act on better logic and 
strong evidence, derived from science, experience and traditional systems of 
knowing, their work will be better than those who rely on anecdotes and outdated 
knowledge. Management is learned through practice and experience, which is 
enhanced through the use of new knowledge. Managers work more effectively when 
they persistently seek new knowledge and insight, from both science and experience, 
and keep updating their assumptions, skills, and knowledge20. A greater shift to 
evidence-based forest management is very effective, and often leads to enhanced 
project impact, as is the case with RFBP. A habit of evidence-based decision making 
also encourages practitioners to remain open to social learning from peers facing 
similar challenges21,22. 

(ii) Production of problem-based knowledge: Policy makers and practitioners 
around the world are calling for the production and diffusion of more useful 
information for environmental decision-making. Ideally, information is useful when 
it expands alternatives, clarifies choice and enables policy makers and practitioners 
to achieve desired outcomes23. Practitioners often have specific information 
requirements that go unmet, or they may not be aware of the existence of potentially 
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useful information to solve the problem they face in field. An active, iterative and 
inclusive communication across scales, disciplines and stakeholders ensures that 
scientists willing to produce knowledge for decision making are informed about the 
problems in the field that require solution. Practitioners on their part are able to learn 
and apply new knowledge that they find relevant, credible and legitimate.  

(iii) Co-production and co-synthesis of knowledge: Experience suggests that 
systems need to deliberately support the co-production and co-synthesis of 
knowledge. A critical component of co-production is managing the 
boundaries/interfaces between science, policy and practice, and across disciplines, 
scale, and knowledge systems to create information that is relevant, credible, and 
legitimate to multiple audiences. Institutional mechanisms that appear to be useful in 
managing such boundaries include procedure for structuring convening, translation, 
collaboration, and mediation functions17. Likewise, co-synthesis of knowledge is 
attempted often in capacity building programmes when scientific, experiential and 
traditional knowledge dispersed among the participants and peers is pooled together 
through scenario-building in training sessions12.  

(iv) Integration of scientific, experiential and traditional knowledge systems: 
Traditional skills, local techniques and experience of practitioners—together with 
science—provide a wide spectrum of knowledge. Integration of different kinds of 
knowledge systems—scientific, experiential, and traditional—is vital for sustainable 
development (See figure 1). Such integrative framework has often yielded 
innovative solutions to the challenges faced by practitioners. There are numerous 
tools and techniques for incorporating local knowledge, preferences, and values into 
decision making in natural resources management24 and developing the capacity for 
individuals to learn effectively from their experiences25. While experience has value, 
experiential knowledge must be used in integration with scientific and traditional 
knowledge to guide effective actions26. Likewise, science can inform policy debate 
on natural resources and livelihoods but may not control its outcome. Scientists can 
generate knowledge, but can seldom force practitioners to use it. It is the 
combination of science, experience and traditions, and not substitution of one for the 
other, that yields usable knowledge. 

(v) Easy availability of knowledge: Easy availability of knowledge to practitioners 
and policy makers is necessary for it to become usable, although as discussed earlier 
relevance, credibility, and legitimacy of information in the eyes of users must also 
be ensured. There are numerous ways to gather relevant knowledge and give it to 
practitioners. But establishing a knowledge-supply chain is of fundamental value for 
seamlessly connecting science to decision making. 

6. Conclusion 

Drawing on the literature and experience we have argued that linking knowledge to 
action requires deliberate and purposeful co-production of knowledge during the 
research, and Innovation in pedagogy aimed at co-synthesis of knowledge in training 
programmes. Co-production and co-synthesis require interface management between 
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science and practice and across disciplines, scale, and knowledge systems in order to 
create information that is relevant, credible, and legitimate to stakeholders.  

The scientific information now available concerning ecosystems and human well-
being holds the promise of significantly improving the choices that the public and 
decision-makers take concerning the environment. But for that promise to be 
fulfilled, a bridge needs to be built between the research community holding this 
information and the decision-makers seeking it27. The best way to do this is by 
setting the stage for the flow of knowledge between researchers, policy makers, and 
resource managers28. Implementing effective developmental action requires that 
production of knowledge through monitoring and assessments be integrated 
functionally with a process for developing an implementation strategy and processes 
for stakeholder collaboration while maintaining a broad focus on the implementation 
of conservation and development action. Operational models29 that take care of 
stakeholder collaboration, link with land-use planning, social learning, and action 
research are more successful. Some of the emerging new approaches and 
innovations30 in this field of knowledge management need to be taken into 
consideration31-39.  

In order to strengthen the science-based decision making a concerted effort is called 
for in India to: 

• Increase the use of science by decision makers in policy and practice  
• Encourage the incorporation of decision-makers’ needs of knowledge in 

research priorities so as to facilitate the production of problem-based science  
• Enhance doing science by researchers who are informed by problems faced 

by practitioners   
• Identify the gaps between the needs of decision-makers and scientific 

research priorities in research institutions  
• Improve communication between the scientific community and decision-

makers to increase professional interaction and connection among 
the scientists, policy makers and practitioners  

• Promote a philosophy of linking knowledge to action (connecting science to 
decision-making) among the stakeholders working on forests and livelihoods 
in India 

In conclusion, scientific perspectives will not prevail always, but we must sincerely 
engage nonetheless; for it is highly unlikely to achieve secure livelihoods or 
sustainable ecosystems without linking knowledge to action. Good science is 
required to produce knowledge and useful linkages are essential to link knowledge 
to policy and field action. We call upon the scientists to craft innovations by doing 
problem-driven science. Practitioners and policy makers on their part are expected to 
link that knowledge to both field and policy to design and implement interventions 
for sustainable development. 
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Figure 1: Integrating science, policy, experience and traditions, and linking the 
knowledge so gained to field action. 
                                                 
References 
1 Presented at the National Conference on Avenues for Empowering the Poor and Enhancing their 
Growth in the Era of Knowledge Economy, organized by Confederation of NGOs of Rural India 
(CNRI), 24-25 April, 2007, New Delhi 
2 Pandey, D. N. 2006. Linking Knowledge to Action for Ecosystems and Human Well-being. FTI 
Working Paper No. 1, Forestry Training Institute, Jaipur, Rajasthan, India, pp 20. 
3 Pandey, N. and Prakash, C. 2006.  Linking Knowledge to Action for Sustainable Development: An 
Overview of Literature. FTI Working Paper No.5, Forestry Training Institute, Jaipur, Rajasthan, 
India, pp. 217. 
4 Pandey, D. N. 2006. “Connectiong science to decision making for combating desertification in 
India.” Financing Agriculture 38(5): 29-33. 
5 UNDP. 2006. Human Development Report 2006. Available at: hdr.undp.org/hdr2006 
6 Sutherland, W. J., A. S. Pullin, P. M. Dolman and T. M. Knight. 2004. “The need for evidence-
based conservation” Trends in Ecology & Evolution 19: 305–308. 

Applicability 

Formality 

Low High 

High 

Science  

Tradition 

Experience 

Policy 



 

 

 

9

                                                                                                                                          
7 Seely, M. & Wöhl, H. 2004. Connecting research to combating desertification. Environmental 
Monitoring and Assessment 99(1-3): 23-32. 
8 Pandey, D.N. 2006. “Organizations for conservation science: Management innovations for 
producing and linking knowledge to policy action”. Presentation at Ashoka Trust for Research in 
Ecology and Environment (ATREE), Bangalore, March 2006. 
9 For example, “Sustainability Science” initiative by Harvard University; “. See also, Pandey, D. N. 
2006. “Innovations for Producing and Linking Knowledge to Action on Forests and Livelihoods”. 
Paper in Consultation on Wastelands and Sustainable Livelihoods, SPWD New Delhi, Jaipur, 
Rajasthan, September 30, 2006. 
10 Kates, R. W., W. C. Clark, R. Corell, J. M. Hall, C. C. Jaeger, I. Lowe, J. J. McCarthy, H. J. 
Schellnhuber, B. Bolin, N. M. Dickson, S. Faucheux, G. C. Gallopin, A. Grübler, B. Huntley, J. 
Jäger, N. S. Jodha, R. E. Kasperson, A. Mabogunje, P. Matson, H. Mooney, B. M. III, T. O'Riordan 
and U. Svedin. 2001. “Sustainability science.” Science 292(5517): 641 - 642. 
11 The article draws heavily on, Cash, D.W., Clark, W.C., Alcock, F., Dickson, N.M., Eckley, N., 
Guston, D.H., Jäger, J. & Mitchell, R.B. 2003. Knowledge systems for sustainable development. 
PNAS 100: 8086-8091, and Sustainability Science initiative10. 
12 Pandey, D. N. 2006. Capacity-Building Innovations for Linking Knowledge with Action. FTI 
Working Paper no. 4, Forestry Training Institute, Jaipur, Rajasthan, India. 
13 NKC (2007). National Knowledge Commission: Report to the Nation 2006. New Delhi (see 
Forward by Sam Pitroda). 
14 Roux, D. J., Rogers, K. H., Biggs, H. C., Ashton, P. J. & Sergeant, A. 2006. Bridging the science–
management divide: moving from unidirectional knowledge transfer to knowledge interfacing and 
sharing. Ecology and Society 11(1): 4. [online] URL: 
http://www.ecologyandsociety.org/vol11/iss1/art4/. 
15 van Kerkhoff, L. and L. Lebel. 2006. “Linking knowledge and action for sustainable development.” 
Annual Review of Environment and Resources 31: 445-477. 
16 Pandey, D. N. 2000. “Equity of knowledge.” Science E-letters: Available at 
http://www.sciencemag.org/cgi/eletters/287/5450/44#186 
17 Cash, D. W., J. C. Borck and A. G. Patt. 2006. “Countering the loading-dock approach to linking 
science and decision making: Comparative analysis of El Niño/Southern Oscillation (ENSO) 
forecasting systems.” Science, Technology & Human Values 31(4): 465-494. 
18 Kelly, T., J. Reid and I. Valentine. 2006. “Enhancing the utility of science: exploring the linkages 
between a science provider and their end-users in New Zealand.” Australian Journal of Experimental 
Agriculture 46(11): 1425–1432. 
19 Clark, W. & Holliday, L. 2006. Linking Knowledge with Action for Sustainable Development: The 
Role of Program Management. Roundtable on Science and Technology for Sustainability, National 
Research Council, The National Academy Press, Washington, D.C. 
20 Pfeffer, J. and R. I. Sutton. 2006. “Evidence-based management.” Harvard Business Review 84(1): 
62-74. 
21 Yamauchi, F. 2007. “Social learning, neighborhood effects, and investment in human capital: 
Evidence from Green-Revolution India.” Journal of Development Economics 83(1): 37-62. 
22 Rist, S., M. Chidambaranathan, C. Escobar, U. Wiesmann and A. Zimmermann. 2007. “Moving 
from sustainable management to sustainable governance of natural resources: The role of social 
learning processes in rural India, Bolivia and Mali.” Journal of Rural Studies 23(1): 23-37. 
23 McNie, E. C. 2007. “Reconciling the supply of scientific information with user demands: an 
analysis of the problem and review of the literature.” Environmental Science & Policy 10(1): 17-38. 
24 Lynam, T., W. d. Jong, D. Sheil, T. Kusumanto and K. Evans. 2007. “A review of tools for 
incorporating community knowledge, preferences, and values into decision making in natural 
resources management.” Ecology and Society 12(1): [online] URL: 
http://www.ecologyandsociety.org/vol12/iss1/art5/. 



 

 

 

10

                                                                                                                                          
25 Fazey, I., J. A. Fazey and D. M. A. Fazey. 2005. “Learning more effectively from experience.” 
Ecology and Society 10(2): 4. [online] URL: http://www.ecologyandsociety.org/vol10/iss2/art4/. 
26 Fazey, I., J. A. Fazey, J. G. Salisbury, D. B. Lindenmayer and S. Dovers. 2006. “The nature and 
role of experiential knowledge for environmental conservation.” Environmental Conservation 33(1): 
1-10. 
27 Reid, W. V. 2004. Bridging the science–policy divide. PLoS Biology 2(2): 0169-0171. 
28 Roux, D. J., Rogers, K. H., Biggs, H. C., Ashton, P. J. & Sergeant, A. 2006. Bridging the science–
management divide: moving from unidirectional knowledge transfer to knowledge interfacing and 
sharing. Ecology and Society 11(1): 4. [online] URL: 
http://www.ecologyandsociety.org/vol11/iss1/art4/. 
29 Knight, A. T., Cowling, R. M. & Campbell, B. M. 2006. An operational model for implementing 
conservation action. Conservation Biology 20(2): 408-419. 
30 Pandey, D. N. 2006. “Innovations for Producing and Linking Knowledge to Action on Forests and 
Livelihoods”. Paper in Consultation on Wastelands and Sustainable Livelihoods, SPWD New Delhi, 
Jaipur, Rajasthan, September 30, 2006 
31 Davenport, T. H. & Prusak, L. 2000. Working Knowledge: How Organizations Manage What They 
Know. Harvard Business School Press, Boston, Massachusetts. 
32 Flaspohler, D. J., Bub, B. R. & Kaplin, B. A. 2000. Application of conservation biology research to 
management. Conservation Biology 14(6): 1898-1902. 
33 Guldin, R. W., Parrotta, J. A. & Hellström, E. 2005. Working Effectively at the Interface of Forest 
Science and Forest Policy: Guidance for Scientists and Research Organizations. IUFRO Occasional 
Paper No. 17. IUFRO Vienna, Austria, pp. 30. 
34 Jacobs, K., G. Garfin and M. Lenart. 2005. More than just talk: connecting science and decision 
making. Environment 47(9): 6-21. 
35 Robins, L. 2006. A model for knowledge transfer and adoption: a systemic approach to science 
communication. Environmental Science & Policy 9(1): 1-9. 
36 Rogers, K. 1998. Managing science/management partnerships: a challenge of adaptive 
management. Conservation Ecology 2(2): R1.  [Online.] URL: 
http://www.ecologyandsociety.org/vol2/iss2/resp1. 
37 Schönström, M. 2005. Creating knowledge networks: lessons from practice. Journal of Knowledge 
Management 9(6): 17-29. 
38 Spilsbury, M. J. and R. Nasi. 2006. The interface of policy research and the policy development 
process: challenges posed to the forestry community. Forest Policy and Economics 8(2): 193-205. 
39 Watson, R. T. 2005. Turning science into policy: challenges and experiences from the science-
policy interface. Philosophical Transactions of the Royal Society of London B: Biological Sciences 
360(1454): 471-477. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


