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Education and innovation have long been identified as key drivers of economic and social development. Nevertheless not every society has succeeded in harnessing the power of knowledge in the same way. While a few richer and more advanced countries have already completed a transition towards "knowledge societies," most countries are still searching for resources or experimenting with policies in the same vein. Incapable institutions, inadequate resources, insufficient infrastructure, ineffective education and underfunded research make it difficult for these countries to develop an environment conducive to innovation. 
This course will discuss both the successful countries and those who are not yet there with a view to identify and analyze knowledge and innovation-related strategies and policies that could be used to fast-track economic development and enhance human well-being in the developing parts of the world. 
Course participants will explore the role of knowledge and innovation in fostering economic growth and social development. They will identify the challenges and opportunities presented by modern and emerging technologies. They will also study the various factors, institutions and policies that can help developing countries strengthen their capacity for knowledge and innovation. The course will also discuss the assessment of knowledge capacities of countries, ways to enhance such capacities and the potential benefits of such enhancement. 
Organization of the Course

The course is divided into four sections:

Section 1:  Layout: Concepts, Measures and Analytical Framework 
Section 2:  Lessons: What Worked and Why
Section 3: Landscape: Emerging and Appropriate Technologies
Section 4: Leverage: Policies to Develop Knowledge and Innovation Capacities 
During the first section, we shall discuss emerging concepts like knowledge economy, knowledge society and innovation systems as well as the relevance of these concepts to economic and social development. This section will lay out a framework for studying countries' capacities for knowledge and innovation, the components that make up this capacity, and the impact of such capacities on growth and well-being. The second section will discuss some potentially replicable examples of innovation friendly policies. We shall discuss both creation and diffusion of knowledge and technology. The third section will survey the recent transformations in the global technological systems, those like ICT that are already prevalent and those like biotechnology and nanotechnology that we are poised for. Our survey will focus on the challenges and opportunities that the developing world face from such general purpose technologies and any combination/convergence of them. We shall take a critical view, e.g., whether the high-tech hubs in the developing countries are helping alleviate broader problems or just creating islands of prosperity. The fourth and final section is devoted to policy development. We shall identify the policy levers and discuss reasonable and feasible innovation policy interventions needed for developing countries.    
Student Assessment
Grading composition
-  Classroom participation (10%), 

-  Mid-term paper of about 1500 words (20%), 

-  A 5-7 minutes presentation on the key findings from the final paper (20%) 
-  Final paper of about 4000 words due at the end of the quarter (50%)
(Mid-term paper is a part of the final paper)

Important Dates
Week 5: Mid-term paper due at the beginning of the class 
Week 10: Classroom presentation (Since it is a big class, I might ask some of you to volunteer to do it on the 9th week)

Monday after week 10: Final paper due by 12 PM (noon)
Paper 
Each course participant will select a developing country or region and develop  a knowledge policy for the country/region/community of her/his choice in the light of the methods/materials covered in the course. Mid-term paper must contain an introduction, a conceptual framework and an analysis of the region/country's knowledge capacity at present. Final paper will build on the mid-term paper and contain a comprehensive "Knowledge Roadmap" for the country/region of choice. Final paper must contain specific policy suggestion/s (e.g., invest more on secondary education or build technology hubs) and discuss the justification, feasibility and implications of adopting such policies.
Here are some sample questions to consider 

What is the present situation (e.g, state of the innovation system or current capacity in creating, diffusing, importing, absorbing knowledge and innovation) in the target country/region/community? Compare your target with its peers and with itself over time.
What knowledge and innovation promoting policies (e.g., increase access to education, improve quality of education, facilitate linkages between various actors in the innovation system, introduce/overhaul regulatory environment, introduce/relax IP regime) might work in your target country/region/community? Why you think these policies would work for this particular country/region/community?
What would be the steps in implementing the identified policy? You can choose to focus on a specific policy or build a comprehensive roadmap. If you are focusing on one policy you have to convince me that it is important to focus on that one issue area prior to making other interventions. 
Presentation
Each participant will present to the class the key findings from his/her paper. The last session (week 10) will be used for presentations. Each presenter will have  five to seven minutes. You are encouraged to use technology. Feedback obtained from the class can be incorporated in the final paper.
Books and Online Publications
Most of the books are e-books available online. Journal articles are available through Penrose electronically.
Lundvall, Bengt-Åke; K. J. Joseph and Cristina Chaminade. 2009. Handbook of Innovation Systems and Developing Countries: Building Domestic Capabilities in a Global Setting.  Edward Elgar. (LJC from now on)
World Bank. 2010. Innovation Policy: A Guide for Developing Countries. (Available online at https://openknowledge.worldbank.org/bitstream/handle/10986/2460/548930PUB0EPI11C10Dislosed061312010.pdf?sequence=1
World Bank. 2007. Building Knowledge Economies: Advanced Strategies for Development. WBI Development Studies. Washington, D.C: World Bank. (Available online at

http://siteresources.worldbank.org/KFDLP/Resources/461197-1199907090464/BuildingKEbook.pdf
Juma, Calestous, and Lee Yee-Cheong. 2005. Innovation: Applying Knowledge in Development. London: Earthscan. (Available online at http://www.unmillenniumproject.org/documents/Science-complete.pdf)
Conway, Gordon and Jeff Waage with Sara Delaney. 2010. Science and Innovation

for Development. Ch 5. The promise of new platform technologies. Published by UK Collaboration on Development Sciences. Available Online at: http://www.ukcds.org.uk/_assets/file/book/science_innovation_book_lowres.pdf
UNESCO (2005). Towards Knowledge Societies. Available at http://unesdoc.unesco.org/images/0014/001418/141843e.pdf
Website:

http://www.oecd.org/sti/innovationinsciencetechnologyandindustry/oecdreviewsofinnovationpolicy.htm
Section 1:  Layout: Concepts, Measures and Analytical Framework 

Session 1 (Jan 10, 2013): Introduction: to knowledge, innovation and related concepts
In this session, we shall  discuss  the objectives of the course, an outline of the course and our expectations from this course. We shall also open up the discussion on knowledge related concepts like knowledge and knowledge processes (tacit and codified knowledge; creation, diffusion, imitation/adoption, adaptation, transfer); knowledge as a factor of production; increasing returns to knowledge; knowledge economy; knowledge society; knowledge networks and systems of innovation; knowledge management
Required Readings:

UNESCO (2005). Towards Knowledge Societies. Chapter 1: From the information society to knowledge societies. Chapter 2: Network societies, knowledge and the new technologies.
World Bank. 2007. Building Knowledge Economies: Advanced Strategies for Development. WBI Development Studies. Washington, D.C: World Bank. Knowledge—The Heart and Mind of Economic Development. pages xiii-xv.

Aghion, Philippe & David, Paul A. & Foray, Dominique, 2009. "Science, technology and innovation for economic growth: Linking policy research and practice in 'STIG Systems'," Research Policy, Elsevier, vol. 38(4), pages 681-693, May.
Recommended Readings:

Baskerville, Richard, and Alina Dulipovici. 2006. “The Theoretical Foundations of Knowledge Management.” Knowledge Management Research & Practice 4(2) (May): 83–105. 
Manuel Castells. (2000). Toward a Sociology of the Network Society. Contemporary Sociology. Vol. 29, No. 5 (Sep., 2000), pp. 693-699
Cristiano Antonelli (2009): The Economics of Innovation: from the Classical

Legacies to the Economics of Complexity. Economics of Innovation and New Technology. 18:7,611-646
Session 2: Impacts of Technology and Innovation: Why it is important? 
Knowledge is an important driver of growth, well- being and sustainability. More importantly it is an end in itself.  We shall discuss the role of innovation as a leading factor for economic growth and other forms of well-being. 

Required Readings:

World Bank. 2010. Innovation Policy: A Guide for Developing Countries. Ch 1: Why Promote Innovation? The Key to Economic, Social and Environmental Progress.  (Available online)

Juma, Calestous, and Lee Yee-Cheong. 2005. Innovation: Applying Knowledge in Development. London: Earthscan. Chapters 2 and 3. (Available online)

Conway, Gordon and Jeff Waage with Sara Delaney. 2010. Science and Innovation

for Development. Part Two: Science and the Millennium Development Goals. Published by UK Collaboration on Development Sciences. Available Online at: http://www.ukcds.org.uk/_assets/file/book/science_innovation_book_lowres.pdf

Aker, Jenny C. and Isaac Mbiti. Summer 2010. "Mobile Phones and Economic Development in Africa." Journal of Economic Perspectives. 24(3): 207-232.
Singh, Ajit and Rahul Dhumale. 2000. Globalization, Technology, and

Income Inequality: A Critical Analysis. United Nations University (UNU) and  World Institute for Development Economics Research (WIDER). UNU WIDER Working Paper no. 210
Recommended Readings:

UNFCCC. 2006. Application of environmentally sound technologies  

for adaptation to climate change. UNFCCC (United Nations Framework Convention on Climate Change) Technical Paper. Available at: http://unfccc.int/resource/docs/2006/tp/tp02.pdf
Chen, Derek H. C., and Carl J. Dahlman. 2004. Knowledge and development : a cross-section approach. The World Bank, August. RePEc. http://ideas.repec.org/p/wbk/wbrwps/3366.html.
Isaksson, Anders. 2007. “Determinants of Total Factor Productivity: A Literature Review.” Geneva: United Nations Industrial Development Organization.
Acemoglu, Daron. "Technical Change, Inequality, And The Labor Market," Journal of Economic Literature, 2002, v40(1,Mar), 7-72.
Session 3: Knowledge and Innovation Activities: How they are organized? 
This session will discuss how innovation activities are organized and how they evolve. Experts use a systemic evolutionary approach to analyze the systems of innovation at various level. 

Required Readings:

Lundvall, Bengt-Åke. 2005. National innovation systems - analytical concept and 

Development tool. Draft of paper to be presented at the DRUID Tenth Anniversary Summer Conference 2005 on Dynamics Of Industry And Innovation:Organizations, Networks And Systems Copenhagen, Denmark, June 27-29, 2005. Available Online.

Chapters 5,6, and 7 in LJC. (National Innovation Systems in Developing Countries: The Chinese National Innovation System in Transition; Regional Innovation Systems in Developing Countries: Integrating Micro and Meso-level capabilities; Sectoral Innovation Systems in Developing Countries: the case of ICT in India)

UNESCO (2005). Towards Knowledge Societies. Chapter 1: From the information society to knowledge societies. Chapter 3: Learning Societies.
Cozzens, Susan E. and Raphael Kaplinsky. 2009. Innovation, poverty and inequality: cause, coincidence, or co-evolution?. Chapter in LJC.

Recommended Readings:

Lundvall, Bengt-Ake, Jan Vang, K.J. Joseph, Cristina Chaminade. 2009. Innovation system research and developing countries. Chapter in LJC.
Arocena, R., & Sutz, J. (2002). Innovation systems and developing countries. DRUID working paper 02-05, http://www.druid.dk/wp/pdf_files/02-05.pdf.

Hekkert, M.P. (et al) 2007. Functions of innovation systems: A new approach for analysing technological change. Technological Forecasting & Social Change 74 (2007) 413–432

Session 4: How do we measure knowledge and innovation?

 In the previous session we have identified the development and evolution of knowledge and innovation systems. Is there a way we can measure the strength of such a system? Is it possible to benchmark the measure across all countries for the purpose of policy making and evaluation?
Required Readings:

Archibugi, Daniele, and Alberto Coco. 2005. “Measuring Technological Capabilities at the Country Level: A Survey and a Menu for Choice.” Research Policy 34(2). Research Policy: 175–194.
Dutta, Soumitra (Ed.). 2012. The Global Innovation Index 2012. Stronger Innovation Linkages for Global Growth. Chapter 1 with annex 1 and Chapter 7 (on India)

Freeman, Christopher and Luc Soete. 2009. Developing science, technology and innovation indicators: What we can learn from the past. Research Policy 38 (2009) 583–589.

World Bank. 2007. Building Knowledge Economies: Advanced Strategies for Development. WBI Development Studies. Washington, D.C: World Bank. Chapter 2: 
The Knowledge Economy: Analytical Framework and Benchmarking Elements with Annexes. (Available online at

http://siteresources.worldbank.org/KFDLP/Resources/461197-1199907090464/BuildingKEbook.pdf) 
Section 2:  Lessons: What Worked and Why

Session 5: Lessons and Experiences: What worked and what did not
Before we delve into policy exploration we need to look back at examples of policies that worked and those that did not. 

Required Readings:

World Bank. 2007. Building Knowledge Economies: Advanced Strategies for Development. WBI Development Studies. Washington, D.C: World Bank. Chapter 3: 
The Process of Building a Knowledge Economy (Available online at

http://siteresources.worldbank.org/KFDLP/Resources/461197-1199907090464/BuildingKEbook.pdf) 
Henriques, Luisa  and Philippe Larédo. 2012. Policy-making in science policy: The ‘OECD model’Research Policy. October 2012

Lee, Keun and Chaisung Lim. 2001. Technological regimes, catching-up and leapfrogging: findings from the Korean industries. Research Policy 30 (2001) 459–483
World Bank. 2008. Global Economic Prospects 2008: Technology Diffusion in the

Developing World. Ch 2: Technology and Technological Diffusion in Developing Countries. 
OECD. 2010. Innovation to strengthen growth and address global and social challenges: Key Findings. OECD Ministerial report on the OECD Innovation Strategy.
Aghion, Philippe. 2006. A Primer on Innovation And Growth. Bruegel policy brief, October 2006.
Section 3: Landscape: Emerging and Appropriate Technologies

Session 6: Frontiers of Technology

In this session we shall discuss areas of scientific advance that have the potential to change (or already changing in some cases) things substantially in the  developed as well as the developing world. Challenges and opportunities from technologies like information and communication technologies, nanotechnology, biotechnology and their potential convergence and integration will be examined carefully. 
Required Readings:

Juma, Calestous, and Lee Yee-Cheong. 2005. Innovation: Applying Knowledge in Development. London: Earthscan. Chapter 4: Platform technologies with wide applicability (Available online)

Conway, Gordon and Jeff Waage with Sara Delaney. 2010. Science and Innovation

for Development. Part One: Chapters 1 to 2. Published by UK Collaboration on Development Sciences. Available Online at: http://www.ukcds.org.uk/_assets/file/book/science_innovation_book_lowres.pdf

Roco, MC; CA Mirkin, and MC Hersam. Nanotechnology Research Directions for Societal Needs in 2020: Retrospective and Outlook. National Science Foundation/World Technology Evaluation Center report, Springer, 2010, Boston (Read the excerpt available online at http://www.nsf.gov/nano/).

Huang, Can, and Yilin Wu. 2012. “State-led Technological Development: A Case of China’s Nanotechnology Development.” World Development 40(5) (May): 970–982. 
Session 7: Technologies for Socio-Economic Development 

In this section we discuss how technologies can be used in solving various development problems, like: hunger, malnutrition, health issues, climate change.

Required Readings:

Juma, Calestous, and Lee Yee-Cheong. 2005. Innovation: Applying Knowledge in Development. London: Earthscan. (Available online). Chapter 4. Platform Technologies with wide applicability.(Reread)
Conway, Gordon and Jeff Waage with Sara Delaney. 2010. Science and Innovation

for Development. Part Two: Science and Millennium Development Goals. Chapters 4 to 7. Available Online at: http://www.ukcds.org.uk/_assets/file/book/science_innovation_book_lowres.pdf
Asenso-Okyere, Kwadwo, and Kristin Davis. 2009. Knowledge and innovation for agricultural development: International Food Policy Research Institute (IFPRI). RePEc. http://ideas.repec.org/p/fpr/polbrf/11.html.
Recommended Readings:

Acharya, T., A.S. Daar, and P. Singer. 2003. “Biotechnology and the U.N. Millennium Development Goals.” Nature Biotechnology 21(12):1434–36.
Code for America. u.d. http://codeforamerica.org/author/jen/
Daud HM (2004) The current and future outlook of agricultural biotechnology in Malaysia. Asian Biotechnol Dev Rev 5: 15–21.
Moreno E, Lomonte B, Gutiérrez JM (2008) Computational Biology in Costa Rica: The Role of a Small Country in the Global Context of Bioinformatics.
Gorjestani, N. (no date) Indigenous knowledge for development: opportunities and challenges. Indigenous knowledge for development program of the World Bank, http://www.worldbank.org/afr/ik/ikpaper_0102.pdf
Karanasiosa, Stan and David Allena. 2010. WiMAX for development. AIMTech Research Group, Leeds University Business School, University of Leeds, Leeds, UK.
Section 4: Leverage: Policies to Develop Knowledge and Innovation Capacities 

Session 8: Policies for Knowledge and Innovation: Developing Factors, Policies and Institutions

In this session, we discuss policies and steps conducive to creating a knowledge-based society and a knowledge-driven economy. Specific steps like developing education system with special emphasis on higher education, investing in research and development, financing and supporting entrepreneurs with incentive schemes and a failure tolerant culture, strengthening regulations and institutions helpful to innovation, etc. will be discussed.  
Required Readings:

Chaminade,Cristina, Bengt-Ake Lundvall, Jan Vang and KJ. Joseph. (2009). Designing innovation policies for development: towards a systemic experimentation-based approach. Chapter in Lundvall, Bengt-Åke; K. J. Joseph and Cristina Chaminade (Ed.). 2009. Chapter in LJC.
Cimoli, Mario, Giovanni Dosi, Richard R. Nelson and Joseph E. Stiglitz. (2009). Institutions and Policie in Developing Economies. Chapter in Lundvall, Bengt-Åke; K. J. Joseph and Cristina Chaminade (Ed.). 2009. Chapter in LJC.
Brundenius, Claes, Bengt-Ake Lundvall and Judith Sutz. 2009. The role of universities in innovation systems in developing countries: developmental university systems - empirical, analytical and normative perspectives. Chapter in LJC. 
World Bank. 2010. Innovation Policy: A Guide for Developing Countries. Part II: Poloicy Functions: Chapters 3, 4, 5, 6. (Available online)
Belkhodja, O., Landry, R., 2007. The triple-helix collaboration: why do researchers collaborate with industry and the government? What are the factors that influence the perceived barriers? Scientometrics 70 (2), 301–332
Session 9:  International Context: Global Diffusion of Knowledge
Knowledge and innovation related issue are linked to the globalization and the world economic system. In this session we shall discuss challenges and opportunities for developed countries from an increasingly integrated global knowledge and innovation system and the role of the global community in creating innovation enabling conditions in developing countries.
Required Readings:

Juma, Calestous, and Lee Yee-Cheong. 2005. Innovation: Applying Knowledge in Development. London: Earthscan. Chapter 8: Acquiring Knowledge in a Globalizing World and Chapter 10: Governing Global Technology. (Available online)

Pietrobelli, Carlo and Roberta Rabellotti. 2009.The global dimension of innovation systems: linking innovation systems and global value chains. Chapter 8 in Lundvall, Bengt-Åke; K. J. Joseph and Cristina Chaminade (Ed.). 2009. Handbook of Innovation Systems and Developing Countries: Building Domestic Capabilities in a Global Setting. 
Marin, Anabel and Valeria Arza. 2009. The role of multinational corporations in national innovation systems in developing countries: from technology diffusion to international involvement. Chapter 10 in LJC 
Freeman, R.B., 2010. Gobalization of scientific and engineering talent: international

mobility of students, workers, and ideas and the world economy. Economics of Innovation and New Technology
Recommended:

Xiaolan Fu. 2009. Foreign Direct Investment, Absorptive Capacity 
and Regional Innovation Capabilities: Evidence from China. Presented at OECD Global Forum on International Investment.
King, K. (2000). Towards knowledge-based aid: A new way of working or a new North-South divide? Journal of International Cooperation in Education, 3(2), 22–48.

Session 10: Student Presentation
Finals Week: Paper submission. 
Knowledge for Development

 Evaluation of Final Paper 

Name:  

Title:  

1. Is the topic/problem clearly defined and introduced?  Is the logic of presentation made clear to the reader via an abstract/ overview/ executive summary and table of contents?  

2. Is the motivation for the policy paper well presented?  That is, is the importance of the policy variable(s) discussed in terms of policy/decision issues linked to it or in terms of the significance of it in its own right?

3. Are the issues clearly conceptualized and presented?  If the variable(s) are quantitative, is a measure offered?  If they are not quantitative, is a schema presented?

4. Are other similar works described and analyzed in a manner that can assist with the current analysis?  Was there broader environmental scanning for significant drivers, events and outcomes etc.?

5. Are the policies justified theoretically or in terms of literature/argument?  Are the policy levers identified given adequate discussion?

6. Are the levers for intervention identified?

7. Is the methodology (or combination of methodologies) clear and appropriately chosen?  Were they well applied?

8. Does the paper contain a discussion linking potential policy outcomes back to the motivation for it?  Are specific recommendations made?

9. Is the paper technically sound in terms of organization, language use, aides to presentation (tables, graphs, etc), pagination, readability, bibliography and citations, etc.?  Was substantial research done?

10. Additional comments and overall feedback.

Grade of Final Report:
1

