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INTRODUCTION

UNESCO’s Global Observatory of Science, Technology and Innovation Policy Instruments
(GO>SPIN] is a programme designed to expose —through the rigorous application of an
assessment lens— usable insights about science, engineering, technology and innovation (SETI)
policies and their context. This programme is helping UNESCO Member States to create local
capacity for analysing SETI evidence-based policies in order to detect gaps and introduce reforms
and upgrades to their national innovation systems and its governance. It promotes building
capacity to monitor and evaluate the policy performance, through a structural analysis (covering
the explicit policy, the SETI national ecosystem, the legal framework and operational policy
instruments), because such analysis points to implicit policies and gaps, and situates the
performance of each individual national policy. In this way, the scope of standard SET| assessment
can be widened, to consider country-specific contexts, as well as emerging knowledge of
technological advances that contribute to sustainable development. While complementing efforts
to promote evidence based SETI policymaking as well as efforts to evaluate policy performance,
GO->SPIN offers a good baseline for the promotion of national scientific and technological
foresight studies.

SETI policy priorities must be intricately linked to national objectives and visions, which are
embedded within broader development strategies and trajectories. A SETI policy framework with
a transformational focus aimed at sustainable development can support shared objectives such as
the SDGs and other national and global priorities, as well as other UN commitments and
Recommendations. For instance, GO>SPIN is contributing for monitoring the implementation of
the recent UNESCO’s Recommendation on Science and Scientific Researchers’.

SETI policies are implemented through various operational instruments with different features and
focus which are often combined in “policy mixes” requiring coordination, consistency, and
coherence across government. Differences in the levels of maturity of countries” National
Innovation Systems (and sub-systems within the NIS) require different SETI policies and
instruments.

Nevertheless, the lack of, or weaknesses in data, information, indicators, and capabilities to
formulate, analyse and monitor SETI policies and instruments continue to be a major challenge in
many countries. Consequently, the objective of GO->SPIN programme is to fill these gaps.

This training workshop is an attempt to help SETI stakeholders in the Republic of Kenya to
implement methodologies and tools for assessing evidence based SETI policies from a much broad
contexts than the traditional input-output indicators’ approach. It will also allow the participants
to collect and standardize information for the creation of full inventories of: (a) SETI operational
policy instruments and other incentives and mechanisms which are in place to promote research
and innovation activities, (b) SETI laws, decrees and international agreements, etc. and (c]
institutions which perform research and innovation activities as well as those which provide
scientific and technological services.

The collected information will be used to complete the national SETI profile at UNESCO’s
GO->SPIN on-line platform (URL: https://gospin.unesco.org/ ) or eventually to prepare a much
more detailed country profile study (URL: https://en.unesco.org/go-spin/country-profiles ).

The training workshop is organized in five lectures. UNESCO Regional Office for Eastern Africa in
Nairobi will provide a Microsoft Team Link where the trainees will have access to the on-line
lectures that will also include Q&A sessions and some practical exercises. The presentations,
detailed bibliography, and complementary material can be downloaded from the following URL.:
https://www.researchkits.org/training/ .

I https://en.unesco.org/themes/ethics-science-and-technology/recommendation science
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LECTURE 1: September 28, 2020 - 14:30 to 16:30 hrs

Description: We present a description of each individual dimension of the UNESCO GO->SPIN
Programme which includes: (a) GO>SPIN Training Workshops, (b) GO->SPIN surveys, (c]
GO->SPIN Methodological Approach and Guidelines, ([d) GO->SPIN on-line platform, (e) UNESCO
GO->SPIN Country Profile Series, and (f) UNESCO GO->SPIN Foresight Studies Series. We make a
brief introduction to the concept of science, engineering, technology, and innovation (SETI) policy
instruments characterized by three main groups (SETI governing bodies and characteristics of the
research and innovation ecosystem, SETI legal framework and SETI incentive mechanisms). We
show the importance of mapping the national research and innovation landscape through the policy
instruments approach to produce evidence-based policies and to detect policy-implementation
gaps and pathologies. We show how the GO>SPIN methodological approach has been included by
the UN IATT to be used as an input for the construction of STl roadmaps for SDGs.

Bibliography?

e Lemarchand, G.A. (2020) Lectures Notes of the UNESCO GO->SPIN Training Workshop No.1, Nairobi.
Slides of the Lecture 1.

e Lemarchand, G.A. (2014) Proposed Standard Practice for Surveys on Science, Engineering, Technology,
and Innovation (SETI] Policy Instruments, SETI Governing Bodies, SET/ Legal Framework and Policies,
UNESCO: Paris.

UNESCO GO->SPIN Country Profiles Series

1) Mapping Research and Innovation in the Republic of Botswana. G. A. Lemarchand and S. Schneegans,
eds. UNESCO (2013) GO2SPIN Country Profiles in Science, Technology and Innovation Policy, vol.1.
United Nations Educational, Scientific and Cultural Organization: Paris.

2) Mapping Research and Innovation in the Republic of Zimbabwe. G. A. Lemarchand and S. Schneegans,
eds. UNESCO (2014) GO>SPIN Country Profiles in Science, Technology and Innovation Policy, vol. 2.
United Nations Educational, Scientific and Cultural Organization: Paris.

3) Mapping Research and Innovation in the Republic of Malawi. G. A. Lemarchand and S. Schneegans, eds.
UNESCO (2014) GO>SPIN Country Profiles in Science, Technology and Innovation Policy, vol. 3. United
Nations Educational, Scientific and Cultural Organization: Paris.

4)  Mapping Research and Innovation in the Republic of Rwanda. G. A. Lemarchand and A. Tash, eds.
UNESCO (2015) GO>SPIN Country Profiles in Science, Technology and Innovation Policy, vol. 4. United
Nations Educational, Scientific and Cultural Organization: Paris.

5)  Mapping Research and Innovation in the State of Israel. E. Leck, G. A. Lemarchand and A. Tash, eds.
UNESCO (2016) GO>SPIN Country Profiles in Science, Technology and Innovation Policy, vol. 5. United
Nations Educational, Scientific and Cultural Organization: Paris.

6) Relevamiento de la Investigacion e Innovacién en la RepUblica de Guatemala. G. A. Lemarchand, ed.
UNESCO (2017) Coleccion GO>SPIN de Perfiles Nacionales en Poljticas de Ciencia, Tecnologia e
Innovacion, vol. 6. Organizacion de las Naciones Unidas para la Educacidn, la Ciencia y la Cultura: Paris.

7)  Mapping Research and Innovation in the Republic of Lao People’s Democratic Republic. G. A.
Lemarchand and A. Tash, eds. UNESCO (2018) GO>SPIN Country Profiles in Science, Technology and
Innovation Policy, vol. 5. United Nations Educational, Scientific and Cultural Organization: Paris

8) Relevamiento de la Investigacion e Innovacion en la Republica de Paraguay. G. A. Lemarchand, ed.
UNESCO (2018]) Coleccion GO>SPIN de Perfiles Nacionales en Poljticas de Ciencia, Tecnologia e
Innovacion, vol. 8. Organizacion de las Naciones Unidas para la Educacidn, la Ciencia y la Cultura: Paris.

2To be downloaded as one pdf and one ZIP file from https://www.researchkits.org/training/ (Lecture 1)
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LECTURE 2: September 29, 2020 - 14:30 to 17:00 hrs

Description: we present a detailed version of the GO->SPIN methodological approach and their
analytical units, which include: (a) A long-term description of the national political, economic,
social, cultural and educational contextual factors; (b] A standard content analysis of the explicit
SETI policies, including those research and innovation policies implemented in other sectors, such
as agriculture, energy, health, industry, communications and mining sectors; (c] Historical analysis
of SETI policies and institutions; (d) Description of the SETI policy cycle; (f) A complete analysis of
the SETI organizational chart at five different levels (policy-making level; promotional level;
research and innovation execution level; scientific and technological services level and evaluation
level); (g) An institutional ecosystem analysis of all the STI government bodies and organizations
related both to research and innovation and to science and technology services; (h) Analysis of the
STl legal framework, including acts, bills, regulations and international agreements on STl issues,
(i) Description of a standard inventory (including 18 different analytic dimensions) for all the SETI
operational policy instruments in place; (j] Analysis of gender in science and engineering national
behaviour; (k) correlation between policies and long term series of indicators (i.e. R&D input
indicators, scientometric analysis of scientific publications, patents, trademarks and utility models,
etc.). The lecture will be customized to analyse the case of the Republic of Kenya.

Bibliography®

. Lemarchand, G.A. (2020) Lectures Notes of the UNESCO GO->SPIN Training Workshop No.2, Nairobi.
Slides of the Lecture 2.

e Lemarchand, G.A. (2014) Proposed Standard Practice for Surveys on Science, Engineering, Technology,
and Innovation [SETI) Policy Instruments, SETI Governing Bodies, SET/ Legal Framework and Policies,
UNESCO: Paris.

Peer Review articles in mainstream journals

1. Barasa, L.; Knoben, J.; Vermeulen, P.; Kimuyu, P. and Kinyanjui, B. (2017) Institutions, resources, and
innovation in East Africa: A firm level approach. Research Policy, vol. 46: 280-291.

2. Basis, N.F.and Armellini, F. (2018) Systems of innovation and innovation ecosystems: a literature review
in search of complementarities. Journal of Evolutionary Economics, vol. 28: 1053-1080.

3. Bloom, N.; Van Reenen, J. and Williams, H. (2019] A Toolkit of Policies to Promote Innovation. 7he
Journal of Economic Perspectives, vol. 33 (3): 163-184.

4. Chege, S. M. and Wang, D. (2020) The influence of technology innovation on SME performance through
environmental sustainability practices in Kenya. Technology in Society, vol. 60: 101210.

5. Chepkwony, R.; van Bommel, S. and van Langevelde, F. (2018) Citizen science for development: Potential
role of mobile phones in information sharing on ticks and tick-borne diseases in Laikipia, Kenya. NJAS-
Wageningen Journal of Life Sciences, vol. 86-87: 123-135.

6. Chege, M. (2015) Re-inventing Kenya's university: From a “Graduate-mill” to a development-oriented
paradigm. /nternational Journal of Educational Development, vol. 44: 21-27.

7. Edquist, C. and Zabala-lturriagagoitia, J. M. (2014) Pre-commercial procurement: a demand or supply
policy instrument in relation to innovation? R&D Management, vol. 45 (2): 147-160.

8. Freeman, C. (1995) The ‘National System of Innovation" in historical perspective. Cambridge Journal of
Economics, vol. 19 (1): 5-24.

9. Gachanja,l. M.; Nga'nga’, S.I. and Kiganane, L. M. (2020) Influence of organization learning on innovation
output in manufacturing firms in Kenya. /nternational Journal of Innovation Studjes, vol. 4: 16-26.

10. Georghiou, L.; Edler, J.; Uyarra, E. and Yeow, J. (2014) Policy instruments for public procurement of
innovation: choice, design, and assessment. 7echnological Forecasting & Social Change, vol. 86: 1-12.

11. Kazimierczuk, A. H. (2019) Wind energy in Kenya: A status and policy framework review. Renewable and
Sustainable Energy Reviews, vol. 107: 434-445.

3To be downloaded as one pdf and one ZIP file from https://www.researchkits.org/training/ (Lecture 2)
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20.

21.

22.

23.

24.

25.

Krammer, S.M.S. (2017) Science, technology, and innovation for economic competitiveness: The role of
smart specialization in less-developed countries. 7echnological Forecasting & Social Change, vol. 123:
95-107.

Lall, S and Teubal, M. (1998) “Market-Stimulating” Technology Policies in Developing Countries: A
Framework with Examples from East Asia. World Development, vol. 26 (8): 1369-1385.

Limbu, M.; Wanyagi, L.; Ondiek, B.; Munsch, B. and Kiilu, K. (2015) Kenya Inter-Agency Rapid
Assessment Mechanism (KIRA): A Bottom-up Humanitarian Innovation from Africa. Procedia
Engineering, vol. 107: 59-72.

Linder, S. H. and Peters, B. G. (1989) Instruments of Government: Perceptions and Contexts. Journal of
Public Policy, vol. 9 (1): 35-58.

Littlewooda, D. C. and Kiyumbu, W. L. (2018) “Hub” organisations in Kenya: What are they? What do they
do? And what is their potential ? Technological Forecasting & Social Change, vol. 131: 276-285.

Magro, E. and Eilson, J. R. (2019) Policy-mix evaluation: Governance challenges from new place-based
innovation policies. Research Policy, vol. 48 (10): 103-112.

Mansfield, E. (1986) The R&D Tax Credit and Other Technology Policy Issues. The American Economic
Review, vol. 76 (2): 190-194.

McCowan, T. (2018] Quality of higher education in Kenya: Addressing the conundrum. International
Journal of Educational Development, vol. 60: 128-137.

Meissner, D. and Kergroach, S. (2019) Innovation policy mix: mapping and measurement. 7The Journal
of Technology Transfer, https://doi.org/10.1007/s10961-019-09767-4

Norberg-Bohm, V. [1999] Stimulating 'Green' Technological Innovation: An Analysis of Alternative Policy
Mechanisms. Policy Sciences, Vol. 32 (1): 13-38.

Omamo, A.O.; Rodrigues, A.J. and Muliaro, W. (2010) Kenya's vision 2030: Modelling technology usage
and the economy. 7echnology in Society, vol. 59: 101135

Weeser, B.; Stenfert Kroese, J.; Jacobs, S.R.; Njue, N.; Kemboi, Z.; Rane, A.; Rufino, M.C. and Breuer,
L. (2018) Citizen science pioneers in Kenya - A crowdsourced approach for hydrological monitoring.
Science of the Total Environment vols. 631-632: 1590-1599.

Woodside, K (1986) Policy Instruments and the Study of Public Policy. Canadian Journal of Political
Science / Revue Canadienne de Science Politique, vol. 19 (4): 775-793.

Zhang, J.J. and Guan, J. (2018) The time-varying impacts of government incentives on innovation.
Technological Forecasting & Social Change, vol. 135: 132-144.

Academic Books and Institutional Reports:

1)
2]

3)
4)
5)
6)
7)
8)
9)
10)
11)

12)
13)
14)
15)

16)

17)
18]

Bioeconomy for Sustainable Development (Springer 2020)

Co-Designing Science in Africa: First Steps in Assessing the Sustainability Science Approach on the
Ground (UNESCO 2019)

Economic Impacts of Intellectual Property: Conditioned Government Incentives (Springer 2016)
Governance Theories and the Practice of Science Policymaking (Danish Institute for S&T Policy 2001)
Handbook of Innovation Policy Impact (Edward Elgar 2016)

Handbook of Politics and Technology (Routledge 2015)

Incentives for Research, Development, and Innovation in Pharmaceuticals (Springer 2011)

Manual on Technology Management (UNIDO 2007)

Models of Innovation: The History of an ldea (The MIT Press 2017)

National Innovation Systems: A Comparative Analysis (Oxford 1993)

National Systems of Innovation: Toward a Theory of Innovation and Interactive Learning [Anthem Press
2010)

Policy Instruments for Environmental and Natural Resource Management (Routledge 2011)

Science for Policy Handbook (Elsevier 2020)

Sustainability Science (UNU Press 2011)

The Kenya National System of Innovation: Measurement, Analysis and Policy Recommendations (UNIDO
2015)

The Politics of Innovation: Why Some Countries are Better than Others at Science and Technology
(Oxford 2016)

UNESCO Science Report: Towards 2030 (UNESCO 2015)

UNISPAR Manual on Technology Business Incubators [UNESCO 2000)
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LECTURE 3: September 30, 2020 - 14:30 to 16:30 hrs

Description: we present a description on the analyses of long-term temporal series of indicators
and its relationship with the implementation of SETI policies and policy instruments. We will
present a detailed analysis of input and output R&D indicators, as well as innovation, higher
education, gender, and contextual indicators. We will show how the indicators are theory-
dependent and how using some international innovation or competitiveness composite indexes
might be inadequate for policy design. We will identify the major gaps in the national STl indicators
production. We will analyse how the political stability and government effectiveness in the
implementation of different policies have a strong impact on SETI policies which are also reflected
in the long-term behaviour of different types of indicators.

Bibliography*

. Lemarchand, G.A. (2020) Lectures Notes of the UNESCO GO->SPIN Training Workshop No. 3, Nairobi.
Slides of the Lecture 3.

Peer Review articles in mainstream journals

1. Confraria, H.; Blanckenberg, J. and Swart, C. (2018) The characteristics of highly cited researchers in
Africa. Research Evaluation, vol. 27 (3): 222-237.

2. Crespi, G.; Maffioli, A.; Mohnen, P. and Vazquez, G. (2011) Evaluating the Impact of Science, Technology,
and Innovation Programs: A Methodological Toolkit. /nter-American Development Bank Technical
Notes, No. IDB-TN-333. Washington DC.

3. Gault, F. (2008) Science, Technology, and Innovation Indicators: Opportunities for Africa. The African
Statistical Journal, vol. 6: 141-162.

4. Hidalgo, C.; Klinger, B.; A. L. Barabasi and Hausmann; R. (2007) The Product Space Conditions the
Development of Nations. Science, vol. 317: 482-487.

5. lIrikefe, V.; Vaidyanathan, G.; Nordling, L.; Twahirwa, A. Nakkazi and Monastersky, R. (2011) The View
from the Front Line: Africa’s nations are achieving some success in building their science capacity, but
the foundations remain unsteady. Nature, vol. 474: 556-559.

6. Lemarchand, G. A. (2012) The long-term dynamics of co-authorship scientific networks: Iberoamerican
countries (1973-2010). Research Policy, vol. 41: 291-305.

7. Lemarchand, G. A. (2012) The Scientific Production of Tanzania: Preliminary Results from a Bibliometric
Analysis (1966-2011) in Strengthening Capacities for the Reform of Science and Innovation System of
Tanzania, UNESCO.

8. Lemarchand, G. A. (2016) The Scientific Productivity and the Dynamics of Self-organizing Networks:
Ibero-American and Caribbean Countries (1966-2013) in H. Horta et al. (eds.), 7rends and Challenges
in Science and Higher Education, Knowledge Studies in Higher Education, vol. 3, pp. 29-46.

9. Muriithi, P.; Horner, D.; Pemberton, L. and Wao, H. (2018) Factors influencing research collaborations
in Kenyan universities. Research Policy, vol. 47 (1): 88-97.

10. Nafukho, F. M.; Wekullo, K.S. and Muyia, M. H. (2019) Examining research productivity of faculty in
selected leading public universities in Kenya. /nternational Journal of Educational Development, vol. 66:
44-51.

11. Pouris, A (2012) Scientometric research in South Africa and successful policy instruments.
Scientometrics, vol. 91 (2): 317-325.

12. UNESCO (2020) Global Investments in R&D. Fact Sheet No. 59, June 2020, FS/2020/SCI1/59

13. UNESCO (2020]) Human Resources in R&D. Fact SheetNo. 61, June 2020, FS/2020/SCl1/61

Gender and STEM

14. UNESCO (2020) Women in Science. Fact Sheet No. 60, June 2020, FS/2020/SCI/60

4To be downloaded as one pdf and one ZIP file from https://www.researchkits.org/training/ (Lecture 3)
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15. Huanga, J.; Gatesa, A. J.; Sinatrad, R.; and Barabasi, A. L. (2020) Historical comparison of gender
inequality in scientific careers across countries and disciplines. PNAS, vol. 117 (9): 4609-4616.

Academic and Institutional Books and Manuals:

1) Africa and the Sustainable Development Goals (Springer 2020)

2)  African Innovation Outlook | INEPAD 2010)

3)  African Innovation Outlook || INEPAD 2014)

4)  African Innovation Outlook Il INEPAD 2019)

5)  Frascati Manual 2075 (0ECD 2015)

6)  Oslo Manual 2018 (0ECD 2018)

7)  Patent Statistics Manual (OECD 2009).

8)  Sustainable Development Goals and Institutions of Higher Education (Springer 2020)

9)  Technology and Innovation Report 2018 Harnessing Frontier Technologies for Sustainable
Development (UNCTAD 2018).

100 UNCTAD Handbook of Statistics 2079 [UNCTAD 2019)

1) UNESCO Guide to Conducting a R&D Survey for Countries Starting to Measure Research and
Experimental Development ([UNESCO Institute for Statistics 2014)

12) UNESCO Measuring R&D Challenges faced by Developing Countries [UNESCO Institute for Statistics
2010)

13) UNESCO Summary Report of the 2015 UIS Innovation Data Collection [UNESCO Institute for Statistics
2017).

14)  World Intellectual Property Indicators 2079 (WIPO 2019)

Gender and STEM

15) Cracking the Code: Girls' and Women's Education in Science, Technology, Engineering and
Mathematics STEM(UNESCO 2017)

16) Gender Inequalities in Kenya [UNESCO 2006)

17) Gender-responsive STEM Education: Empowering Girls and Women for the Jobs of Today and Tomorrow
(UNESCO 2019)

18) Gender Indicators in Science, Engineering and Technology: An Information Toolkit (UNESCO 2007)

19) Women and Sustainable Human Development: Empowering Women in Africa (Palgrave 2020)

LECTURE 4: October 1, 2020 - 14:30 to 16:30 hrs

Description: This lecture describes how the UNESCO GO->SPIN Platform works and how we should
explore and access all the information on SETI policies, SETI policy instruments, SETI legal
framework, SETI input-output indicators and other contextual indicators, impact on SDGs, digital
library etc. which are available from around 90 developing countries around the world.
Bibliography®

. Lemarchand, G.A. (2020) Lectures Notes of the UNESCO GO->SPIN Training Workshop No.4, Nairobi.
Slides of the Lecture 4.

e  Accesstothe UNESCO GO->SPIN Platform: https://gospin.unesco.org/

5 To be downloaded as one pdf from https://www.researchkits.org/training/ (Lecture 4)
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LECTURE 5: October 2, 2020 - 14:30 to 16:30 hrs

Description: This lecture describes how to complete the national UNESCO GO->SPIN Survey
focused on three main dimensions: (1) A complete inventory of all the STl government bodies and
organizations related to research and innovation, higher education institutions; business-
enterprise and non-profit organizations which performs research and innovation activities and
those institutions which perform science and technology services; (2] A complete standardized
inventory of the SETI legal framework, including acts, bills, regulations and international
agreements; and (3] A standard inventory using 18 different analytic dimensions of all the SETI
operational policy instruments which are in place in country.

Bibliography*

e Lemarchand, G.A. (2020 Lectures Notes of the UNESCO GO->SPIN Training Workshop No.5, Nairobi.
Slides of the Lecture 5.

e Lemarchand, G.A. (2014) Proposed Standard Practice for Surveys on Science, Engineering, Technology,
and Innovation [SETI) Policy Instruments, SETI Governing Bodies, SET/ Legal Framework and Policies,
UNESCO: Paris.

e Templates to collect the information on STl operational policy instruments, STl legal framework and STI
institutions

o Toolkit with examples on the inventory of STl operational policy instruments

e Toolkit with examples on the inventory of STI legal framework

e Toolkit with examples on the inventory of STl institutions

e Survey of the UNESCO’'s Recommendation on Science and Scientific Researchers

6To be downloaded as one pdf and one ZIP file from https://www.researchkits.org/training/ (Lecture 5)
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