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Self Introduction   

Specialisation and Focus 
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1. We need to 
have knowledge 

I don’t need to explain to you that science, technology and 
innovation are crucial for SDGs attainment… 

2. We need to be 
able to apply 

them 

3. We need to 
make an impact 

But.. 



1. For this STI capabilities are favourable and important 
but not sufficient 

We need appropriate and efficient….. 

Industrial capabilities 

Scientific, tech, innovation capabilities 

Financial capabilities Incentive Systems + 

+ 

+ Regulatory capabilities 

And.??. 



2. And we need many E’s along with STI 
capabilities to attain the SDGs 

SITE4Society 
An initiative by Shyama V. Ramani  

@UNU-MERIT 

E = {Engagement, Ethics, Entrepreneurship} 
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STI4SDGs? 
3. Let’s debunk the  common myths… 

 
Myth 1: Lack of resources are the main the problem. More is 
always better.  

 

Myth 2: Invest funds in a science park and the triple helix model 
will come to life.  

 

Myth 3: Build Industrial capabilities and watch development 
happen 

  

Myth 4: Lack of private finance is the main cause of slow catch-up.  

 

Myth 5: Have a clear STI architecture and see STI based solutions 
emerge 

 



4. Let’s start with Science 
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Some countries might lack 
scientists……… 

But  in almost all emerging countries there is a lack of 
the right incentives… 

• to make scientists perform; 
• to develop poles of 
excellence; 
• to be able to control the 
quality and the quantity of 
science production. 

 

4.1 Science and Scientists:  
Thinking quantity without quality is myopic 



Gita Surie 

Chapter 2: The University as a Catalyst of Innovation, Entrepreneurship, and New 
Markets in the Indian System of Innovation 
 
“Firms in emerging and developed economies are collaborating more with academic 
institutions in terms of R&D and knowledge exchange due to heightened competition, 
abbreviated product life cycles, and rising costs together with increased connectivity. “ 
 
“Improving the Indian system of innovation in terms of transforming scientific 
knowledge into technology with commercial potential requires that institutions become 

more meritocratic and collaborative, less political and 

foster higher order thinking skills and the social capabilities of graduates.”  
 

Associate Professor, Adelphi University; 
Senior Fellow, Wharton School, University of 
Pennsylvania  
 

4.2 On science  



5. Let’s go from Science to Technology 
and Industry 

(5. STInd) 



Thinking Technology or rather than Technology 
paradigm is myopic  

PROBLEM 

TECHNOLOGY  
SOLUTION 

SCIENCE BASE 

DELIVERY 
PLATFORM 

Technology paradigm = A vector 
with components from four 

spaces  

5.1 STInd 



Science Base 

Delivery Platform 

Plant breeding = Plant 
Sciences + Chemistry 

 

Genetic Engineering + 
plant breeding =Molecular 

Biology + Genetics    

Multinational 
Companies and Private 

companies 

International Public 
Sector Cooperation 

HYVs/hybrids+ 
synthetic fertilizers + 

pesticides  + practices 
GM seeds + practices  Solution package 

Different Technology Paradigms in Agriculture have different 
systemic impact 

                               Green Revolution             Genetically modified crops 
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Productivity – Food 
security 

Productivity – 
Livelihoods 

Problem 

Shyama V. Ramani, Lectures 5 and 6, 2016 

5.2 STInd 



Ambuj Sagar 

Chapter 8: Energy innovation (sub)systems in India 
 
“ There is a wide range of technologies that are involved in the 
extraction/capture, conversion, and utilization of energy across disparate 
application areas.  The development and commercialization of these 
technologies often involve very different innovation processes and systems, yet 
there is very little examination of these, despite the undisputed importance of 
energy innovation for any country. “ 
 

Vipula and Mahesh Chaturvedi Professor 
of Policy Studies and the Dean of Alumni 
Affairs & International Programs at the 
Indian Institute of Technology (IIT) Delhi, 
India. 

Energy needs in 
India would be 
met better today 
if we had 
examined tech 
paradigms rather 
than 
technologies 

5.3 STInd 



State 

Industry 
 

Academia 
 

Triple Helix 

5.4 STInd 



Not only 
resources but 
efficient STI 
Institutions 
matter – see 
Latin America 

5.5 STInd 



Triple Helix is 
important but 
Heroes are 
much more 
important 

5.6 STInd 



Government 
can help to 
only to some 
extent – there 
must be 
private sector 
enthusiasm 

5.7 STInd 
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STI4SDGs? 
3. Let’s debunk the  common myths… 

 
Myth 1: Lack of resources are the main the problem. More is 
always better.  

 

Myth 2: Invest funds in a science park and the triple helix model 
will come to life.              

 

Myth 3:  Create incentives for firm innovation and watch industrial 
capabilities happen. Build Industrial capabilities and watch 
development happen 

  

Myth 4: Lack of private finance is the main cause of slow catch-up.  

 

Myth 5: Have a clear STI architecture and see STI based solutions 
emerge 



6. Let’s go to Innovation Now 

6. Innovation 
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Mirror Mirror on the wall – which is 
the best innovation of them all?  

Ps- for the SDGs?  
Thinking only incremental or radical is 

myopic 

• Incremental innovations 

• Radical technological innovations 

• Radical second generation or reengineered 
technological innovations 

• Disruptive innovations 

• Frugal/Grassroots innovations 

• BoP  & Pro-poor Innovations 

• Social Innovations 

 

6.1 Innovation 



What goes into the making of a drug? 

 
Active pharmaceutical ingredient 

API 
 

With additives = forms a bulk drug - powder 

Formulation – tablet, syrup, injection etc.  

Most  
complex  

Least  
complex 

6.1 Innovation 



Figure . Local pharmaceutical production capacity among countries 
 Source: WHO, 2004 

6.1 Innovation 



Ensuring access to drugs  
And health care 

Common objective 

Private sector fulfills 
objective with public 

sector help 

INDIA 

Private sector does not  
fulfill objective and so  

Public sector fills in 

BRAZIL 

Market logic – max profit 
 

- Cooperation with MNCs; 
- Penetrate Western regulated 

 markets; 
-What about local needs? 

Health Policy logic – max access 
 

-Regulation to assure 
quality improves capabilities; 
- Private actors come in finally 

Now more similar because tech retard 
And lack of funds pose similar problems. 

2005 ---- 

1950-2005 

6.1 Innovation 



Dynamics of catch-up at meso level 

Initial state of 
Industrial  
capabilities 

Change in NSI 
or SSI 

Perception of 
windows of 
opportunity 

Responses of 
leading firms 

Inter-firm 
learning and 
mimicry 

New State of 
Industrial  
capabilities  

CATCH-UP 
PROCESS 

Creation of 
windows of 
opportunity 

Guennif and Ramani, 2012 

6.1 Innovation 



Do industrial capabilities build-up always reduce 
Poverty? 

Traditional View – Inter-linkages, 
Employment, Income Generation  

& Trickle down to the poor 

Shyama V. Ramani 

6.2 Innovation 



Question for a champion: Are BoP innovations  and Pro-
poor innovations the same thing? 

Toilet 
Beauty saloon with shampoos 

Eco-Toilet 

Scratch cards for 
mobiles 

6.3 Innovation 

http://www.google.com/imgres?imgurl=http://knowledge.allianz.com/nopi_downloads/images/life_straw.jpg&imgrefurl=http://knowledge.allianz.com/en/media/galleries/water_supply_solutions.html&usg=__CF7aH0GPPbK_lG_sHarqa4oX7DY=&h=654&w=420&sz=171&hl=en&start=4&zoom=1&tbnid=qPQNF776ZR1_BM:&tbnh=138&tbnw=89&prev=/images?q=straw+water+purifier&hl=en&sa=G&gbv=2&tbs=isch:1&itbs=1


Pro-poor Innovations need not always be 
produced by the public labs and universities 

27 Shyama Ramani, Lecture 2, 2015 

6.4 Innovation 



7. Let’s go to Engagement Now 

7. Engagement 



Risk: 
Competition 
between 
technologies  

7. 1 Engagement 
between scientists 

and technocrats 



US lost out in 
solar energy 
because of 
linear model 
of innovation 
in a market 
driven system 

7. 1 Engagement 
between scientists 

and technocrats 



Sometimes 
cooperation is 
better than 
cut-throat 
competition 
for everybody 

7. 1 Engagement 
between scientists 

and technocrats 



Less Silos 
thinking and 
more 
interaction 
between 
different 
actors 

7. 1 Engagement 
between 

scientists and 
technocrats 



Sources of Controversy  
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Productivity 

Problem 

 Economic 

outcome 
 

 

 

 

Other 

Economic 

actors 

State  

Farmers 

 Ecological 

outcome 

Nature 

Locus of Controversy  

Public Labs   

{ Belief , Strategy } 

Innovation System 

Technology 

Search 

Technology 

Adoption 

Technology 

Selection 

Activities 

Outcomes 

Firms 

7.2  Engagement Between 
systemic stakeholders 

Ramani and Thutupalli (2016) 



Diarrhoea is a major health burden in many emerging countries 
Need for safe, long lasting toilets and toilet usage 

7.2 Engagement between systemic stakeholders 



Intended 

beneficiaries 

Social  

Enterprises 

State 

Catalysers 

Resource providers  

Users 

Public  

agencies 
Firms 

Other 

Financiers 
Volunteers 

Financiers  

NSI  

7.2 Engagement 
between systemic 

stakeholders 

Ramani et al. (2017) 



Social Impact of 
Actions by Social 

Enterprises 

Investment in 
Social Enterprise 

by Financiers 

Returns to 
Financiers in the 

form of Social 
Impact 

NSI – Product and Systemic Challenges from Supply and 

Demand Sides  

• Inappropriate product 

design 

• Unaffordable price

• Incompatible with local 

resources, capabilities 

and culture 

7.2 Engagement 
between systemic 

stakeholders 

Ramani et al. (2017) 



7.3 Of Government to People: 
Multiple and Parallel Discourses – 

Impacting Same Outcomes 
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Environment 
Ministry 

 
Resilience 

Urban 
Planning  

Climate Local growth & 
development 

Resilience 

Firms 

NGOS 

World 
Bank etc. 

POOR 

UNIV 

Systemic Risk: Climate NOT embedded efficiently in development 
process 

Lower the development level = 
More Complex the Governance 

Architecture 



Continuity of 
political 
engagement  
matters 

7.3 Of 
Government to 

People 



Shyama V. Ramani, Lecture 1, 2017 39 

7.3 Of 
Government to 

People 

What’s the price to pay of progress along 
one direction?  

What are the externalities generated?  
Via market? Outside of market?  



 
Last Thoughts: 

 
 We need to think more "Indian".  

 
The country is ridiculously imitative in 

policy. 
 

We have to figure out politically how to 
move forward together, not a 

technocratic innovation policy that 
does not recognise Indian reality. (i.e. 

not run by techno-bureaucrats and 
politicos alone). 

 

7.3 Of Government to 
People 


