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

1. We need to
have knowledge

2. We need to be
able to apply
them

3. We need to
make an impact
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1. For this STl capabilities are favourable and important
but not sufficient

We need appropriate and efficient.....

Industrial capabilities 4 Regulatory capabilities
Incentive Systems 4+ Financial capabilities
+

And.??. ==



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

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 STl architecture and see STI based solutions
emerge



4. Let’s start with Science




4.1 Science and Scientists:
Thinking quantity without quality is myopic

Some countries might lack
scientists.........

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

e to make scientists perform;
e to develop poles of
excellence;

e to be able to control the
quality and the quantity of
science production.




4.2 On science

Gita Surie

Innovation
" India

Associate Professor, Adelphi University; [EESSRRSEETEES
Senior Fellow, Wharton School, Universit i

Pennsylvania

Chapter 2: The Univer‘sity 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.”



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

~ (5. STInd)




Thinking Technology or rather than Technology
~ 5.1 STiInd paradigm is myopic

Technology paradigm = A vector
PROBLEM with components from four
spaces

TECHNOLOGY DELIVERY
SOLUTION PLATFORM

SCIENCE BASE




Different Technology Paradigms in Agriculture have different

5.2 STInd systemic impact
Green Revolution Genetically modified crops
— p —
Problem Productmty Food r(?duFt|V|ty
security Livelihoods
HYVs/hybrids+
Solution package synthetic fertilizers + GM seeds + practices
pesticides + practices

Plant breeding = Plant Genetic Engineering +
Science Base Sciences + Chemistry plant breeding =Molecular
Biology + Genetics

Multinational
Companies and Private
companies

International Public

Delivery Platform .
Y Sector Cooperation




5.3 STInd

Ambuj Sagar

Vipula and Mahesh Chaturvedi Professor
of Policy Studies and the

Affairs & International P Energy needs in

Indian Institute of Technq

India. India would be

met better today
if we had

o | I cxamined tech
There is a wide range of technologies that are involve
extraction/capture, conversion, and utilization of energ p ara d |g ms rat h er

application areas. The development and commercializ
technologies often involve very different innovation prq t h an
there is very little examination of these, despite the unt

energy innovation for any country. “ te C h NO I Og| es

Chapter 8: Energy innovation (sub)systems in India



5.4 STInd

Triple Helix

Academia




~ 5.5STInd
7'()7 :g’.e .\.I.()Si Nanotechnology

and Development

What's in 2t for Emergng Countnes?

Professor in the Department of

s i Management and Technology at
the ‘Universite du Quebec a
Montreal and Canada Research
Chair on the Management of
Technology. He is the author, co-
author, editor or co-editor of 14
books published in Argentina,
Canada, France, the United
Kingdom and the United States.

Not only

Chapter 9: Nanotech after Biotech in Emerging

economies: Déja vu or a new form of catching resources b ut

up?
"After nearly 30 years of engagement, the effl cie nt STI

diffusion of biotechnology among the emerging . .
countries, including those in the Latin American I n St I t u t 10NS

region remains highly uneven.”

matter — see
Latin America

"Even if scientific capabilities are built, there is no
magic bullet to get the private sector to move,
though efficient science-technology-innovation
(STI) institutions may be helpful”




5.6 STInd

Dominique Vinck

e

Professor of Science and Technology
Studies at Lausanne University. He is also
the Director of the Laboratory for Cultures
and Digital Humanities (Social Sciences
Institute) at Lausanne University.
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Chapter 3: How is a regional technology cluster Trl p I € H € I IX'1S

created? Insight from the construction of the :
nanotech cluster in Grenoble Im pO rta nt b Ut

"The case study clearly confirms that interactions H €roes are
between the state, industry, and academia are
necessary for a technology cluster to emerge in an muc h MOre

endogenous fashion." | m po rtant

"Collective conversations are necessary for the
transformation of expectations into tangible
infrastructure.”




Can Hu(lng- - 5.7 STInd

f—— A
A

e Professor, School of

o
' ’ Management, Zhejiang
N University

Chapter 5: Sure Bet or Mirage? On the Chinese Government
Trajectory in Nanotechnology can h el p to

"China has performed well in areas such as on |y to some
strengthening basic research, constructing
nanotechnology-related databases, and developing extent — th ere
national standards; in establishing national key
laboratories and research centers in the field with must be
substantial government investment. However, China D rivate sector
has encountered enormous difficulty in

commercializing new technology and upgrading N EN
traditional industries through nanotechnology."




STI4SDGs?
3. Let’s debunk the common myths...

Myth 1: Lack of resourcesare the main the problem. More is
always better. f4

Myth 2: Invest funds in a science park and the triple helix model

will come to life. 0

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 STl architecture and see STl based solutions
emeroe



6. Let’s go to Innovation Now

@Innovatiog




Mirror Mirror on the wall — which is
the best innovation of them all?

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

641 Innovatign

myopic

Incremental innovations
Radical technological innovations

Radical second generation or reengineered
technological innovations

Disruptive innovations
Frugal/Grassroots innovations
BoP & Pro-poor Innovations

Social Innovations 20



What goes into the making of a drug?
6.1 Innovation

\ Most
Active pharmaceutical ingredient > |
API / complex
With additives = forms a bulk drug - powder
Least

Formulation — tablet, syrup, injection etg!

>

complex



[ unavaibble 23
I Scphisticated ndugry, sanificant research naj
O nmovatve capabibty n7n
[ Actha ingredients & finkhed procucts 13
[ Finkhad products from Inportad ngradionts (a4}
B o pharmacsutical industry “

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



@1 Innovat@n

Common objective

Ensuring access to drugs
And health care

INDIA \B‘RAZIL
Prl.vatt.e sect.or fulfll!s 1950-2005 Pr|v?te sc::-cto.r does not
objective with public fulfill objective and so
sector help Public sector fills in

— ~

Market logic — max profit Health Policy logic — max access
-Regulation to assure
quality improves capabilities;
- Private actors come in finally

- Cooperation with MNCs;
- Penetrate Western regulated
markets;

-What about local needs?

2005 ---- —— = == == == == CNow more S||m|||ar Becausetecﬁ retara

And lack of funds pose similar problems.



Change in NSI
or SSI

Initial state of
Industrial
capabilities

ﬁﬁ

CATCH-UP
PROCESS

Dynamics of catch-up at meso level

%1 Innovat'j@n

Creation of
windows of
opportunity

Perception of
windows of
opportunity

N\

Responses of
leading firms

New State of
Industrial
capabilities

Inter-firm
learning and
mimicry

i

Guennif and Ramani, 2012




Do industrial capabilities build-up always reduce

P,
Poverty: @2 Innovat'@n

&@@)@@W ou N 206 Traditional View — Inter-linkages,
-:;.-- el Employment, Income Generation
U ECONOMIC & Trickle down to the poor

IF MNEscomeln R AR
THEY'LL [isssdai e ot e
INVEST THAT MONEY [

AND CREATE JOBS AL
FOR EVERYONE! ST

' - : gt  and the poor

T e A S i wlll be 200 4N
7 BUREAMCRACY 'better off 5
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Shyama V. Ramani




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

6.3 Innovation

Eco-Toilet

Scratch cards for
mobiles

Innovative roof but faultv vent nine


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

Shyama Ramani, Lecture 2, 2015

27



7. Let’s go to Engagement Now

7. Engagement




Nedson Antonio Campos 7.1 Engagement
between scientists
Professor in the Department of an d teCh nocrats

Industrial and Mechanical
Engineering at the Federal
University of Vicosa, Brazil.

Risk:
Competition

Chapter 6: Panorama of Nanoscience
and Nanotechnology in Brazil between

"Scientists were able to introduce the NST technol Ogles
in the priority investment portfolio of the

Brazilian government, but the lack of

arguments in favor of NST- as a

differentiated technology - did not ensure

exclusivity in relation to other strategic

technologies such as biotechnology."




Christopher Newfield

Professor in the English
Department at the

J. University of California,
Santa Barbara.

Chapter 2: Learning From Solyndra:
Changing Paradigms in the US
Innovation System

"The ‘early-stage public subsidy,’ model
presides over the U.S. innovation system
and its intellectual foundation is
sometimes called the linear model-a
model that has been much criticized in
theory, but remains operative in practice.
We propose a general shift from a linear
innovation model to our social innovation

model, which we call the Social Innovation
of Technology (SIT)."

/.1 Engagement
between scientists
and technocrats

US lost out in
solar energy
because of

linear model
of innovation
in @ market
driven system




/.1 Engagement
between scientists
and technocrats

Daryl Boudreaux

President, Boudreaux &
Associates
Emeritus Chief Scientifi

) Officer, NanoHoldings Somet|mes

LLC.
| jl cooperation is
Chapter 2: Learning From Solyndra: Changi
Paradigms in the US Innovation System better tha N

"To convey an idea of how the linear model C ut_t h roat
operates in practice, we summarize the corpora

history of our case study, Solyndra." com pet|t|o N
"Our story illustrates how guarded fo r eve rybody

communications are particularly damaging to
process of knowledge creation, in which disclosure
of all core issues, data in all possible detail, and
discussion of minute anomalies many be
important to forming and testing new
approaches.”




— Nupur Chowdhury ’-1Engagement
- @ @ @{_— 8} between

: scientists and
¥ Associate Professor, Centre for technocrats

, Environment and Climate Change,
¥ Jindal Global Law School, O. P.

- Jindal Global University. LeSS SIlOS
thinking and

| | more
Chapter 8: On India’s plunge into . .
Nanotechnology: What are good ways to catcflgl{slg=[a14lelg

7
1P between

"Strategically speaking, the improvement of linkadle [N A T=I &= a1
between the actors involved in

public research funding, technology development actors
technology transfer, and risk regulation

is critical to the future success of nanotechnology in
India."




/.2 Engagement Between

systemic stakeholders
Ramani and Thutupalli (2016)

Sources of Controversy

Innovation System Productivity
Problem
Public Labsh|  _ W Activities
. : :
| | :
! Economic , State A e Technology I
1 ® utcome : ' Search .
: [
| ! Other A | :
: | Economic | @ Technology |
I Qutcomes | actors | Selection |
[ : .
. I : . Technology |
I Ecological : Firms A e Adoption |
1 ® outcome ; Farmers A ' ,
: | N,
[T I T Nature

@ Locus of Controversy A {Belief, Strategy }



7.2 Engagement between systemic stakeholders

Diarrhoea is a major health burden in many emerging countries
Need for safe, long lasting toilets and toilet usage
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Ramani et al. (2017)

NSI

Resource providers

Financiers

A
/ \
Public I _ I Other Volunteers
[ State J[agencies} Firms [ Financiers} [
\ SOCial
Enterprises

7.2 Engagement

between systemic
stakeholders Intended > — Users

beneficiaries

Catalysers




Ramani et al. (2017)

NSI| — Product and Systemic Challenges from Supply and
Demand Sides

* Inappropriate product
design

» Unaffordable price

. . _ Returns to Investment in
 Incompatible W|t_h_ !ocal F;nanCIefrg ln_tr;e Social Enterprise
resources, capabilities orm or Socia by Financiers

Impact

§> Social Impact of

7.2 EngagemenF Actions by Social
between systemic Enterprises
stakeholders

and culture




‘Lower the development level = 7.3 Of Government to People:
More Complex the Governance Multiple and Parallel Discourses —
Architecture Impacting Same Outcomes

POOR '
V.

- t Urban @
nvironmen -

Mi(r:istrj Flanning \
Climate Local growth &

\ development \
Resilience
World
Bank etc.

Systemic Risk: Climate NOT embedded efficiently in development
process




7.3 Of
Rebeca de Gorlari Government to

Rabiela | People

Full time researcher at the
Institute for Social Rese

National Autonomgd . .
University of Mexic CO ntl nu |ty Of
Mexico. Editor of bqg . .
entitled ‘Computad pOl ItiIca |
Internet en la biblio

publica mexicana’ lelal ga ge me nt

Chapter 7: NST without NIl 7 ThejgaElafa1as
Mexican Case Study

"Three lessons are worth noting from the
Mexican experience.

First, people matter.

Second, history matters.

Third, continuity matters and this is the
weakest point of the Mexican innovation
system. "



7.3 Of What'’s the price to pay of progress along
Government to one direction?
People What are the externalities generated?

Via market? Outside of market?

Rest of the world 2 A\ A /\ Q

Foreign
firms

{ Private J D

organizations

ﬂ

PUb|IC
agencues

Public Labs & W
Univs J = o

Socuety J

dNnydimna v. kamadni, Lecuure 1, Zui/

39




2" GLOBAL SUMMIT ____ 7.3 Of Government to

Toilet fn'stﬁ’ggéa People
sanitation for All =

Last Thoughts:

Innovation We need to think more "Indian".
" India

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).

A ’(‘l(‘l‘



