Public- Private Partnerships

— Status and Prospects

S.R.RAO



Typical Developments biotechnology capacities in
developing countries
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STATUS

University- Industry linkages though growing, are still very
poor

The 11Ts have the highest linkages with industry, and the
Involvement drops dramatically in other universities. If the
[ITs have a score of 70 on the linkage with industry, that of
other institutes is 18

In the chemical sciences, only a fourth of the curriculums is
decided along with industry, through the figure goes up to
around 50 in other disciplines like biology and physics

There i1s very little institutionalized relationship between
Industry and universities, and even today, personal relations
are the most preferred medium of interaction



Linkages with Industries: 11Ts Vs other Institute
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Academic Involvement with Industries In

last 5 years

62

Life/Biological
Sciences

Physical Science Chemical Science Mathematical

@ Joint Collaborative Project with Industry
B Curriculum Design by Industry

ol
43

75

25

38

56

[ Teaching Process by Industry

O Academic Exchange with Industry

50 50

Science

15

50

Inter-disciplinary

NCIAR, 2004



Barriers in Linkages
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Information Technology Versus Biotechnology

Attributes Information Technology Biotechnology
Capital Investment Low High

Product Development Time Less than 1 year 3-10 years
Product Development cost Low High

Regulatory Control Few Many

Failure Risk Low High

Entry Barriers Low High

IPR costs & values Low High

Market size Medium to Large Small to Medium
VC’s understanding Good Poor

Market Size of Service >$100billion(software) <$10billion(CROSs)
Cross licensing High Medium to high
Public acceptance High Low

(sensitivities)




The Value Chain Of The Biotechnology
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Stages in Research Development and Commercialization of Transgenic Plants

Years Stages Regulatory committees
3-5 Trait Institute Biosafety Committees
Gene (IBSC)
Tissue culture
Transgenic
Molecular analysis
Seed set and lab testing
Green House testing
2-3 Limited field trials Review Committee for genetic
Toxicity, allergenicity and Manipulation (RCGM)
environmental impact Recombinant DNA advisory
committee (RDAC)
1-2 Large Scale field trials with All Genetic Engineering Approval
India Coordination (Indian Committee (GEAC)
Council Of Agricultural Research
and State Agricultural
Universities)
1-2 Breeders seeds- Foundation Seed notification committee
seeds- Certified seeds- varietal
release
<1 Cultivation by Farmers
1 Food procurement / processing Food labeling
>1 Consumer Consumer forum
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Global private equity investment (2001) includes venture capital+ buy out funds +
mezzanine funds

Rank Country Investment (US$B)
1. USA 59.7
2. United Kingdom 6.2
3. Germany 4.0
4. Canada 3.2
5. France 3.0
6. Japan 2.1
7. Italy 2.0
8. Sweden 1.8
9. Korea 1.8
10. Hong Kong 1.8
11. China 1.8
12. Netherlands 1.7
13. Israel 1.6
14. Australia 1.3
15. India 1.1
16. Singapore 1.1
17. Spain 1.1
18. Taiwan 0.8
19. Belgium 0.4
20. Denmark 0.3

Price waterhouse coopers 2003



Developed countries
Transnational knowledge transference enablers (MDBs, NGOs, MNCs, Regional Groups)

i ]
Trans-national ways means for knowledge transference:

Skills, technology, partnerships

A
Feedback

4
Developing countries

Institutional Learning (Top-Down)
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COMPETITIVENESS

Role of Government

-Establish an stable and predictable
political and macroeconomic environment
-Issue transparent policies and enforce
legal & property rights

-Facilitate cluster development

-Create a business environment with low
transaction costs

-Support incentive creativity & innovation

-Build strategic alliances with the private
sector, unions, trade associations,
universities and research institutions

PUBLIC SECTOR

UNIVERSITIES & RESEARCH
INSTITUTIONS

align curricula to business’ needs
Crafts public and private partnerships to
develop new capabilities and skills

CREATIVITY—» INNOVATION—» PRODUCTIVITY

Role of Enterprises
-Mount competitive strategies
-Develop network and clusters for achieving
efficiency
-Increase technological effort (R&D)
-Build new capabilities and skills
-Develop modern infrastructure
-Build strategic alliances with public sector,
unions, universities and research institutions
Role of suppliers of physical & service
inputs and infrastructure
-Meet international standards of costs,
quality and delivery

PRIVATE SECTOR

Non-Governmental
Organizations

-Serve as enablers, catalysts and accelerators of
public and private partnership

Institutions for collaboration

e e e

Inter-organizational learning

Entrepreneurial Learning (Bottom-Up)




Policies and incentives for private agricultural research, Asia

Private research determinants

Policies affecting determinants

General state of the economy

Size of input markets

Appropriability

Technological opportunity

and cost of research inputs

Pray 2003

Macroeconomic stability

Public infrastructure

General education and training

Development of capital and insurance markets

Market share of state-owned enterprises

Trade restrictions of foreign participation in input markets
Trade restrictions on inputs

Price interventions in input or product markets

Intellectual property laws (patents, plant breeders’ rights,
trademarks, trade secret protection) and enforcement

Technology-licensing requirements and regulations affecting
technology imports

Competitiveness and antitrust policies
Public investment in agricultural research and education

Trade restrictions on inputs and restrictions on foreign direct
investment

Registration and testing requirements on new seed and
agricultural chemicals

Biosafety requirements for biotechnology field trials

Public subsidies for private research, including tad holidays, tax
credits, research grants, and technology parks




Policy changes favoring _
private investments and Academia
PPP frame work
Academia
Industry
Industry Industry
Public
LTJdblﬁgry Public Public research
research sector research sector research sector sector
1960s 1970s 1980s 1990s 2000s

Development of Korean national innovation system



Faculty benefits experienced by
Industry sponsored R&D

Faculty benefits Rating
Acquired funds for research assistant and lab equipment 3.87
Gained insights into one’s own academic research 3.82
Supplemented funds for one’s own academic research 3:55
Field-tested one’s own theory and research 3.50
Acquired practical knowledge useful for teaching 3.04
Created student internships and job placement opportunities 2.97
Led to patentable inventions 2.55
Created business opportunities 214

1=Low 5=highest 422 faculty of 40 universities
Lee(2000)



Industry benefits experienced from
collaborating with University

Industry benefits Rating
Gaining access to new research 4.01
Developing new products/process Bl
Maintaining relationship with the university 3.61
Developing new patents 3.37
Solving technical problems ot e
Improving product quality 2. 36
Reorienting R&D agenda 2.34
Recruiting students 5

1=Low 5=highest 140 start up+large firms
Lee(2000)



Best Practices go-to-development decision criteria

1. Strategic:

Degree to which project aligns with BU’s

strategy

Strategic importance 4. Synergies (Leverages Core Competencies):
2. PrOdUCt Advantage: Marketing Synergies

Unique benefits
Meets customer needs better
Value for money

Technological synergies

Manufacturing/ operations synergies

3. Market Attractiveness 5. Technical Feasibility:
Market size Technical gap
Market growth Complexity

Competitive situation
Technical uncertainty

6. Risk Vs. Return:
Expected profitability (magnitude; e.g. NPV)
Return (E.G. IRR)
Payback period

Certainty of return/ profit estimates



Types of collaborations

Shared

-H_ parallel

No real

Goldenrice
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Agricultural biotechnology

T Purchase of technology ( seed variety/planting
material)

f Licensing with royalty payments of product/
process(diagnostic kits, mapping techniques)

1 Trade secrets ( inbred, parental lines)

f Joint ventures, Collaborative research, Bio-
processing agreements

T Material transfer agreements







Public-Private
partnerships
for

public goods



NETWORKS AND PARTNERSHIPS

Options
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