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5. Competition and collaboration in international energy innovation




l Historical improvements in energy technologies
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Reducing cost of innovating:
Increasing the supply of knowledge

Technology-Push Policies

* RD&D policy:
- Public RD&D
funding
- Public-Private

partnerships

for demonstration projects
- R&D tax credits
- International cooperation

* Education policy to improve
and expand the labor
force

—

These improvements (and others) are partly explained by tech push
and market pull government policies internationally

Increasing payoff to innovators:
Increasing the demand for innovation

Market-Pull Policies

* Price incentives
- Direct spending (feed-in-
tariffs, auctions),

procurement

Energy - Tax-related subsidies
Technology - Loan guarantees
Innovation

» Standard-based policies
- Performance standards
- Interconnection standards
- Portfolio standards, etc.
» Market-based policies
- Cap and trade
- Charge systems, etc.

—

—

Anadon and Holdren (2009), Brookings Press (adapted from Mowery and Rosenberg (1979)
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2. Technology push landscape




Public energy RD&D
(million 2019 euros and exchange rates)

Public energy RD&D investments are increasing in IEA
countries

Publicenergy RD&D in 30 IEA countries
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China‘s role has increased even just since 2014 and the
technology internationally has changed significantly

USD (2018) billion
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U.S. DOE Energy RD&D
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Anadon, Gallagher, Holdren (2017). Nature Energy; Gallagher & Anadon
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Some countries are ramping up more rapidly
In UK, more recent focus on efficiency and storage, very little fossil

UK Public Energy RD&D
(in million USD in 2018 prices)
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l US/UK institutional innovation in energy R&D since 2000

Country | Selection of new institutions funding | Use-inspired | Applied | Demons- Market
and enabling energy innovation basic R&D tration formation and

research deployment

= $: provision of funds

CN I i
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= circles: direct prlvate UK Energy Research Center Non-technology, social science research
sector involvement in (2004-)
deC|S|On_mak| ng Energy Technologies Institute —
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. . Env. Transf. Fund/International Climate
= house: creation of new Fund (2008/2011-) C_s& )
en tlty d urin 9 th e fU n d N 9 Technology Strategy Board/Innovate
LSl 2017: Faraday Institution
= person: provision of Catapults®
T (011
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. . United Energy Frontier Research Centers
business or technical States (2008
advice ARPA-E
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l China

= Between 2002 and 2017 China increased its public RD&D investments by a factor of 6 (to
around $5 bn USD), nuclear still very important

= Each five year plan associated with increases

= Since 2015 (start of the 13" FYP), the largest amount of funding is allocated to central R&D
institutions (e.g., national lab ‘equivalents’) vs. CAS, universities or enterprises

= |n 2016 there was a reorganization with the National Key R&D Program (merging 863, 973 and
Gongguan), with a large large focus on efficiency and storage

=» [National research institutions are also playing a growing role in Germany]

Ongoing work Xu & Anadon (2020) and Galeazzi and Anadon (2020)  [RER
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3. Market pull landscape
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Market pull policies essential bringing down costs - they will need to
be expanded/redesigned and complemented for NetZero
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The interaction between energy innovation policy and politics
Recent political science literature on cobenefits and interest groups

= Co-benefits shape public opinion = Energy innovation shapes interest
groups in climate and energy policy

Understanding if and how different policy New industries create new actors (‘winners’),
instruments can be used to lower trade-offs which for.m new interest groups that make
among the diverse set of societal goals or policy "sticky

to promote ‘additional benefits’ can change
public opinion

[Deng et al., (2018); Stokes and Warshaw, [Breetz, Mildenberger, & Stokes (2018);
(2017); Ansolabehere and Konisky, (2014) Stokes & Breetz (2018); Meckling et al.
Roberts and Zeckhauser (2011); Hulme (2017); Schmidt & Severin (2016); Schmidt &
(2009)] Huenteler (2016)]
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4. Selected global cleantech
manufacturing trends




Top 10 global onshore wind turbine makers, 2019
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China has captured a large part of manufacturing but with
different strategies and timeframes
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India also started policies promoting wind in the 1980s, and

started promoting solar more recently
Wind Solar

= Little wind turbine exports in spite of policies over = 2014-17 local content requirements: power cost up,
decades impact on innovation and competitiveness hard to
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Surana & Anadon (2015) Global Environmental Change Forthcoming.



Supply chains matter: emerging evidence that more complex wind

component suppliers are present in less countries
Complexity :<
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5. International collaboration and
competition




Policy makers in the international sphere are paying attention
to energy and energy innovation

Topic of Multilateral Environmental Agreements (% share)
Subjects of MEAs (% share)
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Domestic push & pull policies have been main drivers. What to do
cooperatively building on this and the apetite for bilateral action?

= The cooperation vs. competition dynamic is real
= Few examples of real RD&D collaboration (e.g. ITER)

» Roles of international cooperation include
— Setting goals, priorities and agendas (e.g., COPs, MI)
— Reducing transaction costs
— Reducing costs and/or risk

— Building capacity

— Reducing information asymmetries

— Internalizing (transnational) environmental externalities

— Reducing social distance (between local populations & transnational actors)

Anadon et al. (2014). Harvard Sustainability Science Program
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