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• “The US and the world need a revolution in energy

technology….A dramatic increase in the pace of

energy innovation is crucial…” (Anadon et al., 2011)

• “From a peripheral phenomenon, innovation now is

central to fundamental shifts in the power sector”

(Eurelectric, 2013)

• “Accelerating clean energy innovation… innovation is

a key area…” (European Commission, 2016)
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• R&D and innovation key issues to face the challenges
of the energy sector (environment, efficiency,
competitiveness)

• Knowledge about R&D and innovation of energy firms
is still insufficient (incentives, innovation objectives,
obstacles, effects public policies…)

• Lack of knowledge about R&D in energy in
manufacturing firms (non-energy firms)
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• Research (economic analysis) oriented to: effects of

liberalisation on R&D, debate about the low effort in

R&D of the energy sector.

• Chair of Energy Sustainability. Research on:

– Analysis of the determinants (R&D) and innovation

strategies of energy firms in the current competitive

situation.

– Analysis of R&D in energy in non-energy sectors
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• Overcoming lack of data availability (GEA, 2012):

– Exploit available databases (Technological Innovation

Panel, PITEC, Spanish version of CIS)

– Create new sets of data (merging different sources): R&D,

environment, taxes, emissions

– Specific treatment of data (Spanish Institute of Statistics)



6

Note: R&D expenditure in oil, energy and water ≈ 3% total R&D business expenditure
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R&D into production, distribution and rational use of energy (SEO 5, OECD).

Main sectors: Electrical equipment (23,5%), machinery and equipment (15,5%),

chemicals (10,5%), paper and printing (9,3%)

Source: R&D and own elaboration
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• Models and econometric techniques (causal effects)

• CDM model (three stages): R&D decision, investment

(amount) and innovation (product and process separately)
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RESULTS 

• R&D and innovation in energy: determinants and

barriers

• R&D and innovation strategies of energy firms

• Public policies
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RESULTS. Determinants and barriers

1. Recent recovery of R&D effort in energy in the world (not in
Spain)

2. Firms key agents: ≈ 9-10% R&D expenditure in energy / total R&D
business expenditure (Public administration: 2-3%).

3. Effort in R&D of energy firms: size affects the decision to do R&D,
age (young firms), public support.

4. Firms not restricted by financial barriers, overcome uncertainty
obstacles. Perception that “incumbents” limit R&D investment
(debate)
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RESULTS. R&D and innovation strategies 

1. Innovation objectives: R&D effort related with

environmental challenges and regulation requirements

2. Energy efficiency and process innovation: innovation
expenditure – no R&D- (acquisition of advanced machinery)

3. Positive relationship between technological and
organizational innovation

4. Complementarity between internal and external R&D

5. Important role of suppliers: amount of R&D expenditure
and cooperation with energy firms
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RESULTS. Public policies

1. Business investment is key but public support is very

important (spillovers). Public subsidies have a positive effect

on business R&D. Sustained effort is needed

2. Public support to environmental R&D requires more than

one instrument (double externality)

3. Public-private cooperation is necessary to face challenges.

Importance of cooperation between energy firms and

suppliers (networks)
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