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Outline

 Innovation and Environment

 Systemic nature of eco- innovation and the 

importance of institutions

 Case study: eco- innovations in  Wales 

 some examples

 governance issues



Innovation and the Environment

 Shift from importance of environmental 

regulation 

 Thinking about innovation for 

sustainability

 Development has to be re-invented (e.g. 

removal of hydrocarbons from production 

and consumption)



• from Traditional Neo-Classical Economics (rationality, 

efficiency and optimisation) to systems and adaptation 

• systems and adaptability are currently adopted  and arise 

naturally in evolutionary approaches and evolutionary 

economic thinking

• systemic nature of innovation which involves a combination 

of technological, organisational and institutional novelties 

and the involvement of a multitude of actors at different scale

• social shaping of technology approach: institutions as 

social technologies

Theoretical Perspective



Technological transitions: 

‘a ‘multi-level frameworks’ that 

explains transitions by the 

interplay of processes at three 

different levels’

- landscape, regime and niche’

- transition management 

Innovation Systems: 

‘a set of organizations and 

institutions and the 

relationship among them’ 

- different levels of analysis:

national, regional, local, 

sectoral, technological

Governance

Knowledge ExploitationKnowledge Creation

Knowledge Diffusion

Systemic nature of Innovation

Economic Resilience: 

‘places and government are 

capable of riding

the global economic punches, 

working within environmental 

limits, dealing with external

changes, bouncing back quickly, 

and having high levels of social 

inclusion’



 from separate policy regimes, based on 

distinct analysis of problems, types of 

policy instruments, implementation issues 

and rationales for policy intervention

 to an ‘eco-innovation’ approach: 

‘energy policy, transport policy, housing, 

technology and innovation policy, 

environmental policy, climate change 

policy, science and transition policy’

Policy convergence:



Knowledge creation, diffusion and 

exploitation:

• which are the key sources of 

knowledge and the means of 

sharing knowledge between the 

actors

• which actors are the key 

founders and performers of 

R&D and Innovation

• in what ways do firms acquire 

new knowledge

• how does knowledge creation 

lead to diffusion and 

exploitation

Introducing the case study:

the governance system

• what  public/private 

partnerships are presents

• How do they contribute to 

innovation

• What funding and innovation 

arrangements exist within the 

public/private partnerships



Wales Low Carbon Environmental Goods 

and Services in Wales (BERR, 09)



Knowledge-based innovations at IBERS

The Beacon Initiative: 

Bio-refining Centre of Excellence

Grassohol, Biochar (A4B) and 

Fybryzmes: bio-fuel from rye-

grass

http://www.grc.cf.ac.uk/lrn/about/erdf.php
http://www.aberinstruments.com/


Green Cluster Entrepreneurship: N. Wales

GWINLLAN

PADRIG

LLANBADRIG

VINEYARD

Hemp: 8   

Farms

Car Door Panels

e.g. Mercedes

Future Farmers of Wales

140 Farms
Biofuels (e.g. BML), Functional Foods 

& Organics

Omega 3 Oils: Avocado, 

Camelina, Olive & Hemp     

Culinary Oils

HERBS FROM 

WALES



Willow for Wales: Helyg i Gymru

Pembrokeshire

BioEnergy Ltd
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http://www.egni.net/
http://www.powysenergy.org.uk/
http://www.adas.co.uk/
http://www.semundo.co.uk/
http://www.cardiff.ac.uk/index.html
http://www.agrobransle.se/
http://www.forestry.gov.uk/wales
http://www.logg.co.uk/
http://europa.eu.int/


Pembrokeshire Bioenergy Ltd

• Grant from Pembrokeshire Coast 

National Park Sustainable 

Development Fund (2005)

• Defra Grant to develop and market 

carbon-neutral crops

• Miscanthus and Short Rotation 

Willow Coppice trials
50 farmers growing energy crops to

supply miscanthus

Centre for Alternative Land Use 

(CALU)

Opening up new market opportunities

http://www.adas.co.uk/


Atlantic BioVenture Centre -

‘Mootral food additive for ruminants’

http://www.biotal.co.uk/index.php
http://news.dow.com/dow_news/corporate/2008/20081113a.htm
http://www.agritechpark.com/


20 people in Shotton, N. Wales

WERC 

‘Solar Steel’

Marsen Suppliers

PV Group

http://www.swansea.ac.uk/
http://www.southfleetmotorinn.com/blog/wp-content/uploads/2008/05/graduation1.jpg
http://www.epsrc.ac.uk/pages/default.aspx
http://www.glyndwr.ac.uk/en/
http://www.bath.ac.uk/
http://www.uk-cpi.com/index.html
http://www.keatingspecialist.co.uk/
http://www.google.co.uk/imgres?imgurl=http://i.telegraph.co.uk/telegraph/multimedia/archive/00429/travel-graphics-200_429798a.jpg&imgrefurl=http://www.telegraph.co.uk/travel/columnists/739218/Savvy-traveller-saving-your-pounds.html&usg=__r0hoMeO2SYOjkOI2xD4Op4m9aDg=&h=300&w=400&sz=79&hl=en&start=1&zoom=1&tbnid=YS0W5r_PJ6buoM:&tbnh=93&tbnw=124&prev=/images%3Fq%3Dpounds%26um%3D1%26hl%3Den%26sa%3DN%26tbs%3Disch:1&um=1&itbs=1


‘Urban Wind’
HQ, London

Manufacturing, Pembroke Dock

http://www.swansea.ac.uk/


Businesses and Innovation Partnering by 

Renewable Energy Firms  in Wales
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Source: CASS Renewable Energy firms Survey

Economic Geography of Collaborators of

Renewable Energy in Wales (n. of firms)
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Regional Attractiveness Characteristics

Source: CASS Renewable Energy Firms Survey
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Climate Change and Energy Policies 

• 1992 Earth Summit in Rio 

•1997 UK signed the Kyoto Protocol committed to reduce carbon dioxide emissions by 

12.5 by 2012

• 2002 World Summit on Sustainable Development in Johannesburg 

• 2003 The UK Energy White paper (revised in 2007)

• 2006 Energy Review

• 2007 Stern report gives added impetus to these issues: 60 % reduction in GHGs by 

2050

• 2007 Climate Change Bill              Climate Change Act 2008

• 2008 Climate Change Committee’s report: Building a low-carbon economy - the UK's 

contribution to tackling climate change

• 2009 The UK Low Carbon Transition Plan

• 2010 Energy Act 

• 2011  Energy Bill 



Support at industry level

Main policy instruments:

- Climate change levy (a tax on energy used by industry)

- Renewables Obligations (before April 2010):
- key policy in nurturing the emerging renewable energy sector

- successfully  stimulated interest in renewable energy projects

- providing revenues to energy generators in two ways from the electricity market and the 

separate trading of the certificates

- Feed-in Tariffs for Small Scale (up to 5MW) & 

Renewables Obligations

- Renewable Heat Incentive

- Renewable Transport Fuels Obligation 



The Policy Arena: Starting Point in Wales

- Different policies highlighted an overarching commitment to 

sustainable development:

- Contributing to reduction of CO2 Emissions 

- Developing a low carbon energy business and research sector based 

in Wales 

- One Wales 2007 ‘The long term vision of the government sees 

considerable scope for combining economic, skills and social benefits, 

with the environmental ones’

- Building from unique geo/environmental factors; strong 

private sector energy; forestry and energy crops

- University science base: Number of smaller research groups at Glamorgan 

(hydrogen, combustion, controls) Cardiff (power engineering, renewables), Swansea 

(materials, marine energy) IGER (bio-crops), Bangor (marine and PV; CALU- Alternative 

crops)



From ‘Silo’ Governance to Joined- up Governance

 Science Policy in Wales (2006): linking innovation to 

the environment

• Health

• Low Carbon Economy

• Sustained social and economic renewal

 Renewable Energy Route Map for Wales (2008)

 A Low Carbon Revolution Wales’ Energy Policy 

Statement (2010)



Innovation Support: Welsh Assembly 

Government

‘in practice the tools that you will use for that are the standard, support 
tools that you would use in any sector and you need to make sure your 
support mechanisms work as far as clean energy is concerned (…) 

‘what you need are people in the crowd who know the subject and 
a lot of the work that you do is giving advice, giving people access to 
the appropriate market data’

‘there are grants : they are provided through a single investment 
fund but also Finance Wales’.

‘linking the company into the appropriate technology bases and 
universities elsewhere 

‘and then on top of that where you see the opportunity you bring in 
major players from overseas via investmentô 

‘so we’re not talking about any new economic development or innovation tools 
but just orientating the ones we’ve got to the world of renewable’

Source: Extract from interview with Welsh Assembly Government Representative



WALES’  

ENERGY

RESOURCES

Energy developments – government policies perspective

Economic development/

innovation/manufacturing

policies

Energy policies

Public  understanding

Environment policies

Transport policies

Spatial planning policies

Device & project development/

developer growth

Site identification&

assessments

Physical infrastructure 

assessments

Local authority

policies

Ports

Grid 

connections

Licence/consent

processes

Test facilities

Business development/financial 

support (inc WAG/EU Conv. Funds)

Supply chain development 

/construction competences

Skills availability

R&D support

Education/skills

policies

Traffic 

assessments
Environmental 

impact 

assessments

Strategic environmental assessment

CLIMATE CHANGE 

MITIGATION

Common environmental database

International activities

Author: Ron Loveland, WAG 

Energy

security
Econ

Opps.

Utilities involvement



Key Issues 

 Governance system in Wales: 

• energy is not a devolved matter

• emergence of a new regional level governance for renewable 

energy

 Old infrastructure:

• technical and infrastructural problems in connecting renewables to 

electricity networks

 Energy and Planning: 

• the process of obtaining planning permission and delays in 

planning for new renewable projects;



Public Awareness and Public Procurement

‘Public procurement policy could well be used to raise awareness 

and lead by example but we don’t see much of it’

‘More resources should be dedicated to awareness training ‘

‘Lack of public awareness and disinformation are problems; facts 

are not always put on the table in a dispassionate way there is a 

need to raise the renewable energy profile  by examples such as 

dissemination of good examples’



Concluding Remarks:

 Rich innovation infrastructure that it is present within 

the renewable energy sector in Wales 

 Many innovative firms operate within regional 

networks, cooperating and interacting not only with 

other firms such as suppliers, clients and competitors, 

but also with research and technology resource 

organizations, innovation support agencies, and venture 

capital funds.

Firms interact well with local and regional government 

bodies; nevertheless they are critical of the support 

offered by the regional policy agenda. 

 Utilisation of EU Convergence Funds to support local 

economic development agencies is a feature of the firm-

university-governance network scene



Concluding Remarks (2):

 The system of governance is complex given the fact 

that energy is not devolved; nevertheless there is a 

need to ensure more consistency between local policy 

actions and those undertaken at regional and national 

level.

 Need for greater public awareness in order to clarify 

misinformation and to enhance demands for renewable 

energy supply and uptake

 Facilitate planning control, provide skills and create 

new demands for renewable energy



Thank you!
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