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SUMMARY

This inquiry sought to establish the role of research, development and demonstration
(RD&D) in moving the UK towards a non-carbon fuel future. We assessed the
expenditure by public funding bodies (the Research Councils, Government Departments
and the Carbon Trust) and found that the sumsinvested in public RD&D lack focusand
arewholly insufficient in helping the UK meet its renewabl es targets, in absolute terms
and in comparison with the UK’ s competitors. There is a superabundance of funding
bodies, resulting in fragmentation of effort and confusion in academia and industry.
Where UK technologies are devel oped, we found the private sector unwilling to develop
these technologies while the Government is failing to step in to take them forward or
provide the necessary incentives to encourage private companies.

We conclude that the Government’ s structuresfor energy are inadequate and that a new
Renewable Energy Authority with strong ministerial direction is needed to provide the
drive to make the Government’ s energy targets achievable; currently they are not. The
Authority would be charged with identifying Britain's strengths—its natural resources
and skills—and capitalising on them in partnership with academia and business. We
believe that the focus should be on offshore technol ogies—wind, wave and tidal—and
nuclear fission and fusion.

Not onlyisthetechnol ogy push feeblebut themarket pull isinadequate. The Renewables
Obligation createsincentives only for technol ogies closeto market, the Climate Change
Levy isablunt instrument and the Government’ s confidence in the European emissions
trading scheme is misplaced. While we were pleased to see the Energy White Paper
announce that new housing regulations would be forthcoming, powerful incentives to
bring forward new energy technol ogiesarelacking. Weproposearadical taxation system
which distinguishesbetweenfossil fuel sourcesand carbon-freeor carbon neutral sources
at different stages of development. We believe that nuclear fission should enjoy thefull
status of a carbon-free technology. Renewable sources of power are not coming on
stream fast enough and nuclear power must fill the gap. The Government’s decision to
delay a decision on nuclear leaves the UK with an energy shortfall which will only be
made up with fossil fuels.




FOURTH REPORT

The Science and Technology Committee has agreed to the following Report:

TOWARDSA NON-CARBON FUEL ECONOMY: RESEARCH,
DEVELOPMENT AND DEMONSTRATION

INTRODUCTION

1. We decided to conduct an inquiry to establish what the UK isinvesting in research,
development and demonstration (RD&D) in the fields of low and non-carbon forms of
energy and how it is directed. The inquiry was announced on 16 May 2002 with the
following terms of reference:

» Toevaluatethelevel of expenditureon RD& D on non-carbon energy technologies,
by the UK Government, the Research Councils, the Carbon Trust and industry, and
whereit is being directed;

» Toidentify whichtechnologiesare, or should be, receiving support, and how much
investment is directed at research, development and demonstration respectively;

» To assessthe skills base and the state of RD&D for different technologies,

* Toestablish how government policy on energy RD& D isformul ated, implemented
and eval uated, and the nature of coordination between department, external agencies
and industry;

* To establish the level of and rationale for international collaboration in energy
RD& D and how priorities are determined;

» Toexaminethe effect on energy RD&D of privatisation, liberalisation, regulation
and changes in ownership in the sector; and

» To make comparisons with overseas competitors.

2. The purpose of inquiry is to highlight RD&D issues during the preparation of the
Energy White Paper and to influence its implementation following its publication on 24
February 2003. Our predecessor Committee conducted ashort inquiry at the end of thelast
Parliament on Wave and Tidal Energy.! We take forward some of the issues raised in that
inquiry. Some aspects of energy policy are devolved and the energy markets in Scotland
and Northern Ireland are distinct from that in England and Wales, although the DTI’s
support for research and innovationisnationwide. Our recommendationsapply principally
to the UK Government.

3. Theimportance of climate change and the economic importance of the energy markets
hasrightly beenreflected by considerabl e Parliamentary activity. Aswell asour predecessor
Committee’ sWave and Tidal Energy inquiry, notable reports have been published by the
Trade and Industry Committee on security of supply and the Environmental Audit
Committee on renewable energy.? The Government’s Foresight programme has made a
valuable contribution in recent years through its Energy and Natural Environment Panel.
Our aimis not to duplicate the work undertaken by these committees but to emphasise the
importance of innovationin meeting our future energy needsandtoidentify how the process
can be strengthened.

! Seventh Report of the Science and Technology Committee, session 2000-2001, Wave and Tidal Energy, HC 291
2 Fifth Report of the Environmental Audit Committee, A Sustainable Energy Strategy? Renewablesand the PIU Report,
session 200102, HC 582-1; Second Report of the Trade and Industry Committee, Security of Energy Supply, session
2001-02, HC 364
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4. We have used the term non-carbon fuel in the title of this report. This is to be
interpreted broadly to includelow-carbon and carbon-reducing technol ogies, reflecting the
short-termimperativeto reduce carbon emissions. Thusthetechnol ogiesconsideredinclude:

clean(er) fossil fuel power generation;

renewable and carbon-neutral sources of power generation;

nuclear power (fission and fusion);

carbon sequestration;

energy efficiency; and

cross-cutting technologies, including those concerned with electricity supply and
transmission, and enabling technologies such as fuel cells and hydrogen.

5. Our inquiry has not considered transport fuels in any detail. Although they are
responsible for 40% of carbon dioxide (CO,) emissions by the UK, we have found it
necessary to restrict the scope of an inquiry into a very broad subject. We note that even
if electricity generation emitted no CO,, the UK would not achieve the desired 60%
reductionin CO, level sby 2050 recommended by the Royal Commission on Environmental
Pollution (RCEP) in its 2000 report Energy—the Changing Climate without measures in
thetransport field.®> Our discussions on fuel cells and the hydrogen economy are of course
relevant to transport, and electrical power generated from renewabl e sources can be used
for transport uses.

6. The use of the term “research, development and demonstration” recognises that
attention should be given to all stages of the innovation process. We accept that thisisnot
asimplelinear processwith discrete stagesbut breaking it down isnecessary to identify the
problems and obstacles in the innovation process. We will aso consider barriers to
commercialisation and features of the industry and the market that clearly act asbarriersor
disincentives to scientific and technological innovation.

7. We started our inquiry with aprivate seminar on 10 July 2002 and heard presentations
from Professor John Chesshire; Dr Tarig Ali, Imperia College; Professor Dennis Anderson,
Imperia College; Dr John Hassard, Imperial College; Mr Nick Otter, Alstom Power; and
Professor Dave Elliott, the Open University.

8. Wehavereceived 55 written submissions. Weheld six oral evidence sessionsbetween
October 2002 and March 2003 from 14 sets of witnesses, representing the Research
Councils, academic energy researchers, energy SMEs, the nuclear industry, NGOs,
el ectricity transmission and distribution compani es, building researchersand companies, ol
and gas companies, and the Government. We made two visits relating to the inquiry: to
Japan on 14-21 September 2002 and to the UK Atomic Energy Authority’ sfusionresearch
facilities at Culham, Oxfordshire on 11 November 2002.

9. Wearegrateful to all thosewho have assisted with theinquiry, and in particular to our
Speciaist Advisers: Professor Dennis Anderson of Imperia College, London; Mr Nick Otter
of Alstom Power, and Professor Michael Elves, former Director of the Office of Scientific
and Educational Affairs, Glaxo Wellcome plc.

3 Royal Commission on Environmental Pollution, Energy—The Changing Climate, June 2000, Cm 4794; Performance
and Innovation Unit, The Energy Review, February 2002, p 8



BACKGROUND

10. The scientific case for global warming has been made, principaly by the
Intergovernmental Panel on Climate Change. In response to these concerns, the United
Nations Framework Convention on Climate Change was agreed at the Earth Summitin Rio
de Janeiro in 1992 and adopted in 1994. Under the Convention, all developed countries
agreed to aim to return their greenhouse gas emissionsto 1990 levels by 2000. The Kyoto
Protocol, agreed in December 1997, recognised that the Convention commitments could
only be afirst step in the international response to climate change. Developed countries
agreed totargetsthat will reducetheir overall emissionsof abasket of six greenhouse gases
(including CO,) by 5.2% below 1990 level sover the period 2008-12. Thesetargetswill be
legally binding, and differentiated between Partiesto the Convention. The European Union
Member States agreed to a reduction of 8%, which will be distributed between Member
Statesto reflect their national circumstances. The UK’ starget will be a12.5% reduction.
Thisforms part of the DTI’s PSA target 4, which directs the Department to “improve the
environment and the sustainable use of natural resources, including through the use of
energy saving technologies, to help to reduce greenhouse gas emissions by 12.5% from
1990 levels and moving towards a 20% reduction in carbon dioxide emissions by 2010".

11. The RCEP has argued that to make a significant impression on climate change “the
Government should now adopt a strategy which puts the UK on a path to reducing carbon
dioxide emissions by some 60% from current levels by about 2050".* This figure was
accepted by the Prime Minister in his appearance before the Liaison Committeein January
2003.° The Energy White Paper, Our energy future—creating alow carbon future, affirms
the Government’s intention of meeting this target.® The RCEP concluded that such a
reduction was possible using current technologies. Subsequently its members have
acknowledged that they understated their case and that technological developmentswould
improve the chances of reaching that target.

12. Theeffectsof theKyoto Protocol and increasesin atmospheric CO, have been studied
by the UK Climate Impacts Programme, which is funded by the Department for
Environment Food and Rural Affairs (DEFRA). The programme has produced climate
change scenarios, which suggest that to stabilise CO, level sthe UK woul d need to decrease
emissions to 60—70% of their 1990 levels and that this would still result in a 2—3 degree
increasein global temperature.” Inthisinquiry we have sought to establish how to enhance
therolethat scientific and technol ogical innovation hasin achieving decreasingtheemissions
through energy production and use, and the extent to which the policies pursued by the
Government and the private sector on RD& D arefacilitating thetransition to alow carbon
economy. In response to the RCEP report, the Government asked the Performance and
Innovation Unit (PIU, now re-named the Strategy Unit) to conduct an energy review, which
waspublishedin February 2002. The Government responded with aconsultation document
publishedin May 2002. A White Paper originally scheduled for theend of 2002 wasfinally
published on 24 February 2003.

The UK’senergy mix and renewables
13. During the 1990s the UK replaced coal with gas asits principal source of electricity

generation. Sincegasgeneration resultsinless CO, for agiven power output, the UK isin
amuch stronger position than many other nations to achieve its Kyoto targets. It should

4

5 Royal Commission on Environmental Pollution, Energy—The Changing Climate, June 2000, Cm 4794, para 10.10

Liaison Committee, Oral evidence from the Prime Minister, 21 January 2003, Q 42

Department of Trade and Industry, Our energy future—creating a low carbon future, Cm 5761, February 2003, para
1.10

"HulmeM et d (2002) Climate Change Scenarios for the United Kingdom: The UKCIPO02 Scientific Report, Tyndall
Centre for Climate Change Research, University of East Anglia, chapter 8
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be noted that the UK’s CO, emissions have been declining steadily over the past 30 years
and thus any future reductions will be harder to achieve.

14. Reflecting an awareness that the source of eectricity generation must change, the
Government set a target of 10% of electricity generation by renewable technologies by
2010. Renewables are defined by the Department of Trade and Industry (DTI) as* those
continuously available sources which do not rely on exhaustiblefossil fuels’. 1n 2000 they
were responsible for 2.8% of electricity generation, comprising 1.4% hydroelectric, 0.2%
onshore wind and 1.2% from other sources such as landfill gas, municipal waste
combustion, sewage sudge digestion and energy crops?® The scope for increased
hydroelectric generation is considered minimal due to limitations in suitable sites and
environmental concerns.® Nuclear power generation was responsible for around 23% of
electricity generationin 2001 but thiswill declineto 17-18% by 2010 and to 7-8% by 2020
unless new nuclear power stationsare constructed.™® The PIU report recommended that the
Government’ s 10% renewabl estarget for 2010 should be supplemented by a20% target for
2020. Inthe White Paper, this has been become an “aspiration”.** The Minister for Energy
and Construction, Brian Wilson, told usthat the 2020 aspiration would be easier to achieve
than the 2010 target.*?

15. We agreewith thevalue of atarget for renewable electricity generation but we
must not lose sight of the principal objective, which isto introduce non-polluting,
sustainable forms of energy on alarge scale. It isimportant that Government thinking
and policies are not hampered by arguments over what does or does not constitute
renewable energy or loses sight of other means by which carbon emissions may bereduced.

16. The energy industry was privatised in the late 1980s and early 1990s. This, and the
liberalisation of the energy market, had a profound effect on the energy mix. Gasreplaced
coal as the primary source of energy and this contributed to the lack of nuclear build.

The Energy Research Review Group

17. To inform the PIU’s energy policy review, the Secretary of State for Trade and
Industry commissioned the Chief Scientific Adviser, Sir David King, to conduct areview
of Government support for RD& D activities. The Energy Research Review Group (ERRG)
considered whether theoverall level of expenditureon RD& D wassufficient, whether it was
being targeted at the right areas and who should in future maintain an overview of
expenditure.®® The ERRG report was published in February 2002 as an annex of the PIU
review. It recommended that research should focus on the following technologies:

CO, sequestration;

energy efficiency;

hydrogen production and storage;
nuclear power (nuclear waste);
solar PV; and

wave and tidal power.

18. The ERRG picked up the suggestion made by the Energy Foresight panel inits Power
without Pollution report published in March 2002, that there should be a national energy

8 www.dti .gov.uk/energy

www.dti.gov.uk/renewable
Yo7 , 2002 Digest of UK Energy Statistics, Table 5.6; Second Report of the Trade and Industry Committee, Session
2001-02, Security of Energy Supply, HC364, para 20
E DTI, Our energy future—creating a low carbon future, Cm 5761, February 2003, para4.11
Q592
13 officeof Scienceand Technol ogy, Report of the Chief Scientific Adviser’ sEner gy Resear ch Review Group, February
2002
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research centre, based on aspokeand hub model. Thishas subsequently been incorporated
into asuccessful bidto the 2002 Spending Review by the Research Councils, whichwewill
consider further in paragraphs 33-37 below.*

19. The Energy White Paper accepts the recommendations of Sir David King's ERRG
report, intermsof the priority research areas and the need to invest morein publicRD&D. ™
No additional RD& D funding was made avail able beyond that announced in the Spending
Review.

PUBLIC FUNDING OF ENERGY RD&D
20. Publicfunding for energy RD& D comesdirectly from Government Departments, from

the Research Councilsand from Government-funded bodies such asthe Carbon Trust. This
issummarised in Table 1.

14 £y 136-138
5 DTI, Our energy future—creating a low carbon future, Cm 5761, February 2003, para4.15
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Table 1: UK Government funding of energy RD& D (Emillion)

Historical expenditure Forecast expenditure
1999- | 2000 | 2001- | 2002— | 2003— | 2004— | 2005—
2000 |01 02 03 04 05 06
DTI
Biomass 2.2 12 2.8 4 4.2 3 0.3
Waste 0.02 0.6 0.04 0 0 0
Embedded Generation 2 0.8 102 | 3
Fuel Cells 15 14 2.2 2 1 04 0.02
Solar 1.73 14 2.7 5 4.2 14 0.5
Wind 12 11 2.2 2 0.9 0.3 0.01
Hydro 0.3 0.2 01 0 1
Wave 0.01 04 0.3 16 2 0.55 0
Tidal 0 12 04 0.53 4
Technology Transfer 0.9 3.6 34 0.3 0 0 0
and Export Promotion
Nuclear fusion 144 14.3 14.3 14.3 14.3 14.2 143
Resear ch Councils®® 1.2 8.2 10.8 11.0 7 12.6 134
DEFRA
Bio Energy 0.5 1 2
Community Energy 20 30
Carbon Trust R&D 4.2 8 5.6
aspect of the LCIP
Energy Saving Trust 0.24 0.45 0.07 0.02 0.02
Energy Efficiency and
FP Research

16 The forecasting figures only include funding for the Research Councils Sustainable Energy Programmes and
EPSRC’sSUPERGEN initiative (assuming £5millionayear). A breakdown of allocated Research Council expenditure

can be found on Ev 7677
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Public funding bodies
Research Councils

21. The seven Research Councilsare NDPBs under the auspices of the Office of Science
and Technology (OST), withinthe DTI. Thesefund research and researchersin universities
and within their own research institutes. Five of the Research Councils have interestsin
energy research: the Biotechnology and Biological Sciences Research Council (BBSRC),
the Council for the Central Laboratory of the Research Councils (CCLRC), the Economic
and Socia Research Council (ESRC), the Engineering and Physical Sciences Research
Council (EPSRC) and the Natural Environment Research Council (NERC). Between them,
in 2002-03, they will spend an estimated £11 million on low and non-carbon energy
technology.'’

Engineering and Physical Sciences Research Council

22. Thelargest contribution comes from EPSRC, which expects to spend £9 million on
low carbon energy technol ogiesin theyear 2002—03. The Council’ stotal budget for 2002-—
03is£460 million; generally energy research representsaround 2% of itsexpenditure. The
expenditure on non-carbon energy related research hasincreased in recent years (see Table
2), reflecting the budgetary increases to the EPSRC, and indeed all the Research Councils.
TheEPSRC also quotesitsexpenditureonenergy intermsof its* portfolio”, which Dr Peter
Hedges, Manager of the EPSRC’ s Energy and Environment programme, told us meant the
“current value of grantsat that particular time. Itisconfusing becausewewill quotefigures
in different ways’.*® Dr Hedges is absolutely right, it is confusing and there seems little
obvious purpose of talking about “ portfolios’, unless from a desire to make small figures
look bigger. The EPSRC has a large area of scienceto fund but it is hard to accept
that energy research, given its economic and environmental importanceto the UK,
should receive such a small dlice of the cake.

ey 74, 7677
Bo24
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Table 2: EPSRC grant expenditure on non-carbon energy related research (£k)*™

Technology area | 1998-99 | 1999-00 | 2000-01 [ 2001-02 | 2002-03 | 2002-03
per cent
Biofuel 0 0 22 52 142 1.5%
Biomass 359 357 289 477 515 5.5%
Combined heat 36 63 77 267 372 4.0%
and power
CO, sequestration 0 0 23 42 67 0.7%
Fuel cells 1,016 703 899 1,145 1,487 15.9%
Geothermal 0 0 0 7 4 0.1
Hydrogen 136 59 83 319 536 5.7%
Photovoltaic 3,002 2,760 2,992 3,536 2,685| 28.7%
Nuclear 81 62 128 325 293 3.1%
Wave and tidal 0 0 185 491 452 4.8%
Wind 216 167 261 330 481 5.1%
Waste 10 40 40 96 125 1.3%
Conventiona 1,317 1,260 1,428 2,058 2,211 23.6%
Total 6,173 5471 6,427 9,145 9,370 100%

23. The EPSRC’ senergy research funding comes predominantly through managed mode
(see paragraph 25). This enables it to direct its funding to priority areas rather than to
respond to the interests of researchers. Looking at Table 2, it isnot clear how it arrived at
its priorities. There is a bias towards photovoltaics, fuel cells and “conventional
technologies” (whichweunderstand rel atesto research into improvementsin conventional
generation, such as clean coal, and electricity transmission®®). We appreciate that the
EPSRC must be sensitive to the needs of its user industries but spending such a high
proportion of its research funding on “conventional technologies’ where there is an
established industry seems curious, especially when nuclear fission research funding is
negligible and none of thisistargeted at new reactor technologies. The EPSRC decidesits
research prioritieswith inputs from a Technical Opportunities Panel, comprised largely of
academic researchers, and a User Panel with industrial representatives. There isadanger
with the latter that it steers the EPSRC’ sresearch prioritiestowards areaswith which it is
familiar. Half the member ship of the EPSRC’ s council isfrom industry and we fear
that thismay lead to conservatism. Weregret that technologieswith the potential of
wave and tidal or hydrogen aregiven so littlefunding. The EPSRC should be given
a stronger lead by Government to ensure that investment is consistent with wider
energy policy.

19 predicted spend for 2002-03.
2 0gq9-11
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24. EPSRC said that thefigures provided for the inquiry were based on projects directly
related to energy. Dr Peter Hedges told us that if they included blue skies research that
might have applicationsto energy the figure would be several times higher (see Table 3).%

Table 3: Estimate of blue skies resear ch with possible energy applications and the
resulting expenditure in 2002-03

Basis of estimate Grant expenditurein 2002-03

Directly relevant research topics £12.4 million

Directly and indirectly relevant research | £68.2 million
topics

25. The EPSRC, in common with other Research Councils, allocatesiits research funds
in either managed or response mode. In the former, the Council invites applicationsin a
specified field of study, while in the latter researchers will submit grant proposals for
research they wish to pursue and it is funded on merit. Theratio of managed to response
mode funding for the EPSRC isaround 1:2, but in energy itis2:1.% We are awarethat the
EPSRC, incommon with other Research Councils, hasbeen receiving anincreasing number
of applicationsand that thisishaving an effect on the successrate of applications. Wewere
told that until recently the successratefor grant applicationsfor the EPSRC asawholewas
around 34%.% Professor John O’ Reilly, Chief Executive of the EPSRC, told usthat “My
own view isthat if the success rate of highly regarded proposalsis between one in two to
one in three then the system itself is aworkable and sustainable one. When success rates
get to be very low then | think it isnot”. EPSRC has presented data to us, showing that
energy projects perform quite well, with a 56% success rate in response mode and 45%in
managed mode.** Professor Dennis Anderson from Imperial College is concerned that
because of thelow successrate for Research Council grant applications® many researchers
do not submit applicationsgiven such ahigh probability of rejection and thetimeand effort
entailed, and many projects that are financed are under funded”.%

26. We have aso heard concerns that EPSRC’ s funding is too risk-averse, concerned
more with the researcher’ strack record than the quality of the proposal. Professor Michael
Graham of Imperial Collegetold usthat “ EPSRC alwaysasksnow for adventureinresearch
andtickingthoseboxesisrequested if you arerefereeing these applications, but itisjust one
of the items being assessed and probably the most important are the track record and the
scientific quality of what isbeing looked at” . Webelievethat good research needsto take
chancesand pursuenovel linesof enquiry. Weappreciatethat strikingtheright balance
between funding applied and blue-skies resear ch is difficult but we urge EPSRC to
ensurethat researcherswith innovative, if risky, projects get the funding they need.

27. The EPSRC has recently established a major research programme on Sustainable
Power Generation and Supply (SUPERGEN). Thisprogrammewill invest £25 million over
fiveyearsto establish research into the sustainability of the power supply industry. EPSRC
isexpanding itsSUPERGEN programmeintothe social, environmental and life sciencesto
address these challenges with input from BBSRC, ESRC and NERC. EPSRC is aso
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planning to work in partnership with the Carbon Trust on a major joint RD&D venture
called the Low Carbon Innovation Programme.?

28. The DTI's budget for nuclear fusion research has recently been transferred to the
EPSRC, followingaDTI review. Thishassomeadvantages, notably that theEPSRCiswell
placed to build links between the fusion research conducted at the UK Atomic Energy
Authority’s(UKAEA's) facilitiesat Culham in Oxfordshire and universities. Wedo have
concerns, however, that the EPSRC has little experience of funding alarge project of this
type. Indeed, we understand that there was a suggestion that UK AEA would haveto apply
for funding through the usual peer-review process. This would have been completely
inappropriate. A project of thisnature could not have continued with thelikely fluctuations
in funding that would have inevitably resulted. We were reassured to hear Professor
O'Rellly say that “ The fusion activity at Culhamiscertainly ... rated very highly amongst
fusion research in the world. | think we do have something that we should be willing to
make a commitment to”.? We consider the future of fusion in greater detail later in
paragraphs 181-191. We agree with the Government that there are meritsin placing
fusion resear ch under the auspices of the EPSRC but we havereservations about its
commitment tothetechnology. TomaintaintheUK’spositioninthisfield, webelieve
it should remain a special case for funding with a ring-fenced budget. We will be
watching the operation of the new funding arrangement for nuclear fusion research
at Culham with great interest.

Other Research Councils

29. The energy-related expenditure of the other Research Councilsisrelatively modest;
neverthelessmany of them havean activeinterest inthefield and wewel cometheir positive
input to thisinquiry. We are not qualified to comment on the merits of individual funding
decisions; that isrightly left to those with a specialist knowledge. What isimportant isthat
they work together on areas of mutual interest. Energy research is multi-faceted and the
research funded by the Research Councils needs to be well coordinated. It ispleasing to
seethat the Research Councils ar e beginning to improve the way they are working
together and in particular that they put in a successful joint bid to the Spending
Review on sustainable energy.

30. Weare particularly pleased to seethe ESRC playing an activerolein energy research.
Issues of acceptability and adoption of new technologies are causes for concern: it isvital
that social research is undertaken in tandem with the technological development. On 22
January 2003 weinvited Professor lan Diamond, the new Chief Executive of the ESRC, to
take part in an introductory hearing before the Committee. We were pleased to hear of his
track record in conducting multidisciplinary research and hope that this experience can be
applied to the Research Councils' programme on sustainable energy.?

The Tyndall Centre

31. The Tyndall Centreisanational centrefor research on climate change, launched in
November 2000. Its headquarters are in the School of Environmental Sciences at the
University of East Angliabut eight other UK research institutions are partners. The core
funding of the Tyndall Centre (E10 million over 5 years) iscomposed of contributionsof £5
million from NERC, £1.25 million from ESRC and £3.75 million from EPSRC. The DTI
providesadditional support tofund aBusinessLiaison Officer.* The Centreexpectsto have

2By 70-71

28 Q53

2 Evidence presented by Professor lan Diamond, Chief Executive, Economic and Social Research Council, on 22
January 2003, HC 277-i
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spent £2 million on research of direct relevance to low or zero-carbon energy research
between 2000 and 2003.3* Examples of projects funded by the Tyndall Centre are shown
in Table 4.

Table 4: Examples of Tyndall Centre funded projects on zero and low-carbon
ener gy technologies

Description Expenditure
2002—2003

(£k)

Technology and the economy—energy system in an integrated 107

assessment of climate change

Technology policy and technical change, a dynamic global and UK 326

approach

The transition to a decarbonised UK: research with a direct relevance 100

to low or zero-carbon energy research

Behavioural response and lifestyle change in moving to low carbon 97

transport futures

Carbon sequestration: a pilot stage multi-criteria evaluation of 30

biological and physiochemical approaches

The hydrogen energy economy: its long-term role in greenhouse gas 156

reduction

Integrating renewables and CHP into the UK electricity system 157

Micro-grids—distributed on-site generation 104

Fuel cells: Providing heat and power in the urban environment 100

Research on energy efficient and low-emission housing 240

32. The Centreisclearly conducting useful multidisciplinary work on climate changeand
energy, and isreaching out to the UK research community, as was planned, strengthening
the UK’s reputation in this field. We are concerned that the research is not adequately
driven by the Research Council’ s energy research programme. We were pleased to see,
however, that the Tyndall Centre was identified as a playing an important role in the
formation of therecently announced National Energy Research Network and indeed serves
asamodel for the Network’ s structure and management. The Tyndall Centre’ sfunding has
been confirmed until 2005 but a decision about future funding is not planned until the end
of 200432 We urge the Research Councils to make an early decision on the
continuation of funding of the Tyndall Centre to avoid any interruptions in the
Centre sresearch programme, and to increase itsresour ces.

31
Ev75
32 Ey 164; DTI, Science Budget 2003-04 to 2005-06, December 2002, pp 25-26
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Srending Review 2002 and the UK Energy Research Centre

33. Of the six grant-awarding Research Councils, three—EPSRC, ESRC and NERC—
made a successful joint bid to the 2002 Spending Review for a Cross-cutting programme
on sustainable energy. The programme aims to:

» createaninternational leadinbasic and strategic research on sustainable energy and
its impacts,

» support thedevel opment of economically viableand publicly acceptablerenewable
energy sources and technologies to enable the UK to achieve 10% of electricity
generation from renewabl e sources by 2010;

* identify and support the development of new products and processes; and to

» enhanceour understanding of theimplicationsof theliberalisation and globalisation
of energy markets, technological developments, new energy sourcesand policy and
regul atory frameworks.

34. Anextra£26 millionwill be madeavailable over two years (200405 and 2005-06).%
This sum istiny given the scale of the problem, but we accept the argument that research
capacity cannot be built overnight and look forward to further increases in funding for
sustainable energy research in the 2004 Spending Review. In 1998 our public expenditure
per capitaon energy RD& D had fallen to one tenth of the OECD average, and one eighth
of that of the USA.>* The challenge of creating alow carbon energy future has been with
usfor nearly 50 years, going back to the 1950s; the emergence of the climate change issue
has only added to theimportance of this; it remainsthe biggest technological challengethe
energy industry has ever faced, and will not be solved without asignificant RD&D effort.
We welcome the cross-Council programme on sustainable energy. The Research
Councils expenditure on energy research has been pitiful and thisinvestment isa
step in theright direction. But it only remainsastep, which we hopewill befollowed
up vigoroudly in thefuture. 1f UK technologiesareto succeed the scale of investment
must increaserapidly.

35. A key part of the Councils Spending Review proposa was for a dedicated UK
Energy Research Centre (UKERC) and a National Energy Research Network (NERN).*
We understand that thiswill begin work in April 2004. UKERC' s principal functionswill
be to:

» promote interdisciplinary, integrated whole systems approaches to UK energy
research;

» providegreater coherence, coordination and connectivity for all government-funded
energy research activities primarily via establishment and operation of a NERN;

» provide afocal point for data and information on UK energy research funding;

» provideacapability for effective knowledge transfer of research outcomesto both
business and policy makers; and to

* provide views and advice on future research needs.

The Research Councilsare consulting on amore detail ed specification. Itisnot clear to us
what research budget it will have of its own, although we understand the cost of setting up
the Centre will be in the region on £8-12 million.*® Unless it its research budget is
substantial it will lack the credibility to make a real difference. We will await the
development of a UK Energy Research Centre and a National Energy Research

8 BBSRC, CCLRC. EPSRC, Medical Research Council and NERC. £6 million had already been allocated to the
Research Councilsfollowing a speech by the Prime Minister on 6 March 2001, along with £2 million for the 2003-04
budget.
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Network with great interest but we are concerned that its remit istoo narrow and
aimsto modest to turn energy RD& D into deployed technologies.

36. Concern has been expressed to us about the proliferation of public funding bodies.
Indeed, Research Councils UK refers to the “complex research landscape” in the energy
field. We gather that the Research Councils are “giving consideration as to how best to
engage and involve other magjor players’ such as the Carbon Trust and DTI in the UK
Energy Research Centre, yet surely these“ major players’ should have been anintegral part
of the Centre’ sstrategy from the beginning.®” Weunder stand that UK ERC will provide
“a focal point for data and information on UK energy research funding”.® If this
meansthat the Centrewill provide a one-stop shop for those seeking ener gy-related
RD& D funding then it isa proposal that we warmly welcome.

37. Wehaveno doubt that the Resear ch Councilsarefunding world-classresear ch
into low carbon energy, but isour impression that instead of driving these exciting
new technologiesforward they have a passive, unadventur ousapproach. Therewill
befew sleeplessnightsin our competitor countries. The Research Councilsmight argue
that thisis not their role, and we would agree but at present no public body exists that will
take thison if they do not.

The Carbon Trust

38. The Carbon Trust came into being on 29 March 2001 as an independent company
limited by guarantee, set up by Government in partnership with business to invest in the
devel opment and deployment of low carbon technologies.® Itsfunding, approximately £50
million a year, comes from grants from DEFRA, the Scottish Executive, the National
Assembly for Walesand the Northern Ireland Assembly, and in part from Climate Change
Levy receipts. It hastwo principal programmes: Action Energy, designed to accelerate the
deployment of existing energy efficiency andlow carbon technol ogies; and the Low Carbon
Innovation Programme (LCIP) to support the development and commercialisation of new
and emerging low carbon technologies. One of the four elements of LCIP is support for
RD& D (E18 millionover threeyears). A second element fundsdemonstration projects(£20
million over threeyears).”* Part of the LCIP, a£14 million partnership with EPSRC called
Carbon Vision, was launched in November 2002. Under the scheme, identified demands
from businessfor low carbon technol ogies and solutionswill be matched agai nst university
R&D departments. Investments will be in the region of £1-2 million.** Projects funded
through thisinitiative were announced on 24 February 2003. These are shownin Table5.

39. The Carbon Trust published its Low Carbon Technology Assessment for 2002 in
January 2003, using as its starting point the ERRG report.*? It reviewed 49 technologies
and aimed to i dentify those technol ogieswhich have emerged as having the greatest impact
on carbon reduction and where Carbon Trust levels of investment can have a significant
impact. These are:

» biomass (for local heat generation);

* building (fabric, heating, ventilation, cooling, integrated design);
» combined heat and power (CHP) (domestic micro);

* CHP (advanced);

3 Ev 166
BEyv136
39 The Carbon Trust is funded by the Department for Environment, Food and Rural Affairs, The Scottish Executive,
Invest Northern Ireland and the National Assembly for Wales, partly via funds voted by Parliament and partly from
g(l)i mate change levy receipts.

Ev 62
1 Press release from the Carbon Trust “New business/academic partnership delivers £14 million for low carbon
innovation”, 11 November 2002.
“2 The Carbon Trust, Low Carbon Technology Assessment 2002—Making Our Investment Count, January 2003



» fuel cells (domestic CHP, industrial and commercial);
* hydrogeninfrastructure (including transport, production, storage and distribution);

and
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* industry (combustion technologies, materials, process control, process
intensification, separation technologies).

Table 5. Examples of projectsfunded by the Carbon Trust

Type

Project

Value (£k)

RD&D

Carbon Vision, an R&D fund (jointly with the
EPSRC) for universities. Projectswill include
low carbon buildings, industrial processes and
fuel cells

14,000

Portico Software, a Welsh project on energy
analysis and monitoring tools to provide more
effective energy management for process
industries such as steel and glass.

Participation in the Orkney-based European
Marine Energy Centre to support companies
involved in the devel opment of future wave and
tidal power technologies.

6,700

Usher, a demonstration project that links
photovoltaic generation to hydrogen production,
storage and utilisation to power fuel cells.

4,500

University of Glamorgan research project for
producing hydrogen from starch to use in
electricity production viafuel cells.

76

Commercialisation

Minority participation in a £16 million equity
investment to support the development of a
Southampton-based Bowman Power which
produces advanced gas turbine CHP systems.

Funding for B9 Energy Biomass, a Northern
Ireland-based company developing a biomass
CHP plant.

600

Dissemination of
new technol ogy

Project run by IT Power that will implement a
UK-wide roll-out of an accredited programme for
photovoltaic installation training.

160

40. The Action Energy programme has an annua budget of around £20 million and
promotes deployment of efficient and renewable technologies. Alongside the services it
providesto businessesand public sector organisations, aretwo financial support initiatives:

» theenhanced capital allowances scheme, in which companies can set the whol e of
their expenditure on designated energy efficiency equi pment against taxabl e profits;

and
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» the Carbon Trust’s interest free loan scheme. The scheme helps SMEs invest in
energy efficient plant or processes through loans of £5,000-50,000 repayable over
four years. Total funding for the loan scheme is £10 million over three years.®®

41. We asked several of our witnesses their views of the Trust but few were very
forthcoming. Most felt that it was agood idea and that its strategy was sensible. None of
the researchers who gave evidence to us had had much contact with it. It was the
impression of Professor Mike Hulme from the Tyndall Centre that “I1t seems to have been
rather slow to actually get off the ground”.** We have greater concerns over the level of
funding, which appears to be too low to make much of animpression. A second worry is
that itsformation introducesyet another funding body into energy research. Wearepleased
to see evidence of collaboration with other bodies but this will be little consolation for
researchers or energy technology companies. We asked Brian Wilson what distinguished
funding provided by the Carbon Trust from that from the DTI or the Research Councils.
Very little, seems to be the answer. He said that it was independent and provided
flexibility.® Independence is little use, however, if it means that its funding does not
complement that of other public funding policy. Itisnot clear to uswhy the DTI cannot be
similarly flexible if thisis such avirtue. Mr Wilson insisted that the Trust’s work was
complementary to the DTI and the Research Councils. Thismissesthe point. Theissueis
whether there was any good reason to set up the Carbon Trust in the first placeif existing
Government structures could have fulfilled itsfunction. Wedo not under stand why the
functionsof the Carbon Trust could not have been taken on by existing Gover nment
bodies. We suspect that itsformation was primarily a political gestureto bolster the
Government’s green credentials.

42. We have heard from researchers frustrated with the work required to attract public
funding, sometimes for very small amounts of money.* In the Energy White Paper, the
Government said, in response to the PIU’s recommendation of a review of low-carbon
support schemes, that the programmes of the Carbon Trust were too new to be reviewed
but that this would take place by the end of 2004.*” It is too soon to judge the
effectiveness of the Carbon Trust but we detect a lack of urgency. It must be an
active partner of the UK Energy Research Centre in its provision of advice and
information on funding.

Energy Saving Trust

43. The Energy Saving Trust (EST) was set up by the UK Government after the 1992 Rio
Earth Summit as a non-profit company. In 2002-03, the EST’s budget is £90 million,
comprising mostly funding from the UK Government and thedevolved administrations. The
EST runstwo schemesaimed at stimulatingthe market: the Community Energy programme,
funded by DEFRA and managed jointly with the Carbon Trust, and the Photovoltaic
Demonstration programme, funded by the DTI. Support through the Community Energy
programme includes 50% of the cost of devel opment studies, and up to 40% of capital cost
of implementing ascheme. £20 millionisavailablein2002—03, and £30 millionin2003-04
for the implementation of community heating CHP schemes. The Photovoltaic
Demonstration programme provides 50% of the cost of installation for small-scale
applications (0.5kWp-5kWp) and between 40-65% of the cost of installationfor larger scale
applications (5kWp-100kWp). £20 millionisavailableover threeyears. TheEST alsoruns

B Ev 62
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aninnovation programme, providing up to £10,000 for feasibility studiesand up to £90,000
for implementation of schemes that reduce CO, emissionsin housing.*®

44. 1t has been suggested that the EST and the Carbon Trust should merge to reduce the
number of funding bodies. Tom Delay told us that the organisations focused on different
markets and where there was overlap they worked closely together. There are so many
funding bodies that we feel that every effort should be made to reduce them. We
commented in paragraph 41 that it was unclear what the Carbon Trust could achieve that
central government could not. The same is true of the EST. We present proposals to
simplify the public support system for new technologies in paragraph 68.

Government Departments

45. The DTI is the principa funder of energy-related RD&D, even excluding the
investment by the OST through the Research Councils. The Department for Transport, the
Department of Environment, Food and Rural Affairsand the Forestry Commissionasofund
energy RD&D.*

Department of Trade and Industry

46. The Energy Group, one of the five DTI Directorates, takes responsibility in
Government for pursuing its objectives of energy diversity, sustainability and competitive
prices.® It funds support programmesin new and sustainable energy, cleaner coal and oil
and gas extraction. It will spend around £55 million on sustainable energy-related RD& D
in2002—03 (including capital grants), whichispart of £260 millionin support for renewable
energy over the next three years (£10 million of which will go to the Research Councils).>
The RD&D programme supports the early demonstration of prototype technologies (see
Table 6).

8 Unpublished memorandum from Energy Savings Trust
49
Ev 101
0 gy 101
*Ev118
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Table 6: Examples of DTI-funded RD& D projects

Project Technology

Funded under the DTI’ s Renewable Energy Programme, a Tidal stream
Northumberland based company, The Engineering Business have
successfully developed their ideas for Stingray from concept through
to demonstration stage. In September 2002 a full-scale prototype
weighing 180 tonnes was successfully operated on the seabed in Yéell
Sound, Shetland.

The Beddington Zero Emissions Development in South London is a Solar
zero carbon development of 82 units, offering affordable, high quality
housing incorporating photovoltaics. The DT’ s contribution to the
project was 25% with another 35% coming from the EU.

Funded under the DTI’ s Renewable Energy Programme, Cornish Offshore
company Seacore has developed and built a special purpose rig, which | wind
will be used to help build the UK’ sfirst large scale commercial
offshore wind farm at North Hoyle, Wales.

DTI have provided grant assistance of £1.6 million under the Tidal stream
Renewable Energy Programme to Pembrokeshire-based company Tidal
Hydraulic Generators Ltd to further develop their novel tidal stream
device from concept stage through to prototype testing. The device
will extract useful energy from marine currents by developing and
utilising water turbines mounted on the seabed to generate el ectricity.
The planned prototype device will operate underwater for at |east one
year and is expected to generate an average of 200 kW.

The DTI has provided grant support of £1.6 million to Ocean Power Offshore
Delivery Ltd to further develops their offshore wave energy concept wave
known as Pelamis. The aim isto build the first full-scale prototype
later this year and test it at the proposed European Marine Energy Test
Centrein Orkney.

The DTI are providing grant support of £2.1 million for Wavegen Ltd | Offshore
to further develop its oscillating water column technology. This has wave
already been successfully demonstrated as a shoreline devicein Islay in
Scotland. The successful development of this concept will result in a
modular device which could be produced in quantity in existing
manufacturing facilities and provide an additional option for exploiting
wave energy.

47. TheDTI’ srationalefor supporting RD&D isthat the socia rates of return on RD& D
energy technologies that can help to address to environmental problems are higher than
private rates of return and involve lengthy development timescales, making private
investment unlikely. The DTI applies seven criteriais deciding what projects to fund:

* RD&D funding should be consistent withthedelivery of stated DTI’ sEnergy Group
or Government policy aims and objectives, or inform the policy-making process.
» Evidence of one or more relevant market failures should be demonstrable.

52 Ev 104
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* Funding should be related to themes or opportunities identified by Foresight and
contribute to wealth creation, jobs and the knowledge base.

* Theprinciple of “additionality” should apply; i.e. the DTI’s Energy Group should
avoid funding activities that would otherwise be funded by industry.

* Funding should not duplicate RD&D and related activities being undertaken
overseas unlessthereisaclear rationale for doing so—international collaboration
should be used to maximum advantage and strengthen not wesken UK
competitiveness.

* Funded projects and programmes should incorporate a technology
transfer/deployment plan; have reasonable prospects of being developed to
commercia success and/or the results can be utilised by the Government and its
agentsto enable it to meet its regulatory functions.

* RD&D support should have aclear industry focus; e.g. thework should berelevant
toindustry’ sneedsandincludetheir input on definingtheRD& D anditsevaluation.

Themost contentious of theseisevidence of one or more market failures. Accordingtothe
Tyndall Centre, this approach assumes that the creation of new scientific and technical
knowledge is the main benefit of public research, whereas in practice, there are other
important benefits, such as skillstraining, stimulating co-operation and collaboration and
the creation of new firms and industries.® In short, this betrays a simplistic view of the
innovation process. Moreover, inwaiting for proof of market failure, opportunities can be
missed. The Energy White Paper recognises the interrel ationship between skills, research
andinnovation but providesno information asto how thisinsight would bereflectedin DTI
funding policy.> TheDTI seemstobelookingfor reasonsnot toinvestin RD&D. The
Government must bedoing morethan filling in thegapsleft by theprivate sector and
driveforward important technologies.

48. We are aware of criticisms that the DTI has not taken forward small projects to
demonstration. Dr Nigel Brandon from Ceres Power said that “ The DTI have struggled to
help those few companies that are involved in [the fuel cell sector].... thereis asmall,
focused programme that has run for a number of years for the fuel cell sector specifically
and that has been useful at getting anumber of UK companiesinvolved in that sector, but
time has moved on. It is about how that area can be taken beyond a few small research
programmesinto more of the demonstration stage. That isan areathat at the moment there
has not been any funding made available for” > Phillip Wolfe from the Intersolar Group
agreed: “Quite often, there is RD&D thrust at the beginning to get a technology up and
started and all of a sudden the effort comes to a grinding halt somewhere short of
commercialisation. Y ou get to the stage where you need further support to take something
through to commercialisation and the response comes back, ‘ That istoo near terminterms
of themarket. Industry should be paying for that’”.>® Brian Wilson denied that thiswashis
approach and was critical of some renewable energy companies. “they have to get out of
this perpetual R& D mode and into things that work and are making a contribution to the
energy needs of the country”.> TXU told usthat it had funding from the DTI for its fuel
cell programme but that “the procedure for obtaining support was disproportionately
laborious’.*® We have had positive commentsonthe DTI’ sactivities. Dr Garry Jenkins of
Gazelle Wind Turbines described the SMART Award scheme (not confined to energy) as
“an exemplar”, athough he did feel that the UK tended to focustoo far ahead and leave all
the development to industry.® The Gover nment hasexpr essed itsconcern that the UK
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does not derive sufficient commer cial benefit from the excellence of its science base.
The DTI’s inability to fund properly energy RD&D projects is a clear case of its
policies betraying the fine words of its Ministers.

Department of Environment, Food and Rural Affairs

49. In addition to thefunds channelled through DEFRA to the Carbon Trust (E4.2 million
and £8 million in 2002—03 and 2003-04 respectively), the Department fundsa Community
Energy Schemeamountingto £20 millionin 2002—03 and £30 millionin2003-04. Strictly,
this does not fund RD&D but aims to install and refurbish community heating schemes,
primarily using CHP. DEFRA invests£700,000 on programmes|ooking at the safehandling
and storage of radioactive wastes.*®

Forestry Commission

50. The Forestry Commission has an interest in energy crops, to which it contributes
around £300,000 annually.

Government capital grants

51. The Government, initsconsultation for the Renewables Obligation, proposed that “ a
small number of early commercia demonstration projectsshould begiven additiona funding
intheform of grantstowardsthe capital cost of plant construction” .** Capital grantsenable
energy companies make the step from RD& D project to commercialisation. Assuch, their
availability is an important stimulus in the development of new technologies. The
distribution of DTI fundingislesswidely distributed between technol ogiesthan its support
for RD&D, probably reflecting the maturity of the technologies (photovoltaic and wind
technology; see Table 7).

Table7: DTI expenditure on capital grantsfor low carbon energy technologies

(Emillion)
Historical expenditure Forecast expenditure

1999- | 2000- | 2001— | 2002— | 2003— | 2004— | 2005

00 01 02 03 04 05 06
Photovoltaic 2 4 7.5 6.5
Offshore wind 13 13 18.5 18.7
Community and 4 6
household
Bioenergy 2 27.2
Planning facilitation 1 15
Clean coal 4.6 49 4.3 3.6 24 0.9 0.02
Other 0.5 0.5 0.2 4 417 4.12 4.1

OEy 112

61 DTI, New & Renewable Energy: Prospects for the 21st Century—The Renewables Obligation, Preliminary
Consultation, October 2000, annex C
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Other capital grants are availablefrom the New Opportunities Fund and DEFRA (planting
grantsfor energy crops). The Energy White Paper announced afurther £60 million for the
next Spending Review period (2003-04 to 2005-06).%> In March 2003, Brian Wilson
announced that £40 million would go to offshore wind projects.®®

New Opportunities Fund

52. The New Opportunities Fund is a Lottery Distributor created to award grants to
education, health and environment proj ectsthroughout the UK. The Fund runsarenewable
energy programmeworth £50 million over five yearsfrom 2003-04.** The programmehas
three priorities: projects generating electricity from energy crops (at least £33 million),
offshore wind projects (at least £10 million) and small-scal e biomass heating schemes (at
least £3 million).®

European Commission

53. The European Commission’s research funding is alocated through a series of
“Framework Programmes’. Energy RD&D has formed a significant part of all previous
European Framework Programmes. Inthe Fifth Framework Programme (FP5), which ended
in 2002, non-nuclear energy RD&D was supported by the a sub-programme called
ENERGIE, with a budget of €1042 million over four years. Nuclear RD&D is funded
through the EURATOM programme, which is part of the Framework Programme, but has
adifferent Treaty base, meaning that it is negotiated separately from the main programme.
Within EURATOM there are two programmes, nuclear fission (waste management and
safety) and fusion. The budget in FP5 was €1260 million, of which fission accounted for
€142 million, fusion €788 million and nuclear research at the Commission’ sJoint Research
Centre €330 million.

54. FP6 runs from 2002—2006. It will continue to support energy RD&D through its
theme on “ Sustai nable development, global change and ecosystems’, which has a budget
of around €800 million. The EURATOM programme budget will be €1230 million, with
€140millionfor fissonand €750 millionfor fusion. A further €290 millionwill fund nuclear
research at the Joint Research Centre. Although theenergy RD& D budget for FP6issmaller
than FP5, the DTI believesthat thisisat the expense of fossil fuel research and that support
for renewable energy has been maintained.®® We will return to EURATOM funding for
nuclear fusion and fission later in the report (see paragraphs 163-191)

55. There are large amounts of money potentially available to UK researchers from the
Framework Programmes and tremendous opportunities. This prompted us to conduct an
inquiry into” UK Science and Europe: Value for Money?’, which we announced on 21
November 2002. We will reserve our conclusions and recommendations on thisissue for
thisreport but we have some observations based on the evidence we have received during
this |an| ry:

the application process seemsto be extremely bureaucratic and time-consumi ng,

» thelow overhead costs paid by EU grants presents problems of UK institutions;®
and

» theemphasison collaboration between large research teams may placethe UK at a
disadvantage.®

DTI Our energy future—creating a low carbon future, Cm 5761, February 2003, para4.13
63 Speech to British Wind Energy Association’s Offshore Wind 2003 conference, 26 March 2003.
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56. TheEuropean Commission’ sDirectorate-General for Energy managed aprogramme
caled ALTENER II from January 1998 until December 2002. It aimed to stimulate the
development of renewable energy sources. It also encouraged both private and public
investment in the production and use of renewable energy.”

I nter national comparisons

57. The Chief Scientific Adviser's ERRG report attempted to make international
comparisons of the UK’s expenditure on energy RD& D, using data collected by British
Embassies around the world to complement those produced by the International Energy
Agency.” Although there are many gaps and estimates in the figures, UK spending on
energy RD&D clearly suffers by comparison with itsinternational competitors (see Table
8). For example, in the years 1998 and 1999, the USA spent around $2 billion, France
around $600 million, Germany $300 million and the UK around $80 million.”” The ERRG
report recommends that “ Spending, over time, should be brought morein line with that of
our nearest industrial competitorsin Europe”.” Even if thiswere to occur, UK spending
would compare poorly with Japan’ sinvestment, which we heard about during our visit (see
Box 1). The UK isspending much lessthan its competitorson energy RD&D. The
PIU money and theResear ch Councils new Sustainable Ener gy Programmeprovide
awelcomeand long-over dueboost to energy RD& D inthe UK. Wearepleased to see
the Chief Scientific Adviser recommending further increases in the future and
strongly urge the Government to make a commitment to this end over a defined
period.

o europa.eu.int/comm/energy

L ost , Report of the Chief Scientific Adviser’s Energy Research Review Group, February 2002
2 ps above, para 23
B s above, para 29
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Table 8: Selected government R& D budgets ($million)™

Conservation | Fossil fuels Renewables Fission/ Other Total
fusion

Denmark 6.49 1.71 10.99 311 7.27 29.57
(1999)

Finland 24.87 3.88 13.45 7.07 12.8 62.07
(1999)

France 8.16 20.29 8.78 396.47 0.0 433.71
(1999)

Germany 19.32 n‘a 32.82 74.36 19.32 n/a
(2002)

Italy 211 0 20.4 97.9 100.9 240.3
(2000)

Japan 563 104.6 148.2 2531.9 232.8 3580.5
(2000)

Netherlands 39.11 0.23 1751 15.77 34.63 107.25
(1999)

Norway 0.97 11.61 458 5.20 3.96 26.32
(1999)

Portugal 0.12 0.23 0.89 0.0 0.15 1.39
(1999)

Spain 8.73 0.56 13.22 13.39 0.55 36.45
(1999)

Switzerland 19.9 0.72 355 27.1 29.28 1125
(2000)

UK 7.19 5.80 11.18 16.75 23.16 64.08
(2000)

USA 550 96.2 113.77 157.92 n/a n/a
(2000)

" Source: International Energy Agency Energy Technology R& D Statistics Service; OST, Report of the Chief Scientific
Adviser's Energy Research Review Group, February 2002, page 37. n/a= data not available
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Box 1: Japanese investment in energy RD&D

Japan’ s energy RD& D and deployment is overseen by the Government’s Ministry of
Economy, Trade and Industry, which sets out the basic policy and its budget. The
policies are implemented principally by two agencies: the New Energy and Industrial
Technology Devel opment Organisation (NEDO) and the New Energy Foundation
(NEF). Both were set up in 1980 as aresponse to the second ail crisis. NEDO isa
semi-governmental body that funds the technological development of new energy
technologies and their deployment in the industrial and public sectors. Its renewable
energy budget in 2001 was ¥172 billion (around £900 million), of which ¥76 billion is
spent on introduction and dissemination. On the RD&D side, ¥7.1 billion was spent
on wind and solar, ¥12 billion on fuel cells and ¥5 billion on geothermal. Fuel cells are
amajor concern and NEDO’ s programme has defined development targets for
different fuel cell technologies, including those using hydrogen fuel. Much of the
funding goes to subsidise research being undertaken in industry, which we witnessed
at Sanyo and Osaka Gas. NEF is a non-profit organisation which promotes
deployment of renewable technologies and has an important role in maintaining an
overall view of the development and deployment of technologies. It also administers
the Government’ s residential photovoltaic subsidy scheme. In 2001 this subsidy
amounted to ¥23.5 billion.

Nuclear fission and fusion research is undertaken by the Japan Atomic Energy
Research Institute (JAERI). Its budget was ¥121 billion in 2001-02 (around £640
million, which isinvested in nuclear safety, new reactor technologies and materials,
and fusion. Japan is one of the countries bidding to host ITER (see paragraphs 184-—
191).

Collaboration and cohesion

58. There is concern that the large number of public funding bodies resultsin alack of
cohesion betweenthedifferent initiativesand policies. Theevidencewehavereceived from
these bodies shows them to be at great pains to explain how closely they work together.
We were told of the Inter Departmental Group on Energy Crops, led by DEFRA.”™ The
Research Councils seem to run alarge number of joint schemes both between themselves
and in collaboration with other bodiessuch asthe Carbon Trust. Theseareworthy ventures
and whilethey may make perfect senseto civil servantsin Swindonand Whitehall, wedoubt
that this view would be shared by the RD&D community in either the public or private
sectors. Professor Acrestold us* Therearetoo many Government agenciesinvolvedinthis
area and the picture is confusing”.” Professor lan Fells, Chairman of the New and
Renewable Energy Centrein Northumberland, wondershow Government Departmentscan
develop acoherent strategy: “1 seeno sign of any coordinationintheir disparate approaches,
nor does there seem to be any coordination with Ofgem”.” Thisview is shared by TXU
whichbelievesthat “it would be very hel pful to make granting and support mechanismsfor
RD&D inlow carbon technology simpler and clearer. Currently there appear to beawide
variety of granting initiatives underway from a multiplicity of agencies and government

departments. It isoften difficult to identify what is available and where to find out about
it”."

59. The DTI has also been criticised for viewing projects seeking funding as either too
close to market or too speculative. Dr Andrew Garrad, awind energy consultant, told us
“if you try to gain money from the DTI for RD&D in wind, it is either too commercial or
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not commercial enough. Wefindit virtually impossibleto find ameaningful route through
the present DTI projects’.” The EPSRC clearly hasits own view of whereits remit ends
andthe DTI’ sbegins.2® We note Peter Hedges' comment that “We are consciousthat inthe
past our programmes have not been aswell integrated with the DTI’ s programmes as they
could have been”. The EPSRC seems confident that the UK Energy Research Centre will
result in “greater co-ordination between the different funding agencies with different
responsibilities”

60. The Government set up in 2002 (meeting first in October), a group headed by Sir
David King with high-level representatives from public energy funding bodies including
Departments, Research Councils, the Carbon Trust and the Energy Savings Trust. It aims
to improve the coordination of research and ensure that research that is funded is in
accordance with the recommendations of the ERRG report.? We welcome this new
initiative to improve the coordination of energy research funding but we are concerned
about its reliance on the ERRG report for its guidance. The group admits that its review
“had rai sed many relevant issueswhich it had not had timeto explorefully intheshort time
availablefor itswork” and that their “recommendations, if accepted, will need to befilled
out by further detailed work, which isbeyond the scope or our immediate remit” . It woul d
be unwisefor the Government to baseits energy RD& D strategy on a short study based on
three meetings. Inrelation to fuel cells, the Carbon Trust told usit was considering, with
the Department for Transport and the DTI, setting up an “entry portal” to simplify the
processwhereby prospective applicantsfor RD& D support apply for Government funding.®
Fuel Cells UK, announced in the Energy White Paper, does not seem to embrace this
function. We support theidea of a single entry portal for those seeking support for
RD&D infuel cells, but believethereismerit in extending the concept to embrace all
new ener gy technologies.

61. Sir David King seems to have high hopes for the UK Energy Research Centre,
providinglinkages between different research activities, not | east with economistsand socia
sciences.®® Thecoordination of public funding bodiesand resear ch policy in thefield
of energy RD& D hashbeen poor. Weshall bemonitoringthe progressof Gover nment
and the Research Councils in improving coordination with great interest. The
establishment of a UK Energy Research Centreisa step forward but we have little
confidencethat it hasthe remit to solvethe problem.

Prioritisation

62. Thereisatensionin energy RD& D funding between providing broad support for a
range of technologies and funding certain promising technologies selectively. It is
unfortunatethat thelatter option hasbeen branded as* pickingwinners’ asthisobscuresthe
debate about how much support individual technologies justify. It is our view that
Government does have arolein giving priority to those energy technol ogieswherethe UK
has strengths, in terms of resource, skills and knowledge, and which have a chance of
delivering real benefits, avoiding the danger of spreading modest resourcestoo thinly. We
were pleased to see the ERRG report identify six priority areas for research, which Sir
David King terms his “broad menu approach”,* even if we do not necessarily agree with
them. Of course, the Government does prioritise. Looking at its planned energy RD& D
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expenditure for the next few years (see Table 1), it clear that the Government thinks that
solar and biomass are high priorities.

63. Inits review of UK energy policy, the International Energy Agency describes the
UK’sRD&D policy as*mature and circumspect” but suggeststhat “the priority and focus
among the Government’ s various RD& D objectives and programmes could benefit from
further clarification of therespectiverol esof government and industry to efficiently facilitate
the deployment of new technologies’. It aso arguesthat the UK should clarify the priority
of different technology areas.®’

64. Not only is Japanese expenditure far higher than the UK’ s ($3580 million in 2000):
itisalsomoretargeted.® It supportsahandful of technol ogies—nuclear fission and fusion,
photovoltaics, fuel cellsand energy efficiency—but gives|ess attention to wind, and very
little to offshore technol ogies (see Box 1). Asaresult, in some of these technologies Japan
isaworld leader and has the largest amount of installed photovoltaicsin the world.®* We
appreciate the pitfalls, however. We were impressed by the scale of Japan's fuel cell
programme but we were interested in Dr Nigel Brandon’ sview in this context that “ There
are a number of technology programmes around the world, a number of them in large
corporations, where the approach taken will never result in a cost effective product in
today’ s climate” .

65. We appreciate the Government’ s nervousness about saddling the wrong horse. It
would beroundly condemned if it wereto put millionsinto atechnology which the market
would not support. One need look no further than the nuclear industry for instances where
this has occurred. Nevertheless, it isreasonableto ask how the Government can have
an energy RD& D policy that does not embrace a vision of which technologies should
be backed. If the Government is worried about getting its fingers burnt, the Danish
experience with wind technologiesis one that it would do well to study (see Box 2). One
cannot find a‘winner’ without picking somelosers: finding solutionsto problemsrequires
the research community to explore all reasonable paths in often unknown and risky
territories, andinevitably somewill bedead endsor ‘ dry holes' . Thusriskshaveto betaken;
the right strategy is to pull out once an option has been explored and is a proven ‘loser’.
The Government has the option of creating a framework of incentives, such as tax
credits for RD& D, which will devolve the responsibility for picking winners (and
inevitably somelosers) toindustry; but it also hasto make choicesand takeriskstoo,
especially initssupport for RD& D, wher eit cannot avoid setting somepriorities. The
Government hasan important rolein identifying thoseof Britain’sstrengthsthat are
consistent with theindustrial environment and themarket. 1t should provideaclear
and unambiguous focus.

2; International Energy Agency, Energy Policies of IEA Countries: The United Kingdom 2002 Review, pp 42-143
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22 Data presented to us by the New Energy Foundation during our visit to Japan in September 2002.
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Box 2: The Danish experience

Denmark currently generates 18% of its electricity from wind and is responsible for
over 10% of the EU’swind generation.** It is the largest manufacturer of wind
turbines, responsible for around 60% of global sales. Demark has achieved this by
introducing a number of Government incentives, which have been introduced through
aseries of energy strategies dating back to the oil crisisof 1973-74. The current
scheme, Energy 21, was launched in 1996 and lays down the policy agenda until 2030.
Danish schemes both stimulate demand and technological development.*

Windmill Law

Thislaw requires electric utilities to purchase output from private wind turbine owners
at 85% of the consumer price of electricity plus ecotax relief or about Krone 0.62 per
kWh. Electric utilities receive Krone 0.10 per kWh production subsidy for power
generated by wind.

Export Assistance
The Danish International Development Agency provides both direct grants and project
development loans to qualified importing countries such as India.

Grass-roots devel opment

Individual farmers or cooperatives have been given incentives to develop small wind
clusters and utilities have been required to connect any new wind generation to the
distribution grid. The cost of grid connection is split between the wind turbine owners
and the electric utilities.

Resear ch, Development and Demonstration

The Danish Government has long supported development of technology for its
manufacturing industry. Between 1976 and 1996 period, total RD& D funding was
about Krone 350 million (around £30 million). Demonstration projects received about
Krone 170 million (around £15 million) over the same time period.

66. EPSRC al so seemed shy on the subject of prioritisation. Looking at its expenditure,
it is clear that of the low carbon technologies, photovoltaics and fuel cells are getting
significantly more funding that some other technologies such as wind or even wave and
tidal, which exploit the UK’ s natural resources.** EPSRC should be more forthright about
why it has decided to support some technologies and not others.

67. TheGover nment seemsner vousof beingaccused of pickingwinners. Asaresult
tough decisions have been avoided. We should be selecting all of those research
projects for funding which we have the capacity to execute and which have a
reasonable chance of delivering solutions and significant benefit for UK society.

68. In the course of this inquiry we have encountered a large number of Government
bodies with interests in energy. We asked Brian Wilson whether he had considered re-
forming a Department of Energy. He said that it had been abolished “for ideological
reasons’ but that “energy is dispersed among various Departments ... there will alot of
virtuein bringing it together”. He went on “everything | do suggests to me there are too
many organisationswith functionswhich arenot al that dissimilar and whichisamazefor
people to find their way through, and they are organisations with big budgets’. It is
therefore extremely surprising that a Department of Energy was “not really considered at

ol European Wind Energy Association briefing, November 2002, www.ewea.org
32 International Energy Agency, Wind Energy Annual 2000, pp 67—82
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any length”.* We are disappointed that this idea did not warrant more serious
consideration, particularly given this Government’ s enthusiasm for shifting departmental
boundaries. Britain’s energy structures are too complicated. As aresult, effortsto
stimulate RD& D are fragmented and directionless. No public body or Minister is
taking responsibility for driving forward technological innovation and deployment.
Much bolder action is needed to make non-carbon technologies play a significant
contribution tothe UK’ senergy mix. For thisreason, werecommend the creation of
aRenewableEnergy Authority. It should emulatethefunction of UKAEA indriving
the nuclear industry after the World War 11. The Authority would subsume the
UKERC and the Carbon Trust, the DTI’senergy programme and the ener gy policy
unit. It would:

» conduct applied research and development in selected technologies;

* conduct demonstration programmes, usually but not exclusively in
collaboration with industry;

» provideafast-track planning serviceto non-carbon ener gy applications; and

» superviseinfrastructural modificationsto the grid and distribution netwoks
to facilitate the connection of distributed generation.

PRIVATE SECTOR RD&D

69. Our report makes recommendations to the Government and our inquiry’ s focus has
been onitspoliciesand expenditure. Theinquiry would not be complete, however, without
an assessment of the low and non-carbon energy RD& D being undertaken by the private
sector. Itisnot appropriateto generalisetoo much about different typesof energy company
and the conclusionswe have drawn are based on those compani eswho submitted evidence.

70. Before privatisation in the early 1990s British Gas and the Centra Electricity
Generating Board had corporate RD& D facilities that conducted alarge amount of energy
RD&D. Thishasdeclined dramatically. Accordingtothe Tyndall Centre, inthe 1970sand
1980s, public expenditure of RD&D was typically several hundred million pounds, and
much of this would have been conducted in these laboratories. For example, British Gas
typically spent around £70 million before privatisation. Lattice, which took over most of
British Gas' s research functions spent £14 million in the 15 months to March 2002.% In
2000 nine companies invested atotal of just over £130 millionin RD&D. The ‘nuclear’
companies, BNFL and British Energy, contributed just under half of the total expenditure
in the sector. The ERRG suggested that privatisation and amore market-oriented business
strategy has resulted in less of energy RD& D conducted by UK industry.®® Thisview is
supported by severa witnesses. The Advanced Power Generation Technology Forum, a
Foresight A ssociate Programme, commentsthat privatisation hashad a“ negative effect” on
RD& D, claiming that the generation companies*“areincreasingly risk averse”.%” Professor
lan Fells from the New and Renewable Energy Centre in Newcastle argues that the
liberalisation of the energy market has“wholly malign” effect on RD& D.* The Institution
of Electrical Engineers agrees, stating that with exception of some RD&D to meet the
Renewables Obligation, thereisno incentive.*® The evidence from the Building Research
Establishment (BRE) in relation to energy efficiency is similarly forthright:'®
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“Privatisation of the gas and el ectricity utilities hasresulted in a catastrophic loss of a
number of major centres of expertise in the UK associated with energy utilisation
research. Energy price reductions, although advantageous to the economy, have had
the effect of reducing interest in devel oping new energy sourcesand improving energy
efficiency”.

71. The Government disagrees, attributing this decline in expenditure to the maturation
of arange of important technologies and a shift to energy providers in the North Sea and
the renewables sector.’® In this case the reduction in expenditure might have been
expected, yet adiscussion paper produced for the Government’ sPIU noted in 2001 that “ It
was ... anticipated that a liberalised market might be more open to innovation in meeting
customer needs than a monopoly”. However, it said that “Liberalisation introduced
commercia competition to the R&D process and with it, improved efficiency in the
allocation of resources. However, there were costs associated with this and R& D budgets
have seen substantial reductions. Moreover, there is some evidence that increased
competition hasshortened thetime horizonsfor R& D expenditure creating afocuson short-
term commercia goals rather than long-term investment.”.’%* We are puzzled by the
Government’ sassertion that privatisation and liberalisation hasnot led directly toa
declinein energy RD& D—it hasled to a dramatic decline, by far thelargest decline
in all OECD countries. Theforcesthat droveinnovation in the past are at least as
strong as they ever were and it seems hard to believe that the Chief Scientific
Adviser’s energy group and several of our witnesses are so ill-informed. We are
concerned that the Government is poorly placed to stimulate energy RD&D
investment in industry if it isin a state of denial over its causes.

72. Moreefficiently run private enterprisesmay have streamlined their RD& D effort and
improved its focus. Brian Count of Innogy told us that research conducted by the CEGB
(Central Electricity Generating Board) was muddled and that it “ devel oped many ranges of
steam technology and ... almost nothing of that is world competitive’.’®®* The PIU
concluded in 2001 that “ The CEGB’ s system of innovation wasinefficient with significant
levelsof research funding being wasted through lack of proper controlsand monitoring and
inadequatefinancial commitmentsby manufacturers’.** Thefall in privatesector RD& D
expenditure hasbeen higher than would have been expected from ssimply improving
its focus. We conclude that there has been a real and damaging reduction in the
amount of private energy RD& D spend since privatisation and liberalisation of the
market.

Generators

73. We took ora evidence from Innogy, Powergen, British Energy and BNFL and
received written evidencefrom TXU, beforeits UK operation was purchased by Powergen.
Of these, only BNFL is investing significant sums in new generation technologies (see
paragraphs 163-180 below). It isour impression that generating companiesare doing very
little beyond improving efficiency of existing power plants or positioning themselves as
informed purchasers of technology. The RD& D facility at Powergenisinteresting, asitis
a self-contained business unit, Power Technology, within the company. We do not doubt
that this provides a valuable service to its customers, but hardly demonstrates an attempt
to provide Powergen with the technologies it will need in the future. Indeed, Power
Technology’s Director, Dr Derrick Farthing, reckoned that only £3 million was spent on
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pure RD&D.® Innogy’s electricity storage technology Regenesisis more interesting but
itisrevealing that Chief Executive Brian Count saysthat “| do not believe that electricity
companiesare set up to be devel opers of technol ogies or manufacturersof technologies” 1%

74. Wenote that all the companiesfrom whom we received evidence from had interests
inwind power, but as purchasers not as devel opers of the technology. Thisinterest, asDr
Christopher Anastas of British Energy madeclear, isdriven by the Renewabl es Obligation
(see paragraph 207—208): “We have to have 10% of [our supply] by 2010 in renewables or
pay the penalty. The quickest way to do that isto build wind and that iswhat most people
are tending to follow” .*

Electricity transmission and distribution companies

75. Theélectricity transmission systeminthe UK iscomprised of four high voltagegrids
(400kV and 275kV): one in England and Wales (the National Grid Company), two in
Scotland and one in Northern Ireland. A number of Distribution Network Operators
(DNOs) link the gridsto consumers using lower voltage connections (132kV and lower).*®
They have no direct role in the generation of non-carbon sources of energy but thereare a
number of physical features of the electricity transmission system that impede the greater
use of low and non-carbon sources of energy. Many of these are not constrained by
technology. For example, the transmission system evolved to transmit electricity large
generatorsto consumers, in onedirection. Many non-carbon sources of energy are diffuse
and situated along way from major urban areas.’® Asaresult, modificationsto the system
are necessary: this requires massive capital investment but there are no technical barriers.
Also, there are features of the market and its regulation at least as important in bringing
power generated by renewables onto the system. These are dealt with in paragraphs 198—
214.

National Grid

76. Conventional power stations hold stocks of fuel and can generate at will to meet
demand almost instantaneously. Somerenewable sourcesof energy, notably wind and solar,
suffer from intermittency, which provides challenges for the grid companies, as discussed
in detail by the Trade and Industry Committee’s report on Security of Energy Supply.**°
The National Grid has the responsibility of balancing supply and demand but it has stated
that no major changes to the grid would be required if 10% of electricity were generated
from renewable sources, and that there is no technical ceiling to the use of renewables.**
Neverthel ess, we do have concernsabout thelevel of RD& D being undertaken by National
Grid. At £5 million it represents 0.5% of the company’s turnover. We accept that it isa
capital intensivecompany and that it purchases new technol ogiesfrom suppliers. tsRD& D
spend is still very low, however. Dr Lewis Dale, the company’s Regulatory Strategy
Manager, admitsthat thegrid isageing, with some components 50 yearsold.*? Hesaid that
much of the RD&D looked at how the grid aged. We feel that some of this money would
be better directed at finding innovative and efficient means of controlling the network and
transmitting electricity, and researching techniques to minimise losses (currently 1.5% of
generated electricity™™). In its evidence to us, National Grid outlined their funding of
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EPSRC sSUPERGEN initiative (see paragraph 27 above) and in establishing the National
High Voltage Research Centre at UMIST.™* Itsinvestment in these research programmes
is admirable but the amounts involved (£800,000) are modest.

Distribution network operators

77. Renewable sources of energy are typically diffuse with many generation facilities
producing much lower outputs. It ismore appropriate for such facilities to connect to the
lower voltage networks. This “embedded generation” raises technical issues (and indeed
financial ones). Embedded generators provide electricity into the system whereit was not
originally expected. Thisposes particular problemswith intermittent sourcessuch aswind
energy as the power flow will depend on whether the wind is blowing or not.**®

78. A promising strategy for delivering reductionsin CO, emissionsisfor domestic users
or communities to generate their own electricity, using technologies such as CHP,
photovoltaics, wind or energy from waste. A key part of such a strategy is making it
financially viablefor the user to sell surplus power back to the areal ssupplier. Thisraises
technical problems. Domestic users need to run appliances from a stable and standard
voltage and unreliable inputs to the network would disturb this stability. Furthermore,
metering systems would be required to establish the net usage or supply of power.
Accordingto United Utilities, these present morefundamental problemsthan strengthening
the networks to allow new generation to connect.*® We were pleased to learn from the
Energy White Paper that the Government is “exploring the scope for developing simpler
metering arrangementsto help micro generators (including solar PV) obtain afair valuefor
the surplus el ectricity they export to the grid” .**’

79. Despite the fact that many of the technical solutionsto the connection of distributed
sources of energy areknown, itislessclear how these solutionswill be applied in practice.
United Utilitieshascalled for aprogramme of demonstration projects, saying that they “ are
not alonein being confused asto how to seek assistance in devel oping these solutionsinto
practical workaday applications’.*® Thisseemsapractical way forward. Werecommend
that the Gover nment establish demonstration projects to establish how distributed
sour cesof electricity gener ation can beincor porated intolocal networks, in particular
thedevelopment of metering systemsto allow domestic gener ation to export power to
the network.

80. United Utilities rightly recognises the value of non-technical research into
commercial and regulatory initiativesfor distribution networ ks. Werecommend that
the Economic and Social Resear ch Council make provision for such studies.

Engineering and technology companies

81. In the 1980s energy innovation was focused within the nationalised industries rather
than UK equipment manufacturers. When the market was liberalised, the burden of
innovation shifted towards engineering and technology companies. There were few UK
companies to take things forward, and these were slow to adapt to the new environment.
Foreign-owned companiessuch asGE, Siemens, Alstom and ABB, who at thetimehad firm
bases in unliberalised markets, were able to take advantage.*
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82. A discussion paper produced for the PIU argued in 2001 that “While electricity
companies cannot be expected to carry out technology RD&D aone, as the franchise
holders for the monopoly networks, they need to provide a framework that enables
innovative technology” .*° It isour view that energy RD& D burden has fallen too heavily
on engineering and technology companies. We appr eciate the commer cial constraints
on companiesand recommend that the Gover nment and theregulator work to create
a better environment for RD&D.

Fuel companies

83. We received evidence from Shell and BP. They come first and second in the
Government’s RD&D Scoreboard for RD& D expenditure in their sector, investing £267
million and £266 million in 2001, although not necessarily invested in the UK .*#

84. BP'sRD&D spending on non-carbon energy is directed at three main areas. carbon
capture and storage, hydrogen and solar. It isdeveloping asmall number of wind projects
inaddition.”® BP makesclear that whileit coll aborateswith anumber of academicresearch
groups, its own RD&D is market-led. Basic research, it stresses, is matter of public
investment and should be conducted asanendinitself. Shell hasasimilar focus. According
to its evidence, it has interests in carbon sequestration, hydrogen and fuel cells, and
biofuels.™® A look at its website also indicates an interest in solar and wind.***

85. A surprising omission from both companies is any activity in marine renewable
technol ogiessuch asoffshorewind, waveandtidal. Our predecessor Committeefound that
one of the UK’ s great strengths to be in marine engineering stemming from the North Sea
oil and gas industry.”® We asked Shell and BP what plans they had to apply their
experience in offshore technol ogies to marine energy technologies. Mr John Mumford of
BP said “Wewould certainly consider it” and “It isan areathat we have some expertisein,
clearly, but at the moment we are not doing anything in BP of ademonstration naturein that
area’.**® Dr Bernard Bulkin, Chief Scientist at BP, went on: “If acompany like BP or Shell
proposed to build such a structure in the sea for any part of our business we would be
roundly castigated in the press for disturbing the sub-sea environment”. This is a pity.
Undoubtedly, environmental groups would have concerns but they should have more
confidenceinthepublic’ sability toweigh upthemeritsof thecase. Brian Wilson, ingiving
evidenceto us, said that we thought synergieswould devel op between companiesactivein
the North Sea and those developing marine energy technologies. “There are some
interesting projects coming forward”.**” He did not, however, reveal any incentives that
would help the process. It isdisappointing that the UK’ sexperiencein the North Sea
oil and gasindustryisnot beingemployed to develop new marineener gy technologies.
Clearly theincentivesfor oil and gascompaniesareinsufficient, asituation which the
Government should remedy.
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Renewables SMEs

86. Renewabl e technologies can be at very different stages of development. TheRD& D
contribution to research will be considered in discussions on each technol ogy in paragraphs
115-162.

Gover nment incentives

87. Between 1981 and 1998 total UK private sector spend on RD&D fell from 1.5% to
1.2% of GDP, and alarge proportion of thetotal (37%) isundertaken by the pharmaceutical
sector. Total UK RD& D expenditurewas 1.8% of GDPin1998. Thiscompareswith2.5%
intheUSand 3% in Japan.'® Thelast two spending reviews haveincluded substantial, real-
termsincreasesin public expenditure. Incontrast, private sector RD& D spend haschanged
little in recent years. The European Commission, supported by the UK, has stated an
aspiration that total RD&D spend in the EU should reach 3% of GDP by 2010, with two
thirdsfrom private sources.’® Outsidethe pharmaceutical sector, theoil and gascompanies
performwell inthe RD& D scoreboard but el sewherein the energy sector investment isnot
so high. We are pleased that the UK Government supports an EU target of 3% of
GDP invested in RD&D but given the strong link between investment and
productivity, we are disappointed that it has not adopted this “ aspiration” for the
UK. Werecommend that the Government does so.

88. Thelack of private RD&D investment is barely recognised in the White Paper. The
Government saysit will “work to create a policy environment that encourages the private
sector to bring the key technologies forward, and play a key role in the delivery of major
new infrastructure”.** It announces new money for capital grants to bring laboratory
research to the market, which is welcome, but nothing to provide new incentives for
industry to invest its own money in RD&D. This is a regrettable. Tom Delay, Chief
Executive of the Carbon Trust, told us that to get anywhere near to 20% renewable
generation billionsof poundsof privateinvestment ininnovationwould berequired and that
thisis “very hard to envisage at the moment”.*** Sir David King told usthat, of the £100
milliongoingintothe DTI’sLINK programme, over half wasfromindustry.’® Hefelt that
the £28 million going into the Research Councils Sustainable Energy Programme would
have the same effect in providing leverage from the private sector. To get anywhere near
tothebillionsof pounds mentioned by Mr Delay ahugeamount of leveraging will required.
Brian Wilson told usthat aliberalised energy market in Europe would force companiesto
investinRD& D through sel f-interest.’® Giventheeffect of liberalisation onthe UK market
itisclear to usthat thisisunredistic.

89. Government encouragement for companies to conduct RD&D falls into two
categories:. direct incentivessuch astheRD& D tax credit; and indirectincentivesthat create
afiscal andtechnological environmentinwhichRD&D investmentismorelikely. Thelatter
category, including Renewabl es Obligation and the Climate Change Levy will beconsidered
later.

90. AnRD&D Tax Credit for SMEswasintroduced in April 2000. The Chancellor said
it would underwrite almost one third of research and development costs for small
business.* In the 2000 Budget the Chancellor announced that this would be extended to
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larger companies, abeit with relief at 125% (as opposed to 150% for SMEs). This came
intoforcein April 2002.** We asked our witnessesfor their views on thisinitiative and to
what extent it had changed, or is likely to change their RD&D investment strategy. Dr
Bernard Bulkin, Chief Scientist at BP, welcomed the tax credit, but stated that “ It has not
been the force that drives usto where we do our RD&D”.*** He commented that the cost
of conducting RD&D in Chinais a quarter of that in the UK or the US. Sir David King
insisted that it was too early to determine the effect of the tax credit but that “thereis now
... amuch greater degree of willingness to look into thisissue.**’

91. For other energy companies the tax credit is purely hypothetical. As Powergen
pointed out, if you have no taxable profitsthen it will make little difference, and it would
rather the Government provided cash payments.’® Given that a feature of the energy
market isdifficulty for companies, particularly the generators, to make any money, the tax
creditisparticularlyill-suited asastimulusfor innovationin thissector. The Gover nment
should recognisethat even companiesnot regularly makingaprofit need tothink long
termand invest in RD& D and should consider introducing mechanismsthat provide
that incentive.

92. Of equal concernto usisthecomplexity of therules. Ingiving evidenceto us, neither
Innogy nor Powergen seemed particularly sure asto what qualified under the tax credit’s
rules and what did not.** Private companies are not usually reluctant to employ the tax
system to their benefit. Don Spearman from Vent-Axiaalso reveal ed hesitancy over what
would qualify for the tax credit. He had only just heard of it when he came in to give
evidence: “| took it through to our accountant and he told me that our group company had
considered the sort of work that we were involved with and felt that it was not appropriate
and | told him to go back and ask again”.**® The existence and nature of R&D tax
creditsarenot well under stood by companies—particularly thesmaller ones—and the
rules of the R& D tax credit seem to be too complicated or inadequately explained.
The Government should remedy these problems, since if energy RD&D is to be
resuscitated in the UK in thefield of low carbon technologies, a clear and significant
tax incentive is much-needed.

93. A combination of EU rules on state aid and the Government’s unwillingness to
interferewith the market has meant that the Government has been unwillingto interveneto
fund RD&D inindustry.** The Japanese Government ismoreinterventionist. TheDTI’s
policy of not supporting research that is close to market or should be conducted by industry
contrastswith Japanese companies bei ng subsidised heavily to conduct research on priority
technologies. We were struck that while Japanese industry has a impressive record of
conducting RD&D, it was clear from our discussions that much of the research conducted
by companies such as Sanyo in photovoltaics and fuel cells would not be taken on in the
absence of Japanese Government funding and subsidies for installation. Given the more
benign energy market in Japan, it is not surprising that UK industries are hesitant about
investing in RD&D. The Government has failed to encourage an environment that
encour agestechnical innovation, to providesufficient direct investmentsand tomake
any significant response to the scale of market failure.
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SKILLS

94. Concern about the supply of skilled peopleis at two levels: that which is energy or
even technology-specific, and that relates to scientists and engineers more generally. The
moregeneral issueabout the supply of scientistsand engineerswasconsidered by Sir Gareth
Robertsin hisreview publishedin April 2002.*** Sir Gareth found that therewasaproblem,
with fewer people choosing to study science and engineering, and one which was
particularly seriousin the physical sciences. Heidentified a series of measures, including
increased payment to postgraduate and postdoctoral researchers.

95. In the course of this inquiry we have sought to establish to what extent skills
shortages are affecting energy RD& D and the industry more generally. According to the
Government, the energy sector is skewed towards older people. Apart from the more
general issueabout the supply of scientistsand engineers, it identified threereasonsfor this:

» thetraditiona routes of entry—apprenticeships or graduate traineeships with big
employers such as the CEGB, Gas Board, ICI etc—have disappeared;

» the sector isperceived to be in decline and is unpopular with young people;

* past recruitment moratoria have produced gaps in the age structure.

The Government concludes that “current levels of recruitment are a fraction of what is
required to replace the workforce” . *3

96. Theproblem hasbeen most clearly identified by the Tyndall Centre, which undertakes
transdisciplinary researchinto climate change. The Centre sDirector, Professor MikeHulme
has found, over the last two years, “difficulty in recruiting suitably skilled and qualified
researchersto work, particularly on our energy related projects. Thisisnot aproblem that
we find in the environmental and social side of our research”.**

97. Among the measures being taken by the Government are the retraining of redundant
steel workersasgasinstallersand theintroduction of more modern apprenticeships. It also
points to the significant investment by the EPSRC in doctoral and masters training in
low/non-carbon energy.* Weare puzzled by this|latter point asthe evidence submitted by
the EPSRC suggested adecline, not anincreasein PhD studentshipsin non-carbon energy.
In 2001-02 there were 21 new studentships, only half the figure in the preceding two
years.*® In response to our query, Dr Peter Hedges told us “ The numbers do vary alittle
bit and theindiction in the figuresisthat numbers are going down. My guessisthat if you
had figuresfor the following year they may be going up”.**" Whenthe EPSRC supplied the
project studentship figures for 2002-03, we found that the figures had not gone up at all.**

98. Thisisall themorecurioussince Dr David Lynnfrom NERC described the skillsissue
as*“ something which concernsall of usasresearch councils’ .**® Professor O’ Reilly told us
“Skillsisavery bigissue. Itisabigissuefor EPSRC and it isalot of what we do. Itis
certainly the case that we need to put a big focus on skills”.**®* Of course postgraduate
trainingisonly one part of the solution but we are disappointed to see so little commitment
toit in the past, the effects of which we are now seeing in the workplace. We are dlightly
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reassured to see the skills issue mentioned in the Research Councils’ submission on the
proposed UK Energy Research Centre as part of itsrole in building research capacity.™
The Centreand Network could facilitate much of the*disciplinehopping” identified asbeing
so important by Professor Huime.™® The proposed UK Energy Research Centre and
Networ k should play acrucial rolein bringing forwar d the next generation of skilled
people for the energy sector. We recommend that it adopt this as a key part of its
mission.

99. The ERRG report recommended that UK public energy RD&D investment was
brought in linewith its nearest EU competitors.™*® It would be deplorableif thisaspiration
werethwarted, not by Government parsimony, but by thelack of people availableto do the
job. In the 2002 Spending Review, the Government announced an increase in the PhD
stipend with above average rises in areas where recruitment is difficult.** While lack of
skilled people can hamper investment, it is equally true that lack of investment limits the
opportunities for training. The BRE makes this point forcefully in relation to energy
efficiency technologies:. “ The under-funding by Government and its agencies of this vital
areaof research hasresulted inachronic shortage of appropriately qualified researchersand
technology transfer specialists’.™ Werecommend that the Gover nment r ecogniseslow
and non-carbon ener gy asa shortage ar ea, recognising itsimportance in combating
climate change.

100. The problemsfaced by companiesin recruiting skilled people have been keenly felt
by many of our witnesses:

* Dr Andrew Garrad: “We have recently been advertising for people and we have
received pretty well zero applicants with any experience’. Asaresult hiscompany
has been forced to continue to do its own training in-house or recruit from
overseas.™™®

* Mr John Acton of Compact Power: “We are particularly short of experienced and
even at postgraduatelevel chemical engineersand processengineersin particular” ™’

» Dr Derrick Farthing from Powergen: “if we want to recruit somebody with energy
industry know-how, often we find that there are any number of graduates, but there
are not the right graduates that actually have the knowledge that we need” .**®

101. There are signsthat shortagesin some skillswill prove an obstaclein achieving the
Government’ s renewable energy targets. Professor Robin Maclaren from Scottish Power
identifies it as something we need to address: “we have a fairly low number of power
engineering graduates come out and in research and devel opment as well—and with the
challenge that faces us for renewables over the next 20/30 years | do think we need to
increase the output of technically capable people”.** Professor Goran Strbac of UMIST
highlighted skillsasaproblemin connecting embedded generation to thegrid, animportant
element inincreasing theinput from renewabl e energy sources: “itisnow very clear that ...
industry will find it difficult just to continue business as usual, never mind the challenges

which we have got in front of us’.**®
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102. The larger energy companies are in a position to tackle the problems themsel ves.
Shell, which admits it let things dlip, has introduced a range of collaborations with
universities. It also helps to have an established name with a reputation, according to Dr
Martin Booth: “ We are lucky in that we get some of the best ones, particularly the pre-
university students where word gets around that we have a good scheme and that exposes
them to the sort of things we are doing in my particular area of transportation fuelswhich
helpsto attract them”.*®* Dr Bulkin agreed that Shell and BP werein astrong position but
pointed out that therewasvery strong competition for chemical engineering graduatessince
it was a very demanding degree and few students had the aptitude.*®

103. We aredelighted that the picturein wave and tidal power ismore positive. Dr Tony
Trapp from the Engineering Business told us “ Twelve per cent of our staff have PhDsand
another 10 per cent have first-class honours degrees... We advertised recently and | think
we got about 300 applicants out of which we were able to select half a dozen people that
weemployed. Wework very closely with anumber of universities, particularly Newcastle
University, and wetake students on placements. Wethen transfer them and they come and
work for us. It works out well” .*%® Y oung people are clearly attracted by the opportunity
of working in the sustainable energy industry.

Nuclear skills

104. The state of the nuclear sector, the uncertainty over its future and the unpopul arity
of engineering and physical scienceamong studentshasled to concernsabout theavail ability
of skilled people to the industry. The sector is likely to grow, even without new-build,
primarily in the clean-up area. Responding to potential growth, without new build, and
replacing peopl e leaving the sector on retirement meansthat the sector may need to recruit
1,000 graduates and 530 apprentices per year.'**

105. The DTI’s nuclear skills report was published in December 2002.* It found that
56,000 were employed in defence, power generation, fuel cycle and clean up. It found that
there was no immediate problem in the energy sector but there was cause for concern.
Among its recommendations were that the industry should encourage industry support of
education, training and research and that the Government should establish aNuclear Skills
Task Grouptoforgecollaboration between empl oyersacrossthe sector. BNFL, inresponse
tothedwindling nuclear skillsbase, set up University Research Allianceswhich have created
140 positionsin four universities. BNFL’s Dr Robin Clegg pointed out, however, that all
these researchers were working on safety and current systems. Mr Kevin Routledge said
NNC had been able to recruit al the graduates they needed but that “there are alot less
science graduates around now so everybody is scrambling for the same people. The other
problem isthey are not coming out with any nuclear skillswhatsoever so we are having to
do al the training in-house”.*® Dr Chris Anastasi said British Energy faced a similar
problem: “Last year we recruited 36 new graduates and it costs us an enormous amount of
money every year totrainthese staff”.**” It ishard toimaginethenuclear skillssituation
improving, since the Energy White Paper has all but ruled out new nuclear build.
Even with no new nuclear build, nuclear engineerswill be needed for many yearsto
cometo deal with decommissioning and storage but few graduateswill beinspired to
join an industry in itsdeath throes.
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106. The situation with fusion is encouraging and we hope that the transfer of the UK
fusion budget to EPSRC will further encourage the influx of skilled people necessary to
maintain the status of UK fusion research.'®®

107. The Energy White Paper recognised that many of the skills problemsin energy are
generic and refl ect those bei ng experienced by the economy moregenerally.*® Thereareno
simple answers to the skills problem faced by many parts of the energy sector but we are
delighted that the Government is at last showing signs of agreeing with usthat the school
science curriculum ishaving acorrosive effect on our students' passion for science.'”® We
argued in our report on Science Education from 14 to 19 that science education
needed to be made morerelevant. There are few better examples of a subject that
could enthuse our schoolchildren than non-carbon energy, which has the power to
tacklethe potentially catastrophic effects of climate change.

INNOVATION IN FOSSIL FUEL TECHNOLOGIES
Carbon sequestration

108. CO, sequestrationisthe processby which CO,, following captured duringfossil fuel
electricity generation, is transported to a facility for permanent sequestration. In the
transition to a non-carbon fuel economy, the process could be used to restrict CO,
emissions. CO, has few uses and hence sequestration is the only solution for removing it
from the atmosphere; however, it can also be used for enhanced oil recovery, in which the
CO, isinjected into the reservoir to force oil to the surface. This would maximise oil
recovery from the North Sea.*”*

109. Drawbacks to the technology include the cost of the process, its legality and its
safety. TheDTl iscurrently undertaking areview of theviability of CO, sequestration, due
out this spring, and the Government says it will consider providing support for a
demonstration facility to “kick start” investment or introducing fiscal incentives.”? The
EPSRC plans to spend £67,000 on CO, sequestration in 2002-03.*

110. Shell and BP are members of an international consortium called the CO, Capture
Project.’™ The project, formed in 2000, aims to “to research and develop technologies
aimed at reducing the cost of CO, separation, capture and geologic storage”.*”® The US,
the EU and Norway provide matching funding. We consider CO, sequestration to bea
necessary part of the transition to a non-carbon fuel economy. Nevertheless, it is
important that its use should not act as a disincentive to the elimination of carbon-
based fuels.

111. Given the potential of CO, sequestration in the North Sea, we are surprised that
none of the major UK generatorsisinvolved in the CO, Capture Project. Indeed, only one
generating company project, Norsk Hydro, isinvolved, and it has no presenceinthe North
Sea. The UK’sinput to CO, sequestration research is modest yet the ERRG report says
that “The UK iswell-placed to take a lead, because the North Sea offers opportunities to
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use CO, for enhancing oil production, while exhausted fields provide possible storage
facilities” and identifies it as one of its six priority areas for research.'® We were
encouraged to learn that a Government review “appears to be reaching a very similar
conclusion to [the ERRG] on the potential of CO, sequestration”.*”” In January 2003, the
DTI commissioned AEA Technology to carry out amajor study on CO, captureand storage
inthe UK, bringing together power generators, plant manufacturersand oil companies and
dueto report at the end of April/early May 2003."® The White Paper contains awelcome
impetus for CO, sequestration and recognises the potential and urgency of the situation,
promisingto set up a“detail ed implementation plan with thedevel opers, generatorsand the
oil companies to establish what needs to be done to get a demonstration project off the
ground”.*”® We commend the Gover nment’ s positive approach to CO, sequestr ation.
Thereisareal opportunity in theNorth Seawith enhanced oil recovery astheinitial
economic driver. Policy mechanisms are needed to ensurethat it happens and that
thereisan agreement on the legal and environmental issues of CO, storage.

Clean coal

112. The use of coa for UK electricity generation has declined substantially in recent
decades. In 1950 it made up 89.5% of the UK’ s primary fuel but by 2000 this had declined
t0 15%." 1t producesrelatively high levelsof CO, in generating el ectricity and the decline
inits use has contributed enormously to the advantageous position of the UK in respect of
itsKyoto target. Nevertheless, the UK still has substantial coal reserves and the continued
use of coal would do much to address concerns over the security of other fuels, notably
gas.® Asthe ERRG report concluded, “Coal could make a considerable contribution to
maintainingthe UK’ senergy security”.*®? Clean coal technol ogy whichinvolvestechnologies
toimprove combustion efficiency or co-firing with other fuels, therefore offers many of the
advantages of CO, sequestration and indeed the technologies complement one another.
Coal can also be used as a source of hydrogen fuel, through gasification.'®

113. The DTI's Cleaner Coal Technology programme provides support for RD&D
projects, most of which are concerned with devel oping greater efficienciesinfuel boilersas
well as co-firing coal with other fuels such as biomass and natural gas. The budget for the
Cleaner Coal Technology Programmeis£21.7 million over threeyearsof which government
fundingis£8 million.*®* Thedevel opment of clean coal technology offerssignificant export
opportunities, particularly south east Asia, as the Trade and Industry Committee reported
in 1998. The Trade and Industry Committee also noted that without Government support
for demonstration projects, these opportunities will not be realised.®®* The Government
acknowledged theimportance of the technology to Indiaand Chinabut decided not to fund
demonstration projects.’® We notethat the US Government isinvesting $2 billion over 10
years on clean coa technology.®® The Energy White Paper says the Government will
continue to fund clean coal RD&D.*®
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114. The UK’ smost efficient coal -powered generation plants, at Drax, havean efficiency
of 39%, and there are hopes that clean coal technology could improve thisto 52%.'%° The
Confederation of UK Coal Producers recommends that the Government follow-up the
supercritical boiler retrofit project at an existing coal fired power station, asrecommended
by the DTI.®® As with CO, sequestration, we are happy to see clean coa technology
pursued, but not at the expense of renewable sources of energy. We believe that the UK
should play toitsstrengthsand exploit itsnatural resources. Assuch, the continued
use of coal has a role in the UK’s energy mix provided that CO, emissions are
substantially reduced. We therefore support investment in clean coal technologies,
for export aswell as UK use, in tandem with CO, sequestration.

INNOVATION IN RENEWABLE ENERGY TECHNOLOGIES

115. Thebackground and status of energy generation technol ogies hasbeen well covered
by the ERRG review group. We will not attempt to reproduce its analysis but add some
observations of our own.

Ener gy efficiency and construction

116. The PIU report concluded that energy efficiency had avital roleto play in reducing
the UK’ s carbon emissions, arguing that it should be prioritised “at the highest levels of
Government” and calling for a20% improvement in domestic energy efficiency by 2010 and
afurther 20% by 2020."" Thisreflectsthe views of the Energy Savings Trust which has
found that the average home in England and Wales consumes 20% more energy than
equivaent homein Denmark.*®* The Trade and Industry Committee hasidentified energy
efficiency asthe most important mechanism to alleviate fuel poverty.'*®* The ERRG report
recommends that energy efficiency be aresearch priority.

117. Energy efficiency falls principally within the remit of DEFRA, the Energy Savings
Trust and the Carbon Trust, through its Action Energy programme. Little supportisgiven
to RD&D by these bodies and the Research Councils’ interest seems to be restricted to a
few studies funded by the ESRC into the uptake of technologies. The Tyndall Centreis
undertaking a £240,000 research programme into energy efficiency and low emission
housing.®* The Government saysthat it “ has supported energy efficiency since the 70sin
the form of demonstration schemes, subsidised surveys, good practice guides and support
for RD&D. For the future, government support may well be needed for more generic
RD&D at a pre-competitive stage”.**

118. Professor David Strong from the BRE was concerned by the fragmentation of
Governmental schemes, pointing out that theDTI, DEFRA, the Office of the Deputy Prime
Minister, the Energy Savings Trust, the Carbon Trust and the devolved administrations all
have an interest. This fragmentation meant that none of the projects in this field had a
critical mass or any impact.'*
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119. TheBRE ishighly critical of Government investment in energy efficiency RD& D:*%’

“Recent changes to departmental research responsibilities have resulted in asituation
where very little underpinning research is being undertaken in the UK. Furthermore,
possible sourcesof funding arenow highly fragmented andinvariably requirematching
funding from industry, which is often difficult (or impossible) to obtain”.

Professor Strong suggested that a proportion of the Energy Efficiency Commitment could
be ring fenced and used to fund some of the underpinning research.’®® Hefelt that afigure
of around £35 million would provide the research investment required. The BRE suggests
that there were some easy targets that could be attacked, in particular thin-film insulation
for solid-walled housing which would have a big effect on energy consumption.’® The
Energy White Paper acceptsthe ERRG’ srecommendation that energy efficiency bepriority
research area: “The research and development to enable these technologies to make a
contribution in the years to come needs to start now. The Carbon Trust’'s Low Carbon
Innovation Programme ... providesfunding to enabl e that to happen”.*® Aswe commented
in paragraph 44 above, the Carbon Trust’s RD& D budget is not very large and we
dispute the Government’s assertion that it has the funding to make a significant
impact on ener gy efficiency RD&D.

120. Wewere concerned to hear Mr Wright’ sviewsthat thereisalot of energy-efficient
technology that has been tried and tested but is not being deployed.”* Don Spearman from
Vent-Axiatold us that “most of our European neighbours seem to be well ahead of usin
terms of energy saving products, and therefore we are building products that will go into
Holland, Germany, Japan, North America, and waiting for the necessary legisation to
happen in this country to catch up with them and have the products available to do that” .22
Mr Spearman pointed out that companies such as his wanted well-signalled changes in
regulations from government, giving them time to devel op the right products: “the sort of
developments we get involved with typically can take four or five yearsand ... can use up
5 per cent of our budget on one product” 2%

121. Mr Spearman was concerned about the drawing up of new regulations. Hefelt that
the Government tended to find out what products were available rather than ask
manufacturers what they would be prepared to develop. He told us “We had an industry
meeting yesterday and even manufacturers that do not have these products, if they know
they aregoingtobeneededinfiveyears time, will go away and devel op them, and certainly
have them ready by the time those requirements are there” .** Mr Wright commented that
when people buy a new house, energy efficiency is unlikely to be a mgjor factor in their
decision-making: “The housing industry does not innovate to compete. The housing
industry isdriven by legisation. It has always been driven by legislation. The housesare
designed to meet the minimum requirements of the building regulations’.?® Professor
Strong pointed out that new regulations can provide major business opportunities.®®

122. The Energy White Paper says that improving energy efficiency is the “cheapest,
cleanest and safest way of addressing our energy policy objectives’ and that the Government
expects half of the UK’ s emissions reductions by 2020 to come through improved energy
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efficiency.?®” The Government “will start work immediately on the next major revision of
the building regulations, which we will aim to bring into effect in 2005".2% The housing
market isdriven by Government regulations and it isour view that these have not
been tough enough in thepast. Wewelcomethe Gover nment’spledgeto makemajor
revisions of its building regulations and recommend that these are demanding,
recognising that they can be a powerful stimulusto innovation by manufacturers.

123. It is disappointing that apart from various support schemes there is very little
incentivetoinstall energy efficient technologiesinto buildings. Professor Strong welcomed
the new EU Directive on the energy performance of buildings, which will require housesto
belabelled. This, hesaid, “will provide avery useful differentiation for house buildersto
differentiate the mediocre house from the more energy efficient house”.*® Heasofelt that
the removal of VAT from insulating materials would be a val uable move.”° The Budgets
of 2000 and 2002 reduced the amount of VAT payable on some forms of energy efficiency
from 17.5% to 5%.%*

124. We await the revised building regulations in the hope they will provide the
market pull for innovative energy-efficient products. We hope they are able to
compensate for the lack of technology push generated by the feeble level of public
RD& D funding in this area.

Hydroelectric

125. Hydro power isacommercial technology and accounts for asignificant proportion
of the UK’s renewable output. Total electricity generated from renewables in 2001
amounted to 10100GWh, 38% of which was from large-scale hydro generation. Hydro
makes up half of current renewable energy production in the UK. There aredifficultiesin
the further expansion of hydro stemming from the lack of new available sites and the
environmental disruptions.?? Thetechnology is getting very little support. Initsevidence
to the inquiry, NERC drew our attention to a report by the International Energy Agency
publishedin 2001. It claimed that “hydroisthe most environmentally friendly of all forms
of electricity generation based on categories of emissions (including greenhouse gas
emissions)... anditistechnically feasiblethat hydro generation could treblein capacity and
so provide 30% of the[ UK] Government’ stargetsfor renewabl e energy generation by 2010
and 2026 respectively” > Wefind it hard tor econcilethe Gover nment’ sappar ent lack
of interest in arelatively maturetechnology with theenthusiasm of thelnter national
Energy Agency. We recommend that the Government follow up the IEA’s report
with its own assessment of the role that hydro can play in the UK’s energy supply.

Solar
Photovoltaics

126. Photovoltaic (PV) technology converts daylight into electricity. The DTI has had
an RD&D programme since the mid 1990s at an annual level of £0.5-1 million, largely

targeted at paper studies addressing technical and infra-structural barriers and monitoring
thefew existing installations. EPSRC has amajor programme of PV research, amounting
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to £3.5 million in 2001-02. The ERRG recommended PVsas a priority research area but
the Energy White Paper was rather non-commital >

127. The DTI has run a series of schemes in recent years. In 1999, the DTI made
available £5 million over 2-3 yearsfor PV componentsand systems. Thiswasfollowed up
by £1 million for the Domestic PV Systems Field Trial and £3 million for the Large Scale
Building-Integrated PV Field Tria (for public sector buildings). In March 2002, the
Government announced thefirst phase of the Mg or PV Demonstration Programme which
isworth £20 million.?*

128. We were interested in the approach from Intersolar. Phillip Wolfe's company is
developing aproduct that is“to all intentsand purposes abuilding product but incorporates
the photovoltaics ... With our solar date, every solar slate replaces a slate which would
otherwise go on to that roof so we get an economic trade-off which helps make the
economic case for photovoltaics’.?® We were pleased to hear that Persimmon Homes is
collaborating on this programme. Less encouraging were the views from Stephen Wright
of Gusto Homes: “It does not stack up financialy at the moment ... we have been getting
problems when trying to put photovoltaics on roofs’. %

129. The Government has clearly decided that PV's are a priority since it attracts the
highest amount of DTI RD& D funding for any technology other than nuclear fusion. But
wearenot sure onwhat basi sthisdecision hasbeen made. The ERRG report acknowledges
that Japan and Germany have a significant lead over the UK but it recommends PV as a
priority research areaon the basisthat the UK could make animpact on the next generation
of PV technologies. Thisis despite concluding that the UK’ s competitive position is no
morethan “tenable” . Mr Philip Wolfe, who runsacompany manufacturing PV roof tiles,
indicated that “we are along way short of the cutting edge ... we need to or have indeed
already selected prospective winners but we have not converted that into RD& D effort and
support for theindustry”.#° In other wordswe are very closeto missing the boat with PV's.
Sir David King seemed confident that the UK hasareal opportunity of taking theleadinthe
next generation of photovoltaics, based on Britain' sstrength in new plastics, currently being
employed in flat screen technologies.”® We were interested to hear that Sanyo is moving
into the European PV market. Having visited Sanyo’s Solar Ark, theworld’ slargest solar
array, during our visit to Japan, it will be interesting to see how UK companies can cope
with this competition.

130. The Government describes the PV demonstration programme as a “ major market
stimulation programme” intended to be analogous to the schemes run in Japan and
Germany. Thismay beitsintention but given that the Japan’ sNEF residentia PV subsidy
programme had a budget of around £130 million in 2002, the UK’s programme is
comparatively minor. InJanuary 1999, the German Government launched a100,000 Roofs
programmefor photovoltaicsinwhichit assigned abank toissue 10-year, interest-freel oans
covering almost 40% of the cost of a PV system. The programme will cost almost €500
million and will run until 100MW has been installed.”*
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Solar heating and cooling

131. This embraces two technologies. Passive solar design uses building design to
capture, store and distribute solar energy. There seemsto be little Government support for
RDé& D, although the Carbon Trust, through its Action Energy programme, and DEFRA
provide support for its deployment. Support for the technology comes from Professor
David Strong from the BRE:

“Anintelligent architectural design canexploitthenatural systemsthat areavailablefor
free, so as to drive the ventilation systems to provide daylight and so on. These are
extremely important renewabl e technol ogieswhich inthe UK we have aworldlead on
in many respects and yet we are not particularly good at capitalising on this expertise
becauseitisnot atangible product in theway that photovoltaicsareand in theway that
wind power is’.?2

132. Solar thermal or active solar heating is a mature and proven technology and has an
“ established but small market”, according to the Government.?® The Energy Conservation
and Solar Centre (ECSC) describes solar heating as the “ Cinderella of renewable energy
systems’.?* The ECSC argues that the technology is cheap and capable of being installed
inany building, yet wasdismissed, it says, in one sentence by the PIU. The White Paper says
that revisions to the building regulations will encourage solar water heating.?

133. Professor Strong's sentiments strike a chord with us. It is easy to focus on
electricity generation and ignore perhaps simpler technologies that can deliver reductions
in CO, emissions at lower cost. We have suggested earlier that the Government should
prioritise more with its RD&D strategy and we risk accusations of inconsistency by
demanding attention to some technologies. However, we are concerned that the relative
benefits of non-PV and PV solar have not been adequately established. The ERRG report
lumps non-PV solar in with energy efficiency technologies and while efficiency is given
priority status, thereisno sign that non-PV solar should benefit. Professor Strong indicates
that the UK has a world lead in passive renewables. We recommend that the
Government commission a cost-benefit assessment of different solar technologies.

Wave and tidal

134. Wave and tidal energy has huge potential in the UK, with one estimate suggesting
that 1,000 MW could be installed by 2012-13.%° Set amid oceans, with strong currents,
Britain has amassive natural resource. Tidal energy is more reliable than wind and solar
power but intermsof technological development itiswell behind both. Current generation
costsarerelatively high although we have been told that in thelong term it hasthe potential
to be one of the cheapest forms of electricity generation.”” The UK has RD& D strengths
in these technol ogies, with asmall number of companieswho lead the development of the
technologiesaswell asanumber of universitieswith asignificant research capability inthis
area?® EPSRC has amoderate investment in wave and tidal research, having risen from
nothing in 1999-2000 to around £0.5 million in 2001-02. The DTI expectsto spend £1.6
million on RD& D in 2002—03 and has recently announced that two companies—\Wavegen
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and Tidal Hydraulic Generators—will receive £3.7 million between them to develop
prototype tidal generators off the coasts of Islay (west Scotland) and Pembrokeshire (see
Table 6). Wave and tidal were considered priority areas of research by the ERRG report,
stating that they were technol ogies with “good long-term prospects of yielding very large
reductions of carbon emissions” with “the potential to play asignificant rolein helping to
meet thechallenge of asecure, sustainable, low-carbon energy supply”.? Brian Wilsontold
us that he was a fan of wave and tidal technologies and that the DTI had managed to
support al credible projects in wave and tidal energy, which begs the question as to why
there are so few credible projects.”® Mr Wilson seemed very confident about the future of
the technology, suggesting that the current commercial generator on Islay only needed to
be scaled up and mass produced like sausages.®* WehopetheMinister isright andit really
isthat smple. Wewere pleased to see hisannouncement of new funding for wave and tidal
projects two days after appearing before us.?*?

135. Wave and tidal power was the subject of aninquiry by our predecessor Committee
inthelast Parliament and it remains a particular concern of ours.”* The report concluded
that there were no major technological barriers to its exploitation and criticised the
Government for itslack of funding. 1t recommended amanaged programme by the EPSRC
for wave and tidal and a “significant proportion” of the £100 million announced by the
Prime Minister for renewablesin March 2001. Wear epleased to seethat waveand tidal
energy hasreceived greater governmental attention since our predecessors report.
We hope that the recent increases in funding represent the first stage in building
capacity, leading to investment commensur ate with the potential of wave and tidal
energy. We can look forward in the near future to investment commensurate with
wave and tidal energy’s potential impact on the UK’ s energy supply.

136. A further recommendation of our predecessorswasthat a National Offshore Wave
and Tidal Test Centre should be set up. Initsreply, the Government said that it had taken
thefirst stepsin setting up aMarine Energy Test Centre at Stromness in the Orkneys. We
welcome this development and look forward to its opening “later this year” ?* Thereis
clearly progressin this field but the Government would do well to note these comments
from the Engineering Business:

“Tideand wave energy technol ogy devel opers areintending to make huge progresson
large-scale systems in a very short time scale, al on low budget programmes. The
challengefor government isto decide how desirableit isto generate significant power
from wave and tide resources, and how important it isto devel op these new industries
based on British companiesusing existing UK skillsand infrastructure. If the answer
to both of these questionsisyes, then we are confident that we can deliver and the only
requirement is to provide market conditions that encourage this to happen” . >

Severn Barrage

137. The Severn Tidal Power Group was formed in 1984 to assess the potential of
building atidal barrage to generate electricity. The tides in the Severn Estuary have the
second highest range in the world and the Group estimates that it could supply 6% of the
current electricity demand of England and Wales?® The project stalled following
privatisation of the industry and has faced objections from environmentalists because of
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disruptions to wildlife habitats.?” In February 2002 the Group submitted a “ Definition
Study” to determine whether re-appraisal of the Barrage was justified, with the not
unsurprising conclusion in the Energy White Paper that it was.®® We are not in aposition
to form ajudgement on this project, except to say that thereis plenty of scopefor installing
renewable energy generation with little or no environmental impact and that these should
be given priority. We agree with the Government’s conclusion that “plans for a Severn
Barrage would raise strong environmental concerns and we doubt if it would be fruitful to
pursueit at thisstage. Tidal barrages may be capable of offering major renewable projects
which will help us reach our goals and we will continue to explore opportunities’. %

138. Wave and tidal energy has enormous potential and can deliver a clean and
predictable energy supply. We recommend that the UK should make a major
investment in thisnichemarket and aim to gener ateat least 5% of itselectricity using
wave and tidal technologies by 2020.

Wind

139. According to the British Wind Energy Association, the UK has “over 33% of the
total European potential offshorewind resource—enough to power the country nearly three
times over” .2 A report commissioned by Greenpeace concluded that wind farms off the
coast of East Anglia could supply a quarter of UK electricity needs by 2020.2* The
Government expects wind to make the largest contribution to its 2010 renewables target
and, with biomass, to the 2020 “ ambition” .2* Brian Wilson said hewas|ooking to offshore
to provide the big hitsto reach 10% renewables target by 2010. He said there had been a
bias towards wind with the DTI's capital grants scheme, but not at the expense of other
technol ogies.**® Thisisacuriousstatement sincein alimited budget fundingisalwaysat the
expense of something else.

140. A distinction is usually drawn between onshore wind and offshore wind. The
Government considers that “ Onshore wind is an extensively deployed and commercially
viable technology and so relatively little government research and development money is
allocated toit”. In contrast, “ Offshore wind requires further devel opment, demonstration
and assessment before it becomes a proven and commercia technology”. The ERRG
describes offshore wind as “near market” but that it has “long-term prospects of yielding
very largereductions of carbon emissions’.?* The EPSRC clearly considersthat littlebasic
researchisnecessary and in 2001-02 invested only £330,000, although thisis scheduled to
rise to £481,000 in 2002-03. This reflects the fact, quite reasonably, that the technical
obstacles are largely to do with siting major marine engineering projects in harsh
environments. The Government published a consultation document, Future Offshore, in
November 2002, which proposes a strategic planning framework as a basis for major
expansion of the offshore wind industry.

141. We have heard criticism of the Government’ sresearch policy onwind. Dr Andrew
Garrad, awind energy consultant, arguesthat RD& D investment is still required on wind.
The British Wind Energy Association agrees: “there isaneed for continued fundamental
research to achieve projected cost savings and performance improvements’ into condition
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monitoring and novel and larger turbine designs.®*® The technology may be mature by the
standards of other renewable energy sources, but even with conventional power stations,
thereis still work to be done on improving reliability and efficiency. The sameistruefor
wind.

Geothermal

142. Geothermal energy uses subterranean heat to generate el ectricity or provide heating.
The UK hasanumber of sitesin which geothermal heat can be extracted from aquifersnear
to the surface. Southampton has a city centre district heating system fed in part by
geothermal heat. A much larger resource could be tapped if access could be gained to hot
rocks deep underground. Typically, two bore holes are drilled to around 3—4 miles depth
in suitable locations. Geological fractures in the rocks are then formed to connect the
bottom ends of the bore holes. Water is injected down one bore hole so that it percolates
through the fracture pattern to re-emerge up the other bore hol e as steam. The concept was
pioneered inthe UK and the USA but the UK RD& D programme ceased over 10 yearsago
on the basis that it was never likely to become commercialy viable. Thereis an EU co-
ordinated programme in France and Japan is conducting research in geothermal energy.?*

143. The NERC states that geothermal energy has potential for domestic or small-scale
commercia use but that demonstration projects are urgently needed. The adaptation of
North Searigs also offers some possihilities although the NERC suggests that the window
of opportunity is short.?*

Combined heat and power

144. CHPisnot strictly anon-carbon technology. Rather, it isahighly efficient energy
technology (70—-90% fuel efficiency compared with 40-50% for most power stations) which
employsthe heat given off asaby-product of electricity generation. CHP schemes may use
a variety of fuels on arange of scales: for industries with large heat requirements, at a
community level, or so-called micro-CHP for domestic users. The Government has set a
target of 10,000 MWe (megaWatt equivalents) by 2010. It believesthelong-term potential
of CHPto be* considerable” with 600,000 SMEsand half of UK homeshosting aunit. BG
MicroGentold usthat aquarter of the UK’ sKyoto Commitment could bedelivered through
micro-CHP aloneif al 13 million suitable UK homes were converted.?®

145. EPSRC spent £267,000 on CHPresearchin 2001-02. Itisour impressionthat while
technological improvementscould do muchtoimprovetheviability of CHP (including fuel
cells), many of the problemsrelateto the need for effective demonstration programmesand
market issues, such as net metering .2*

146. CHP has a valuable role in reducing carbon emissions and we welcome the
Government’s ambitious targets for its installation. We note the Environmental Audit
Committee' s concern that NETA, which was intended to encourage CHP, was having the
opposite effect.”® We wereimpressed during our visit to Japan the support given to CHP
and were impressed by the demonstration programme by Osaka Gas. There is progress
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being made in the UK. We are aware that Woking Council has become the first UK local
authority to supply customers with electricity on private wire CHP networks.?** On the
down side, we note the fact that the amount of electricity generated by CHP, having
increased steadily throughout the 1990s to a peak in 2000, subsequently fell in 2001.%2

147. 1t has been suggested to us that micro-CHP needs further support. BG MicroGen
calls for a direct grant support from the Government and the extension of 5% VAT to
accredited micro-CHP.?*® The Energy White Paper isenthusi astic about the technol ogy but
contains Nno new measures to encourage its deployment beyond support for further field
trialsand asking the Carbon Trust and the Energy Saving Trust to review current and future
CHP programmes.”*

Fue cdls

148. Fuel cellsare essentially batterieswith acontinuous supply of fuel. This, along with
the fact they have no moving parts, allows their long-term operation. They are not non-
carbon technol ogies as such, asthis depends on the fuel used, but typically they have high
efficiencies and can be employed for CHP. Fuel cells have a number of applications,
including:

portable generators and battery replacement;

battery replacement products for hand-held electronic devices;
commercia cogeneration;

residential and commercial CHP;

distributed and central generation; and

automotive applications.®*

149. After photovoltaics, fuel cells attract the largest share of the EPSRC’ s renewable
energy funding. In 200203, itsresearch funding isexpected to bearound £1.5million. This
comparesunfavourably with Japan’ s Government research investment. 102002, NEDO had
abudget of ¥10.53 billion (around £55 million) for itsfuel cell programme. USRD&D on
fuel cells and hydrogen was reported to be $27.7 million (around £18 million) in 2001.%%°
The DTI considers that “A number of serious techno-economic issues remain to be
overcome before mass market applications in the fields of transport (replacement for the
internal combustion engine) or stationary power generation (distributed generation/CHP)
will be possible... Commercialisation for niche applicationsis widely expected within the
next 2-5 years’. We understand that the Carbon Trust and DTI will undertake a joint
market assessment of RD& D needsin rel ation to thecommercial application of fuel cells.®’

150. According to Professor Gary Acres, UK activity in hydrogen fuel cells has been
“pretty low key” until now. Professor Acres hasworked for Johnson Matthey, which has
been working with fuel cells for 30 years but only because of its global interests. Now,
many organisationsin the UK had shown an interest “almost to the point where we cannot
cope with it”.*® Dr Nigel Brandon of Imperial College and Ceres Power, a spin-off
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company developing fuel cell technologies has identified three main barriers to the
commercialisation of fuel cells:*®

» the current regulatory environment makes it extremely difficult to install fuel cell
technologies;

» extensive demonstration and field trials are critical to commercialisation; and

* market entry support is needed to help “push” the technology in early years.

According to Dr Brandon, “UK industry hasthe potential to become animportant supplier
of high value componentsto original equi pment manufacturers... UK devel opersanticipate
sales of around 50 MWe per annum into this sector by 2010". Dr Brandon told usthat the
DTI had been funding small projectsbut wasnot ableto fund demonstration programmes.

151. Thecreation of Fuel CellsUK wasoneof the principal announcementsinthe Energy
WhitePaper. It aimsto “foster the devel opment of aUK industry, to raisethe profile of fuel
cell activity in the UK, and to act as central liaison point for national and international
activity”.?* The Government also announced that it would review, with the EPSRC, the
supply of doctorates and M Scs with the requisite skills. %

Hydrogen

152. The hydrogen economy is considered by someto be the holy grail of energy policy,
with hydrogen generated from renewable energy sources and possibly used as a fuel for
local electricity generation or invehicles(seeBox 3). Thetimescalefor thisislong (30-50
years) but the deployment of hydrogen technology may begin considerably earlier—
hydrogen-powered carsare already available. The DTI doesnot currently have ahydrogen
programme but it is reconsidering thisin the light of the recommendation by the ERRG
report that it be given priority status. The UK Government’ s stance can be compared with
that of the US: President Bush announced a$1.2 billion package in his State of the Union
address on 28 January 2003 to develop the technologies and infrastructure needed to
produce, store, and distribute hydrogen for use in fuel cell vehicles and electricity
generation. Thiswill bring total US expenditure on hydrogen research to $1.7 billion over
the next five years. The EPSRC identifies hydrogen as a priority area but spending until
now asbeen modest (£0.5 millionin 2002-03), althoughit formsone of SUPERGEN' sfour
themes and a virtual research centre was been set up in early 2003, coordinated by
Birmingham University.”
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Box 3: The hydrogen economy®*

Hydrogen is the most common element in the universe athough it does not exist in
large quantitiesin a useful form. It can be produced from water or from hydrocarbons
in fossi| fuels or biomass. Hydrogen can be converted into energy using existing
energy technologies, such asfuel cells, engines, and combustion turbines, with water
the only waste product. It can be used as afuel for vehicles (where development is
progressing rapidly), as ameans of storing energy, to provide hesat or in stationary
applications to generate electricity. It istherefore both afuel and an energy carrier.
An energy infrastructure that relies on hydrogen could enable much greater use of
distributed energy systems in which small, modular electricity generators

can be placed right where they are needed for heating, cooling, and powering

offices, factories, and residences. In the short term, hydrogen will come from fossil
fuels with CO, produced as a by-product but its use would have advantages
particularly in fuel cells whose higher efficiencies could lead to reductions in carbon
emissions. Although on aweight for weight basis, hydrogen has more energy than any
other fuel, it has avery low density. The production of hydrogen from non-carbon
sources provides a significant challenge, as do storage and transport.

153. Industry is taking a keen interest in hydrogen. Shell Hydrogen has alarge RD& D
programmespending £18 million annually, mostly conductedin theNetherlands. BP spends
£8 million ayear but unlike Shell’ sactivities, which are directed primarily at transport, BP
is taking a broader perspective, looking at hydrogen generation, transportation and
storage.®® Intriguingly, the nuclear industry istaking an interest. BNFL'sevidenceto the
inquiry describes how nuclear generation could be used to produce hydrogen, with high
temperatures making the el ectrolysis more efficient.?%®

154. Technological progressis needed on transportation and storage. Hydrogen has a
low density and so techniques are needed to store it in a space-efficient manner. We
welcometheattention being given to hydrogen RD& D by the Government. Thereis
a UK big opportunity to takethelead herein akey area of energy research.

Storage technologies

155. Theintermittency of many renewable sourcesislikely to be an increasing problem
as their contribution exceeds 10% of electricity generation, as the Trade and Industry
Committee discussed in their report on Security of Energy Supply.”” National Grid
envisages that more short-term generation will be required. Currently storagein England
and Wales consists of hydropower plants, in which water is pumped up to areservoir and
used to generateelectricity at peak times. Hydrogenisonesolutionand another isfuel cells.
Innogy is developing aform of fuel cell technology called Regenesys in which electrical
energy isconvertedinto chemical potential energy. Ondemand the processcan bereversed.
EPSRC is funding research in this area.?®
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Bioener gy

156. Bioenergy isthe use of cropsto provide an energy source. Crops are carbon-based
and their combustion provides energy but releases CO,. Sincethe crops have “fixed” the
same amount of CO, during their growth, their usefor energy is considered carbon-neutral
(although there is some net production of CO, through energy expenditure during growth
and processing). Plants can be used in three ways to provide energy:

» direct generation of electricity through combustion of either specially grown crops
or plant residues,

» asasourceof fuel through processessuch asgasification or pyrolysis(thecontrolled
thermal degradation of biomass to derive energy and chemical products); and

+ asdirect sources of liquid fuels with applications in transport.?®

157. Bioenergy RD& D issupported by the BBSRC, amounting to £255,000 in 2001-02,
and by the EPSRC, amounting to £540,000 in 2001-02.7° Departmental funding is split
betweenthe DTI, DEFRA and the Forestry Commission, with annual expendituresof £3-4
million, £600,000 and £300,000 respectively. This embraces emergy crop trials and the
installation of conversion technologies. Further support will also come from the capital
grants schemeled by the DTI and the New Opportunities Fund. DEFRA also has abudget
of £32.5 million for energy crops establishment and infrastructure.?”* The ERRG report
decided not to recommend bioenergy as one of its priority areas, describing it as having
“good medium term prospects’.

158. The Institute of Biology describes Government support as “piecemeal and lacking
policy-driven direction”.?”> The cross-Research Council programmes on “Towards a
Sustainable Energy Economy” and “ Rural Economy and Land Use” should offer adegree
of coordination at the basic research level.?® We are struck by the particularly high
number of public funding bodies active in bioenergy. The Government should
simplify its support schemesin thisarea.

159. Crucial to the uptake of biofuelsis stimulation of the market. The Government has
reduced the duty on biodiesel to 20pence/litre below the standard diesel rate and proposes
tointroducesthe sameincentivefor bioethanol, subject to EU agreement. The Government
envisages that these fuels could make up 5% of total fuel use by 2020. We welcome these
initiatives. The Government must employ fiscal incentivesto encourage the greater use of
low-carbon fuels. Wewere interested to hear Brian Wilson’ sthoughtsin this areabut | eft
disappointed: “Can we pass on biofuels ... | do not want to be over-departmental but
biofuels is more on the transport and DEFRA side.”™

Energy from waste

160. Energy recovery from waste includes a number of established and emerging
technologies. Many wastes are combustible and energy can be recovered through
incinerationwith el ectricity generation. Wewere pleased to seeenergy fromwasteincluded
in the Government’s submission to this inquiry but mystified as to why it received no
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mentioninthe ERRG report. Of greater concern were the commentsfrom John Actonfrom
Compact Power, acompany “My perceptionisthat it isapolitical hot potato becauseitis
too far down therecycling and reuse, the normal cyclethat if somebody standsup and says,
‘Webelieveinenergy fromwaste’, they areactually saying that they are going to encourage
waste being diverted into energy resources and | feel that that was really the pressure that
came on perhaps from other sources’.?”> The Government statesthat it is“keen to support
the development of thissector” without explaining how it goes about doing this, other than
hoping that the Renewabl es Obligationwill providethe necessary incentive.”® Certainly the
modest investment by the EPSRC in energy from waste (£125,000) will do little do
stimul ate the sector.

161. Weareaware of thesetensionsidentified by Mr Acton but we note with interest the
policies abroad identified by the recent Strategy Unit (formerly PIU) report on waste
management. It found that even countries with high recycling rates incinerate a large
proportion of their waste. The Netherlandsincinerate around 30% of their waste (the UK
currently incinerates about 9% of itswaste) and in Italy, despite having kerbside recycling
and other measuresin place to tackle waste, the Government has recently decided to build
someincinerators. It commentsthat incinerationiswidely used in other nationsasameans
of recovering some energy aselectricity and heat. The report discussed the waste pyramid
set out inthe EU’ sFramework Directive on Waste, inwhich waste strategieswereclassified
in the following order of priority:

waste reduction;

re-use;

recycling and composting;

energy recovery with heat and power;
energy recovery;

landfill with energy recovery; and
landfill.

The report argued that efforts should be made to move up the hierarchy.?” We look
forward to the conclusions of the Environmental Audit Committee and the Environment,
Food and Rural Affairs Committee in their inquiries on “Winning the War on Waste” and
“The Future of Waste Management: Moving up the Waste Hierarchy” respectively.

162. We support policiesto encour age less wastage and morereuse and recycling
but it is inevitable that there is waste and Government policy should place no
obstaclesin theway of technologiesthat can harnesswaste which cannot berecycled
togeneratepower. Wecommend Mr Acton’ sinitiativein moving histechnology forward:
“quite frankly we could not take the risk that we would not be decided to be the winners,
so we have made our own independent arrangements” .2’

INNOVATION IN NUCLEAR FISSION

163. Nuclear power accounted for around 23% of UK electricity generationin 2001. It
produces no greenhouse gas emissions and therefore, compared with the rest of the
generation sector, plays a significant role in helping the UK meet its emission targets.
Generation isexpected to peak in 2005 (around 25% of electricity supplied). 1n 2025, only
1 of the 16 existing nuclear stationswill be left (Sizewell B) unless new reactors are built.
Publicly funded researchinto fission reactors mirrorsthisdeclineand beganto declinewith
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the privatisation of the electricity sector in 1990-91. In 1989-90 the Department of Energy
(later amalgamated with the DTI) invested £164 million in nuclear research but this has
decreased to almost zero. DEFRA continuesto fund safety and storage research.?”® BNFL
calculatesthat in 1974 around £500,000 (at 2000 prices) was spent by the Government on
nuclear RD&D.? There has also been asignificant decline in university-based-fission—
related research over the same period. EPSRC is currently the largest sponsor of fission-
related RD& D with commitment for areas such as materials research of approximately
£350,000 per annum, although BNFL considersthisto bein “ specialised or niche areas of
littlerelevancetoindustry” .?* Thisdeclinein publicRD&D fundingisalsoreflectedinthe
private sector: whileNuclear Electric spent £116 millionon RD& D in 1989, British Energy
and BNFL combined spent £115 million in 1999-2000, representing a considerable
reduction in real terms.

164. Perhapsnot surprisingly, thewithdrawal of Government support for nuclear RD&D
isnot welcomed by BNFL, who argue that Government isrelying too much ontheindustry.
It argues that when BNFL was set up in 1971 it was envisaged that UKAEA would
“continue to underpin the UK’ s nuclear science base”. Yet UKAEA research centres at
Harwell and Winfrith have been run down and the AEA Technologies, apart privatisation
of UKAEA, haswithdrawn from nuclear research.®* The British Nuclear Energy Society
is concerned that there is no coherent research strategy in nuclear fission.?®®* The situation
is not welcomed by Professor Bill Lee from the University of Sheffield, who is concerned
that those researching in the nuclear field are almost all employed by BNFL and British
Energy. Hefeelsthat these scientistsmay haveaconflict between commercial interestsand
the long-term plans for the disposal of waste and that there is limited communication
between nuclear research teams.®

New reactor technologies

165. Thereis currently no Government funding into new reactor technologies and little
takes place in the UK (BNFL spent £1 million, out of its total 2001-02 RD& D budget of
£113 million, on reactor research). The UK does have astakein reactor RD& D following
the purchase by BNFL of the US company Westinghouse and as a member, along with
British Energy, of the Generation IV consortium (seebelow). British Energy ceased RD& D
into future nuclear systems in the mid-1990s.%

166. BNFL argues that research into future nuclear systemsis the only area of energy
research that Government doesnot fund. The ERRG indeed made clear that “ Researchinto
the devel opment of any new reactor designsshould be chiefly amatter for theindustry” .We
note the report’s use of the word “chiefly” since as far as we can tell the Government’s
position isthat nuclear systems research is exclusively a matter for industry.

167. The US Department of Energy set up an initiative known as Generation IV at the
end of 2000 to consider future nuclear energy systemsthat could be deployed by 2030. The
Generation-1V International Forum wasset up in July 2001 comprising nine countrieswith
interests in the future of nuclear energy RD&D. Governments, industry and the research
community are represented at the Forum. The aim isto develop reactor designs that are
safe, economical, proliferation-resistant and produce minimal waste. The UK, through the
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DTI, isamember of the Forum but while the US has spent £9 million to fund American
participants, theDTI leftit to the UK participants (BNFL, British Energy and NNC) to fund
their own involvement. Asaresult, BE has decided to leave and NNC may soon follow.
BNFL argues that UK participation in Generation IV is important “to assure access to
future energy options, while sharing the costs with the international community”.®* The
Minister for Energy and Construction, Brian Wilson, said in a Written Answer on 3
December 2002 that “the framework for international research under the Generation IV
initiative has yet to be put in place and the extent of any UK financial commitment to
research hasyet to be decided”.®®” For the Gover nment tokeep thenuclear option open,
participation in the Generation IV Forum is essential to give the UK a stakein the
direction of futuretechnologies. Werecommend that provision is made for British
companiesto participate actively.

168. Mr Kevin Routledge, Deputy Chief Executive Officer of NNC, claimsthat the UK
Government’s lack of investment in fission RD&D weakens its position. “I think it is
fundamental that the UK Government makessomelevel of investment so that they cantalk
to other governments who are spending quite a lot more money and leverage that
opportunity”. He suggested that £10 million should be the starting figure.?®® Dr Sue lon
of BNFL felt that half of this could be spent domestically on to keep skillsand capabilities
in the programmes with the remaining £5 million contributing towards the international
programmes.”®®

169. We were interested to learn of the progress in the development of the pebble bed
modular reactor (PBMR). Thetechnology wasdevelopedinitially in Germany inthe 1950s
but an accident at a reactor and the deployment of light water reactors hampered further
progress. Interest inthe technology hasincreased recently with research being undertaken
in South Africa. In May 2000, BNFL madea* substantial” investment inthetechnology (it
has a 22.5% stake?) and it expects PBMRs “to be the safest, cleanest and most efficient
nuclear power source option for the future”.”* The PBMR website forecasts commercial
operation in 2006 although BNFL feels that it will not become a viable product until the
next decade. We applaud BNFL'sinvestment in pebble bed reactors and the long-
term view it istaking of reactor technologiesin an uncertain climate. We will watch
the development of the technology with interest.

170. New reactor designs are aready available. Dr lon told us of BNFL’s interest in
deploying the AP1000 in the UK, aform of light water reactor, to generate 10 GW. The
AP1000 is till at the design stage but the design has been licensed. BNFL argue that the
costsand waste associated with the AP1000 are such that they would become economically
viableif the market conditionsimproved. It isundeniable that public opinion isamajor
obstacle to new nuclear build but this should not preclude the funding of research
which could go along way to addressing public concer nsinto thewaste and safety of
existing systems. We believe that the Government should not underestimate the
public’'s pragmatism and should not be afraid of people’'s ability to balance its
legitimate concernswith the great danger s posed by climate change.

171. An obstacle to any future nuclear build is economics. With electricity suppliers
currently selling at 1.6p/kW and with 20% overcapacity in the market, no company is
considering building new generation, but the problems with British Energy and BNFL are
particularly serious. For new nuclear systems technologiesto make it to the marketplace,
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companies need to have some confidence about the long-term market conditions. Indeed,
thisisvital if private investment is forthcoming in any new energy technologies.

Existing reactor technologies

172. The UK’s nuclear generators BNFL and British Energy conduct research into
improving the efficiency, functioning and longevity of reactors, and inthelatter’ scase, the
£19 million that the company spendsrepresentsalmost all of its RD& D budget. Thiswork
isvaluable but it isalargely a short to medium term commercial issue for the companies
concerned.

Safety and storage

173. The Health and Safety Executive administers nuclear safety research programmes
of around £8 million per annum, which is funded by a levy on the nuclear generators.?*
There is concern that this fund may become under threat as the nuclear reactors are
closed.”®* DEFRA spends around £700,000 on research into the safe handling and storage
of radioactive wastes and the Department of Health funds research into the health effects
of exposure to man-made and naturally occurring radiation.”* The UK Government also
contributes around £4.5 million a year to the Euratom budget for research into radiation
protection, waste management and plant life management and safety.

174. Nuclear safety and storageresearch wasundertaken inthe past principally by BNFL,
UKAEA and Nirex. Nirex, whichwaswasset upintheearly 1980sby thenuclear industry,
with the agreement of the Government, to examine safe, environmental and economic
aspects of deep geological disposal of radioactive waste, spent around £8,5 million on
research in 2001-02.2* In July 2002 the Government announced the formation of the
LiabilitiesManagement Authority asan NDPB, whichwill relievetheindustry of itshistoric
waste liabilities.®® The LMA will play a strategic role in dealing with the nuclear waste
legacy and as such will oversee the research being undertaken by BNFL and UKAEA and
ensure coordinationwith DEFRA and theHealth and Safety Executive. It will fundresearch
itself into technol ogy whichimproves safety and reducesenvironmental impact, timescal es
and costs. For example, improvements in vitrification and cementation technology could
make the immobilisation of wastes easier, faster and cheaper. The ERRG report
recommended nuclear waste research as a priority area and the high-level group set up by
Sir David King will work with the LMA in taking this forward.?’

175. The Institute of Physics and the Institution of Electrical Engineers have raised the
possibility of thetransmutation of nuclear waste. Waste plutonium could be*burnt” in afast
reactor or in a specialised accelerator facility.*® Transmutation converts long-lived
radioactive elements to shorter-lived ones, decreasing the long-term problems of nuclear
waste storage from thousands of yearsto perhapsdecades. Thetechnology hasitsproblems
inthat it will not work with all radioactive elements, large amounts of wastewill still result
and there are issues concerning nuclear proliferation. The House of Lords Science and
Technology Committee considered the technology in its report on the Management of
Nuclear Waste in 1999 and concluded that the time to deployment meant that it could not
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be considered as a solution to current waste problems.?® Nevertheless, we recommend
that the Gover nment monitor technological developmentsin transmutation and keep
it under review as part of itsradioactive waste management strategy.

176. BNFL says that the next generation of fission reactors, such as the AP1000, will
createfar lesswaste than their predecessors. Dr Robin Clegg of BNFL told us*“If wewere
to replace the current nuclear generating capacity with new nuclear technology and to run
that technology for itsdesign life, for 25 to 40 years, and generate 20 to 25 per cent of the
UK’s electricity from that ... this new technology would only add ten per cent to the
volumeswhichwehavegot aready” 3® If thiscan beindependently verified then thewaste
issue cannot be used as an argument against further nuclear build.

177. Greenpeace argues that allowing new nuclear reactors to be built will weaken the
impetus to introduce renewable forms of energy generation. Thisisarisk, but the risk of
failing to reduce our carbon emissionsis also great. In our view the only strong grounds
for the Government to oppose any new build by BNFL or British Energy is that the
companies are not on asure enough financial footing to be able to guarantee safe operation
for the lifetime of the reactors. The ability of BNFL and British Energy to compete
successfully in the market depends on the Government. It isright that nuclear generators
bear the external costsof their generation but it ismust remembered why we are discussing
thissubject at all. Itislargely becausethe use of fossil fuelsfor energy has started to have
adangerous effect on global climate. CO, should be seen aswaste and the Climate Change
Levy barely beginsto account for the external costs of dealing withit. Itishard toimagine
that the nuclear legacy will ever be as serious as global climate change.

178. The PIU report argued that the nuclear option must be kept open.®* According to
Mr Adrian Ham from the British Nuclear Industry Forum, the option is not open at
present.®? The Government’s Energy White Paper agrees that the nuclear option should
remain but only just. It says:

“While nuclear power is currently an important source of carbon-free electricity, the
current economics of nuclear power makeit an unattractive option for new generating
capacity and there are also important issues for nuclear waste to be resolved. This
White Paper does not contain proposals for building new nuclear power stations.
However, wedo not ruleout the possibility that at some point inthefuture new nuclear
build might be necessary if we are to meet our carbon targets. Before any decision to
proceed with the building of new nuclear power stations, there would need to be the
fullest public consultation and the publication of a White Paper setting out the
Government’s proposals.”**®

Theimplication isthat in acouple of years' timethe Government will look at the progress
being made towards the 10% renewables target. If progress is slow then, it will then
reconsider nuclear. Itisclear from our evidence that the 10% target is unlikely and we see
nothing in the White Paper to suggest that progress will be speeded up dramatically. The
Government’s announcement that new nuclear build would require another public
consultation and another WhitePaper isperplexing. The Gover nment sayswith gr eat
pridethat thisis“themost significant consultation on energy policy ever carried out
in the UK” 3 Therewould have been no shortage of views expressed on the nuclear
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issue and unlessthe situation changes substantially, which seemsunlikely, a further
consultation would ssimply involve the same people repeating the same ar guments.

179. Thenuclear industry facesa continuing declineunless positive stepsaremade
now. Theonly way tokeep thenuclear option open isfor the Gover nment toindicate
that it would in haveno objection in principleto granting per mission for new reactors
to be built, even on a modest scale, to send a clear message that the technology hasa
future. It should benefit from its status as a car bon-free sour ce of energy.

180. The next generation of fission reactorsislikely to bethelast. Nuclear fission
power should be used to keep the UK’s CO, emissionsaslow as possible until fusion
power and other non-carbon technologies are commer cially available.

FUSION

181. Nuclear fusionisthe fusing of hydrogen atomsto release energy, a process similar
to that which powers the sun and other stars. Harnessing this power offers the potential of
an amost limitless source of energy for future generations but it also presents some
formidabl e scientific and engineering challenges. It invol ves heating the hydrogen atomsto
very high temperatures (100 million °C and above), creating a state caled a plasma,
confining the plasmaand devising material sto withstand the conditionsin thereactor. The
most established form of fusion reactor is a Russian design called the tokamak.

182. Almost al of the UK’s fusion research is undertaken at UKAEA's facilities at
Culham in Oxfordshire. Here, the UK hosts JET (Joint European Torus), the world’'s
largest fusion reactor, which is funded from the European Commission’s EURATOM
programme and direct from EU Member States. Britain’s domestic research programme,
headed by the MAST (Mega Amp Spherical Tokamak), also takes place at Culham. The
CCLRC conductssomefusionresearchin collaboration with RIKEN in Japan. Itsevidence
draws attention to its work on lasers and their application to fusion.>®

183. The current annual UK Government spend on fusion for 2002—03 is£14.63 million
of which just under £6 million is the premium paid to host JET. In the 2002 Spending
Review UKAEA was given an extra £1 million a year, although this will fund increased
costs at JET for enhancements and for essential maintenance.®® The EURATOM
programmeisfunded by the EU, but the UK’ sannual contributiontothe EURATOM fusion
funding at Culham can be calculated at £23.5 million. From 2001-02, the DTI’s fusion
budget was transferred to the EPSRC following areview. Thisisdiscussed in paragraph
28 above.

184. JET is an experimental machine, operating for a few seconds at a time, and
represents the main-line in fusion development. A demonstration project called ITER
(International Thermonuclear Experimental Reactor), essentialy ascaled upversionof JET,
is the next stage in fusion development and will take over from JET and other major
programmes. ITER isaworldwide collaboration, the partnersbeing the EU, Japan, Russia,
Canada, China, the USA and possibly South Korea. The Americans had pulled out of the
project, citing the cost of the project but announced that they were re-entering negotiations
to rgjoin on 30 January 2003.*°" The site has yet to be established but there are bids from
Canada, Japan and two from the EU (Spain and France), with a European site most likely.
JET is scheduled to close at the end of 2004 but we understand that it isvery likely that it
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will continue for afurther year. Beyond 2005 its lifetime depends on the rate of progress
with ITER and the amount of money for fusion in the Framework 7 budget.

185. Thefocusof the UK’ snational programmeisMAST, which representsamorelong-
term research programme and has an annual budget of £7.6 million out of abudget of £12
for the UK programme. MAST’s spherical shape has some advantages over JET and a
commercial reactor may well turn out to be based on MAST technology. It also hasarole
astraining facility. EURATOM contributes £3 million ayear to the national programme.
The Government funds being spent on fusion are large compared with any other energy
technology, even taking account of the hosting fee for JET. At the same time, the UK is
spending much less on fusion research than Italy, France and Germany and only afraction
of that invested by Japan and the US. American fusion research approached $250 million
in 2001 and German domestic spend on fusion was €120 million in 2002.3® UKAEA
estimates that as afunction of GDP, the UK is spending 25% of Japan’s expenditure and
60% of the Unites States’.>®

186. Energy from fusion has been an exciting areaof energy research for several decades,
with the prospect of fusion power not apparently getting any nearer. This has prompted a
degree of scepticism that the technology will ever be viable. The Economist published an
articlein July 2002, crediting fusion research for establishing anew universal constant: 30
years, the time until fusion power becomes areality.®° There are also complaintsthat the
UK’ s funding for fusion research is disproportionately high and that it needs to be better
balanced with research expenditure on other innovative energy technologies®! The
UKAEA’sdefenceof thecriticismaimed at fusion researchisthat very substantial progress
has been made in recent years, and that this progress has been made against a backdrop of
continually decreasing funding.*2

187. The Chief Scientific Adviser has been pushing for a fast-track approach to fusion
devel opment, advocati ng the establishment of an International Fusion Materialslrradiation
Facility (IFMIF) towork in parallél to reactor development at ITER.*® The Energy White
Paper says that “We are a long way from a commercial power plant, but the technical
feasibility of fusion power generation could bedemonstrated within 25 yearsgiven adequate
resources, possibly leading to full-scale power generation within 30 years’ 3

188. We have taken a close interest in the state of fusion research and its prospects for
power generation. During our visit to Japan, we visited the JAERI (Atomic Energy
Research Institute) tokamak at Nakaand the research programme at Culham on our return.
It was easy to be impressed by the scale of the scientific achievement at both sites but this
should not cloud our view of the research’s viability and the substantial resources being
spent; and thetimewhen it will becometechnically and commercially viableisstill several
decades off. Nevertheless, we conclude that the progressin fusion resear ch has been
substantial in recent years. Together with the hugeimpact that fusion could havein
reducing carbon emissions, we consider it to be foolish not to at least maintain the
current level of resourcesinvested in UK fusion research.

189. Our concern islessthat fusion power may not become areality, more that when it
does the UK will have lost its knowledge base and will resort to importing expertise and
hardware. During our visit to Culham we were told that Japanese companies such as
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Hitachi were already prepared to build and sell atokamak. That the UK was poorly placed
to take commercia advantage of JET in the long term was a concern of Derek Robinson,
thelate Director of the UKAEA Fusion Programme. Sir David King felt that this could be
rectified but that the UK’ s engineering scene would need abig boost. Wewereimpressed
at both Naka and Culham by the international perspective of the researchers, who see that
thisisaglobal pursuit that transcends national boundaries. Thisisadmirable research but
we feel that someone needs to be looking after the UK’ s interests when it comes to the
maintenance of skills and expertise. As UKAEA says itself, the UK is in a fortunate
position, largely at other people’' s expense.®®

190. We were pleased to see the positive approach to fusion set out in the White Paper.
It considers that by 2020 fusion will be at an advanced stage of development.®® We were
also pleased to see that the Government is not content to rely on ITER as the UK’s
contribution to fusion research: “The UK has considerable expertise in fusion and a
complementary national fusion programmewill al so be needed to maximisethebenefit from
this expertise”.®” What is lacking is any detail as to how this can be achieved and how
much money the Government will commit. We were pleased that Sir David King will be
lobbying to keep JET operational until ITERisupand running but lessso that he could give
no assurancesabout thefuture of the UK’ sdomestic programme, principally MAST, saying
that “by putting quite significant funds and growing funds into the international project,
national projectswill haveto berun down” **® From 2003, EURATOM fundingfor the
UK’snational fusion programmewill declinefrom 25% to 20%. Wewould likethe
Government’sreassurancethat it will compensate UKAEA for thislossin income.

191. We were concerned during our visit that UKAEA was not actively lobbying for a
continued fusion programme in the UK after JET was shut down and suggested that it
submit to the inquiry a“vision” for the future of Culham.®® The UKAEA’s submission
contains, webelieve, asensibleblueprint for thefuture, maximisingthe UK’ sinputto ITER
in the short term and proposing a*“major facility of strategic valueto the ‘fast track’ when
JET operationsend”. UKAEA says the decision point for such afacility is some way off
but we believethat UK AEA should start making the case now to positionitself for any bid.
Itisour impressionthat UKAEA doesnot lobby aggressively enough. Weweretold during
our visit to Culham that when the issue the UK submitting a bid for ITER was raised in
1997, the then Science Minister did not pursueit. Little attempt seemsto have been made
to persuade him and we consider thisto have been alost opportunity. Sir David King told
usthat hewished the UK had bid for ITER and that he would recommend that the UK seek
to host IFMIF, athough this would be unlikely to succeed if one of the European bidsfor
ITER were successful.*® The UK hasbeen fortunatetohost JET but it must not waste
thisgood fortune. Werecommend that the Gover nment investsresour cesto maintain
the UK’ s domestic fusion programmewith a view to building a major facility in the
future. Webelievethat fusion power will become areality and the UK must benefit
from the fruition of thistechnology.

INTERNATIONAL COLLABORATION

192. International collaborationin energy RD& D has many advantages such as exposure
to the best of overseasinnovation and technology and the participation of UK scientistsin
the best international research. It also enables the UK to take part in programmes that it
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would otherwise not fund and provides acritical mass, abenefit provided that the UK gets
a proportional return. As Tom Delay from the Carbon Trust put it: “there are some
technol ogiesthat really will only succeed if managed and invested inon acollaborativebasi s
between nations, companies and so on”.** Over-reliance on international collaboration
could result in UK interests not being reflected in the technology or the timescale of the
project. The Government al so hasaconcern that componentsand servicesare sourced from
overseas with UK companies losing out.3?

193. The Government identifiesthreeformsof international collaboration: the European
Union’s Framework Programme for Research and Devel opment, the International Energy
Agency’ s Implementing Agreements, and bilateral Memoranda of Understanding, such as
that with US Department of Energy.

194. We considered the energy funding from the European Commission’s Framework
Programmein paragraphs53-56. Weare addressing thisfunding streaminour inquiry “ UK
Sciencein Europe: Valuefor Money?’. Weaimto establish whether Framework 6 and the
European Research Area promote valuable collaborations or simply aliances of
convenience, and whether research collaborations are flourishing in Europe outside of the
Programme. We plan to report in summer 2003.

195. DTI has aMemorandum of Understanding with the US Department of Energy “to
continue, expand, and maximise cooperation in energy research and development”. It was
signed in 2000 and runs for 10 years. The areas covered are fossil energy; renewable
energy; waste management and the environment; energy end-use technologies; and policy
research.®® Sir David Kingtold usthevalue of thisagreement, althoughitishard to believe
that the US is being quite as generous as he implies.®

196. The International Energy Agency, of which the UK isamember, runs anumber of
international collaborative energy RD&D projects known as Implementing Agreements.
Countries can choose to participate in these collaborations, or not. Asof November 2002,
the UK participated in all but six of the 42 programmes (including nine through
EURATOM).3®

197. Thereisadanger that international collaborationisseen asan alternativeto astrong
domestic programme. This cannot be allowed to occur. Britain needs the researchersto
ensure that the UK can apply the research to its own needs, moreover the UK needs to
develop researchers who are competent to take part in international collaborations. The
UK can only play a significant rolein international programmesif it isdonefrom a
strong national base. Participation in multinational ventures must be used to
complement a strong domestic RD& D base.

OBSTACLESTO A NON-CARBON FUEL ECONOMY

198. RD& D cannot be considered inisolation from the el ectricity transmission network,
the market and itsregulation. Although our inquiry’ sfocusison RD& D, there are distinct
disincentives to RD&D and these will be dealt with here.
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I nfrastructure

199. We have considered some of the RD&D issues facing transmission companies.
Some of the infrastructural changes required to facilitate the large scale installation of the
renewabl e energy sourcesrequiretheapplication of well-established technol ogies, however.
Many renewabl e energy sourcesarelikely to belocated away from major urban centresand
so the Grid will need to be strengthened in certain areas to ensure transmission from
generator to consumer.®* For historical and economic reasons, the flow of electricity in
England and Wales is largely from North to South, with 10,000 MW being transferred
regularly. Many of the renewable sources of electricity arefound in the north, west and in
particular Scotland. The three British transmission-owning companies—National Grid,
Scottish Power and Scottish and Southern Electric—have conducted a study on behalf of
theDTI into the changes necessary toincreaseflows. Thestudy concluded that “ substantial
transmission development and investment will berequired, including the upgrade of some
distribution circuitsand building some new substations, if renewable devel opmentsonthis
scale are to take place and indeed if the Government’ s targets for 2010 are to be met” .3

200. The White Paper recognises the substantial strengthening of the transmission
network necessary to exploit renewables such as onshore wind and marine technologies,
stating that “ Transmission companies must start preparing now to strengthen the network
to enable the UK to increase substantially its deployment of renewables’. We note that
“Discussions are currently taking place between Ofgem and the transmission operators on
plansto upgrade the transmission network across the whole country” .*® Welook forward
to finding out the results of those discussions and in particular how the*“rewiring” referred
to by Brian Wilson will be paid for. Heindicated that the utilitieswill haveto pay for it but
that thisinvestment would haveto berecognised by Ofgem.®* The concept of aWest Coast
Interconnector was favoured by Mr Wilson as it would avoid a lot of the planning
difficulties. It seemsthat itshigh cost will meanthat it isunlikely that it ever gets built.*°

201. A further issue for the transmission companies is the task of ensuring that the
second-by-second demand for electricity is supplied. It has been suggested that the
intermittent nature of some renewable energy sources, particularly wind, could lead to
technical problemsin balancing the system. National Grid has conducted a study into the
implications of alarger proportion of renewable generation and concluded that the target
of 10% renewabl e generation by 2010 would not be constrained by the current technology
but there are costs involved. National Grid estimatesthat if wind made up the full 10% it
would cost £60—-80 million ayear. Beyond 10%, no technical problems are foreseen but
there would be cost implications.®! Stand-by generation and large-scale storage may be
required.

202. Wediscussed thetechnical issuesnecessary to connect distributed generationtolocal
networks in paragraphs 75-80. But these are only one part of the problem. The White
Paper concludes that “Very substantial changes will be needed in the way in which our
distribution networks are designed, organised and financed ... DNOswill also need to take
amore proactive approach to distributed generation”. It goeson “Under the present price
control rulesthereisno financial incentive for the DNOsto connect distributed generation
totheir networks. Wetherefore believethat the regulatory framework needsto be amended
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so that the DNOs connect and use higher level s of distributed generation.®*? At present the
transmission companies and networ k operator shave little obligation or incentiveto
invest in bringing forward and installing the technology needed to make lar ge-scale
renewable generation areality. Thelack of these incentives discouragesindustry to
tacklethe problemsremaining with many exciting new ener gy technologies. Weare
pleased that the Gover nment appr eciatestheneed torevisetheregulatory framework.
In selecting the methods of ener gy generation for the future, account will need to be
taken of the potential changes needed in the distribution network infrastructure.

Planning

203. The PIU report describes the problems in gaining planning permission for energy
projects as “persistent theme of the review” which it attributes to different concerns of
potential developersand local residents. Thisisnot just aproblem for maturetechnologies
as demonstration projects may have to face the same obstacles and the any barriers to the
deployment of new technologieswill inevitably have an impact on RD&D investment. A
particular problem is with offshore developments. There is no authorisation process
offshore comparable to the planning process onshore and offshore developers must gain a
series of consents. There are aso likely to be conflicts with other offshore activities such
as fishing, transport, defence activities, and oil and gas infrastructure. The PIU
recommended a range of measures, of which the principal ones were:

* TheDTLR (now ODPM) with the DTI should update national planning guidance,
making it clear when thereisanational casefor new investment in energy-related
facilities,

* Regional planning bodies should give greater prominence to energy developments
in regional planning guidance; and

» Local authoritiesshould ensurethat greater emphasi sis placed on proactive planning
for energy developmentsin sub-regional plans.3*

The Government’ sresponse in the Energy White Paper accepts the first recommendation.
It saysit will work with local planning authoritiesto obtain better statistics on the number
of renewable projects that are achieving planning approval and why others are being
rejected.

Market and trading arrangements

204. NETA (New Electricity Trading Arrangements) came into operation on 27 March
2001, replacing the Electricity Pool. It put in place market-based trading arrangements.
Under NETA, electricity suppliersand generatorsarerequired to contract directly with each
other, and penaltiesareimposed where demand exceeds contracted levelsor generationfalls
short of it. Most electricity is traded on such a bilateral basis but around 2% is traded
through the NETA bal ancing mechanism, operated by the National Grid Company.®*

205. NETA has forced down prices by exposing the overcapacity in UK electricity
generation. This has made it uneconomic to build any maor generating plant; indeed
generators have mothballed some facilities. Many generators are losing money and the
market is characterised by mergers and acquisitions. Also, small generators have been
penalised by the severe penalties risked by failing to fulfil contracts, affecting CHP in
particular. The result is a climate that does not encourage investment in RD&D. The

332 DTI, Our energy future—creating a low carbon future, Cm 5761, February 2003, paras 4.21-4.22

333 performance and Innovation Unit, The Energy Review, February 2002, paras 8.38-8.43
DTI, Our energy future—creating a low carbon future, Cm 5761, February 2003, para 4.32
S As above, p 50
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Environmental Audit Committee concluded that “The failure to carry out a thorough
environmental appraisal of the proposals at the very start of the process was a material
factor in the Government’s failure to achieve its environmental objectives for the New
Electricity Trading Arrangements”.**® The PIU report found that the renewablesindustry
suffered from “the excessive discount which, following the introduction of the New
Electricity Trading Arrangements, is currently imposed on the prices paid to small and
intermittent generators”.**” The Government comescloseto admittingasmuchintheWhite
Paper:
“some generators, in particular renewables and CHP, were exposed to very high costs
asaresult of the mechanism used to balance the electricity system. NETA isevolving
todeal withtheseproblems. It isimportant that the bal ancing mechani smreflects costs
andthat the system asawhol e providesarealistic routeto market for all generators” %

206. The Government has published a draft bill on the formation of a nationwide
electricity trading system called British Electricity Trading and Transmission Arrangements
(BETTA).** The Trade and Industry Committee is undertaking pre-legislative scrutiny of
the draft Bill.

Renewables Obligation

207. The Government’s principal tool for stimulating renewable technologies is the
Renewables Obligation, which requires electricity suppliers, from January 2002, to obtain
aspecificbut increasing proportion of electricity fromeligiblerenewables. Supplierspresent
“certificates’ to theregulator demonstrating that they havefulfilled thisobligation (known
asROCs). These certificates are tradeable. The Renewables Obligation requires el ectricity
suppliersto obtainanincreasing proportion of electricity from* eligible” renewablesources.
The proportion will rise from 3% in 2002-03 to 10.4% in 2010-11, and will remain at that
level for at least the duration of the Renewables Obligation (until 2026-27). The
Government has stated that it may increase the level of the obligation after 2010. Before
this, themain policy mechanismin England and Wal esfor promoting renewabl eenergy was
the Non-Fossi| Fuel Orders (NFFO). Interested parties could bid for contracts to supply
specificformsof renewableel ectricity. Electricity supplierswere obliged to buy the output,
the extracosts being financed from alevy on customers’ electricity bills. Unfortunately, as
the Environmental Audit Committee reported, “the fact that contracts exist to develop
proj ects on specific sites does not guarantee that those projects will be devel oped. Indeed,
only 25 per cent of projects have been developed so far” >

208. The Renewables Obligation has been accused of being anindirect tool for stimulating
renewables compared with the strategies adopted in Germany, Denmark and Japan.3*
Nevertheless, our witnesses have been positive about the mechanism, although for someit
istoo early to tell, and that now that we have aliberalised el ectricity market, more direct
interventionwould not beappropriate. A further concernisthat the Renewables Obligation
places aflat rate on the tradeable value of a certificate. Theresult isthat the cheapest and
most mature renewabl e technol ogies, such as onshore wind, have been given a boost and
prompted increased interest from the major generators. The aternative would have been
abanded system but the Government rejected this option on the grounds that it would be
too complicated and would necessitate picking winners. Wedo not sharethe Government’ s
view. TheEnergy White Paper saysthat it will review the Renewables Obligation in 2005,

® Fifth Report of the Environmental Audit Committee, A Sustainable Energy Strategy? Renewables and the PIU
R%port session 2001-02, HC 582-1

Performance and I nnovation Unit, The Energy Review, February 2002, p 11
DTI, Our energy future—creating a low carbon future, Cm 5761, February 2003, para 4.27
DTI Draft Electricity (Trading and Transmission) Bill, January 2003
O Fifth Report of the Environmental Audit Committee, A Sustainable Energy Strategy? Renewables and the PIU
R?port session 200102, HC 582-|, paras 37-38

As above, para83
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yet the Minister for Energy and Construction seemed to rule out any significant changeson
the grounds that the market needed certainty. 1f the UK isto stand a chance of reaching
itsrenewablestarget, it needsto stimulate development of less mature technologies
now. The Renewables Obligation fails to provide this incentive. It should be
reformed or replaced with a mechanism that will.

Climate Change Levy

209. A second strand of the Government’ s policy to stimulate renewablesisthe Climate
Change Levy, towhich eligible renewables are exempt. The CCL raisesaround £1 billion
annually and is channelled back to industry through reduced Nationa Insurance
contributions, although some money is used to finance the Carbon Trust.3** It has been
suggested to us that a greater proportion of the CCL receipts (around £1 billion a year)
should used to fund the innovation cycle: energy RD& D; tax incentivesfor innovation and
commercialisation of promising options; grant and public procurement programmes for
innovation; and education and training in energy and the environment. The Royal Society
has argued that the Levy should be modified to become a Carbon Tax.*** As Professor
DennisAnderson comments*” Currently it takestheform of an energy tax, and provideslittle
or noincentivefor the development of non-carbon energy forms” .3** The primary objective
of encouraging renewables is to reduce carbon emissions to moderate the rate of climate
change. Sir David King, ingiving evidenceto us, stressed theneed tointernalisethe external
costs of energy production, which in the case of fossil fuel energy is dealing with CO,
emissionsandtheir effects.*® Thelogical implication of thisargument isthat someform of
carbon tax should replace the Climate Change Levy. We were disappointed that Brian
Wilson was unwilling to discuss fiscal issues.*® Werecommend that the Gover nment
introduceatax incentivethat distinguishesbetween: fossil fuel with carbon capture;
carbon neutral technologies; nuclear fission and mature non-carbon technologies;
maturing non-carbon technologies 10 to 15 years into the market; non-carbon
technologies5-10year sintomarket; and nascent renewabletechnologiesin their first
5 years of commercial use.

Emissionstrading

210. In December 2002, the European Union Council of Ministers reached initial
agreement on anew European carbon emissionstrading scheme. Thisisexpected to begin
in 2005. Participantswill be set atarget level of emissionsand receivetradeableallowances
to thisvalue. They can then either meet their target, reduce their emissions below their
target and tradetheir excessor emit carbon abovetheir allowance and buy allowancesfrom
other participants. At present the scheme covers major industrial energy consumers but it
isplanned to extend it to the el ectricity industry. The Energy White Paper saysit will make
the scheme a“central plank of our future emissions reduction policies’ >

211. The Government saysit will consider the effect of the emissionstrading schemeon
the Climate Change Levy but that any tax changes will be a matter for future budgets.>*®
It saysitwill dosointhelight of the European Commission’ splanto modify itsrulesonthe
taxation of energy products.®*®

342 LM Treasury, Press release, 21 March 2000

zj The Royal Society, Economic instruments for the reduction of carbon dioxide emissions, November 2002
Ev 163
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Ofgem

212. Ofgem’s principal objective, set out in the Utilities Act 2000, is to protect the
interests of consumers (both present and future), wherever appropriate, by promoting
effective competition. 1t doesnot have statutory dutiesin relationto RD& D, reflecting the
Government’ sview, presented in the White Paper Modernising the Framework for Utility
Regulation, that it was no longer sensible to put the energy regulator under a duty to
exercise functions so asto promote research and development in generation, transmission
and supply. A discussion paper produced for the PIU noted in 2001 that “On the
distributionsideof RD& D, thefall inexpenditure[following liberalisation] wasinfluenced
by regulatory alowances and incentives which did not encourage innovation”.>*
Nevertheless, Ofgem does consider that it hasarolein facilitating the devel opment of new
technologies.®*

213. The narrowness of Ofgem’ sremit has been aconcern. Ofgem does have astatutory
duty for the environment but for some this is not sufficiently explicit. According to
Professor Dennis Anderson, Ofgem has been “contenting itself with cost efficiency and
leaving al long-term mattersregarding energy and theenvironment to othersand to policies
imposed on it by the Government”.®? This point is conceded by the Government in its
WhitePaper. It saysitwill “raisethe profileof environmental considerationsin OFGEM’s
regulatory decision-making”.** Brian Wilsontold usthat thelowering of prices caused by
Ofgem’ sregulation had had collateral effects.®* Westill lack any looseningintheallowable
costs for RD& D, although we were slightly encouraged to hear the Minister say that this
might be one of the things the Government discuses with Ofgem.** Ofgem should
establish amor esupportiveframework for innovation and RD& D inthenew “ climate
friendly” technologies. Ofgem must be more willing to allow RD&D against
companies profitswhen looking at prices.

The renewables environment

214. Ernst & Young published a Renewable Energy Country Attractiveness Index in
January 2003. Theindex providesscoresfor 15 countriesbased ontheir national renewable
energy markets, renewable energy infrastructures and their suitability for individual
technologies. The UK scoreswell (see Table 9) with the report concluding that renewables
arerelatively protected from the market through the Renewabl es Obligation, there are good
general capital alowances and targeted capital grants for emerging technologies. The
environment for wind was particularly good, according to the report, but not on other
emerging technologies. The UK’ s*All renewablesindex” is high because the authorsgave
a high weighting to wind.

30 by U, Discussion Paper: Electricity Market Liberalisation in a Carbon Constrained World, November 2001, para
11
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Table9: Renewable energy country attractiveness index

Renewables [Windindex |[Solarindex |Biomassand |All

infrastructure other renewables

index resource index

index

US (RPS)** 72 76 82 65 75
Germany 61 76 70 62 73
Spain 64 75 71 63 73
UK 64 79 42 51 72
ltaly 63 67 73 50 64
Greece 60 64 55 39 59
France 41 60 60 50 59
Portugal 47 59 52 51 57
Sweden 57 56 39 61 55
Ireland 51 58 32 40 53
Denmark 54 57 40 43 53
Netherlands 40 55 50 43 52
Norway 55 46 34 54 46
Belgium 48 46 36 37 43
Austria a4 36 42 47 38

THE ENERGY WHITE PAPER

215. The Energy White Paper, published on 24 February 2003, has been long-awaited,
not least by ourselves. Sir David King told us that the aim of reducing emissions to 60%
of their 1990 levels by 2050 was new and a very real objective.®’ It is avery admirable
objective but we were looking for some very real policies to give us confidence that the
objectivewas achievable. We havelookedinvain. Brian Wilsonwasright to say that itis
not all about new funding, but new funding and new incentives are still very important.®®
Hetold us that it firmly restated the target of 10% renewable generation by 2010.>° We
expected more than restated aims. While we agree with many of its sentiments, we
remain disappointed with the White Paper, largely because that is what it is, a
document full of sentiments with few practical policy proposals that give us any
confidence that its targets (and aspirations) can be met. It has ducked a central
issue—whether toprovideafuturefor thenuclear power industry—andfailed togive
alead. Onthegspecificissueof RD& D, it makesall theright noisesbut failsto pledge

¥bus (RPS) refersto states in the US with a favourable renewable portfolio standard and strong wind resource.
Q567
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any further investment nor provideany further direct incentivestoindustry to do so.
RD& D investment in the UK isset toremain at thebottom of theinter national league
table.

CONCLUSIONS

216. Thereisno prospect of achieving thetarget of 10% renewable generation by
2010 or the aspiration of 20% by 2020. There is no chance of meeting the
Government’stargetsfor CO, reductionsif current policies and market conditions
remain in place. We asked the Minister for Energy who was responsible for meeting the
Government’s renewables targets. His lame response was that it was a collective
Government responsibility along with Ofgem.®*® This increases our concern that the
Government’ s energy policy istoo fragmented. Brian Wilson seemed to agree with our
suggestion that reforming a Department of Energy would help to solve this, stating that its
abolition had been a political statement. The White Paper was the perfect opportunity to
right a wrong yet the Government missed its chance. There is no effective legidative
stimulusto renewabl e development and thereisastrong disincentive to new investment in
any generation technol ogy, renewabl e or otherwise, under the present market arrangements.
We see little point in having ambitious targetsif the policiesin place give little hope that
they can be achieved. There are two courses of action:

* Introduce targets that are achievable; or
» Change the policies and make afar more concerted effort to reach the targets.

217. Given the importance of reducing UK carbon emissions, we propose that a
Renewable Energy Bill be introduced at the earliest opportunity. The Bill should
include the following provisions:

* The establishment of a Renewable Energy Authority (REA) with UK-wide
responsibility for co-ordinating and promoting RD&D in renewable energy
and disbursement of funds for that purpose. The REA should encompass the
numerous public or quasi-public bodiescurrently involvedin renewableRD& D such
as the Carbon Trust and the UK Energy Research Centre. It should have such
planning powers as are necessary to facilitate deployment of renewable generators
in co-ordinate their location. The Government’s White Paper insists that no new
organisation is necessary to deliver changes in energy generation and usage, but
“effectiveinterdepartmental working” and an ad hoc Ministerial groupwill not drive
through the profound changes that we need.**

* Thereplacement of the Climate Change L evy and the Renewables Obligation
with a unified Carbon and Renewable Energy Tax to be levied on the
electricity generators, the yield from which should be hypothecated to the
REA. Thetax should providefor creditsfor new renewabl etechnol ogiesat different
stages of development. Table 10 illustrates how such atax could be structured.

* The terms of reference of OFGEM should be changed to give equal weight to
environmental considerations as to free competition and security of supply.

» Thereshould beastatutory requirement for grid and supply companiesto make any
alterationsto their transmission systemsthat are necessary for the connection of new
renewable resources.

»  Supply companies should be required to provide net metering for domestic and
commercial embedded generators.

360
Q570
361 DTI, Our energy future—creating a low carbon future, Cm 5761, February 2003, paras 9.6, 9.9
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Table 10: Carbon and Renewable Energy Tax to be levied on the electricity
generators.

Tax(credit) Category of generation

p/kwh?32

2.0 All CO, emitting generation

1.0 Fossil fuel with carbon capture

0.0 Non-CO, emitting and sustai nable sources already commercially
established, e.g. onshore wind, hydro, nuclear fission, biomass

(2.0 Maturing renewabl e technologies 10-15 years into the market.

(2.0) Renewabl e technol ogies 5-10 years into market

(3.0 Nascent renewable technologiesin first 5 years of commercial
use.

218. Despiterecent increasesin Gover nment energy RD& D funding, investment is
pitiful in absolute termsand in comparison with out international competitors. We
believethe UK should beinvesting mor e, on economic groundsand to ensurethat the
technology issuited to Britain’snational needsand takesadvantage of our strengths.
By repeating the not picking winners mantra, the Government hasfailed to take a
lead. Weconsider thefollowing areastobeour strengths, reflectingthe UK’ snatural
sour ces and resear ch strengths:

» Offshoretechnologies—wind, wave and tidal
* Nuclear fusion
* Nuclear fission

Offshor etechnologiesshould befunded at least on a par with fusion (currently £23.5
million ayear) and fission should befunded at £10 million ayear tofund participation
in the Generation IV Forum and boost the academic skills base.

219. Investments in RD& D must be complemented by policies to stimulate the
market. Grants for deployment and tax incentives must be employed to greater
extent, commensurate with the threat from global climate change.

220. TheEnergy White Paper presentsabold visioninwhichthe UK’ sCO, emissionswill
be 60% lower than they werein 1990. Thisisno easy task and requires a powerful drive
fromthe Government to makeit happen. Unfortunately we see no evidencethat the present
Government, or at least the Minister for Energy, has either the passion or the commitment
to change the way we produce and use our energy supplies. We areleft with adisparate set
of modest or vague policy instruments that will have little impact.

362 These figures areillustrative.
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LIST OF RECOMMENDATIONS AND CONCLUSIONS

1 Weagreewith thevalueof atarget for renewableelectricity generation but we
must not lose sight of the principal objective, which is to introduce non-
polluting, sustainable forms of energy on a large scale (paragraph 15).

2. The EPSRC has a large area of science to fund but it ishard to accept that
ener gy resear ch, given itseconomic and environmental importancetotheUK,
should receive such a small dlice of the cake (paragraph 22).

3. Half themember ship of theEPSRC’ scouncil isfromindustry and wefear that
thismay lead to conservatism. Weregret that technologieswith the potential
of waveand tidal or hydrogen aregiven solittlefunding. The EPSRC should
begiven astronger lead by Gover nment to ensur ethat investment isconsistent
with wider energy policy (paragraph 23).

4. We appreciate that striking the right balance between funding applied and
blue-skiesresear ch isdifficult but we urge EPSRC to ensurethat researchers
with innovative, if risky, projects get the funding they need (paragraph 26).

5. Weagreewith theGovernment that therearemeritsin placingfusion resear ch
under the auspices of the EPSRC but we have reservations about its
commitment tothetechnology. Tomaintain theUK’spositionin thisfield, we
believeit should remain a special casefor funding with aring-fenced budget.
Wewill bewatchingtheoperation of thenew funding arrangement for nuclear
fusion research at Culham with great interest (paragraph 28).

6. It is pleasing to see that the Research Councils are beginning to improvethe
way they areworking together and in particular that they put in a successful
joint bid to the Spending Review on sustainable ener gy (paragraph 29).

7. WeurgetheResearch Councilsto makean early decision on the continuation
of funding of the Tyndall Centre to avoid any interruptionsin the Centre's
resear ch programme, and to increaseits resour ces (paragraph 32).

8. We welcome the cross-Council programme on sustainable energy. The
Research Councils' expenditure on energy resear ch has been pitiful and this
investment isastep in theright direction. But it only remainsastep, which we
hope will be followed up vigorously in the future. 1f UK technologies areto
succeed the scale of investment must increase rapidly (paragraph 34).

9. We will await the development of a UK Energy Research Centre and a
National Energy Resear ch Network with great interest but we ar e concer ned
that its remit istoo narrow and aims to modest to turn energy RD&D into
deployed technologies (paragraph 35).

10. We understand that UKERC will provide “a focal point for data and
information on UK energy research funding”. If thismeansthat the Centre
will provide a one-stop shop for those seeking ener gy-related RD& D funding
then it isa proposal that we war mly welcome (par agraph 36).

11. Wehavenodoubt that theResear ch Councilsarefundingworld-classresearch
into low carbon energy, but is our impression that instead of driving these
exciting new technologies forward they have a passive, unadventurous
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

approach. There will be few sleepless nights in our competitor countries
(paragraph 37).

We do not under stand why the functions of the Carbon Trust could not have
been taken on by existing Government bodies. We suspect that itsformation
wasprimarily apolitical gesturetobolster theGover nment’ sgreen credentials
(paragraph 41).

Itistoosoontojudgetheeffectivenessof the Carbon Trust but wedetect alack
of urgency. It must bean active partner of the UK Ener gy Research Centrein
its provision of advice and information on funding (paragraph 42).

The DTI seems to be looking for reasons not to invest in RD&D. The
Government must be doing more than filling in the gaps left by the private
sector and drive forward important technologies (par agraph 47).

The Government has expressed its concern that the UK does not derive
sufficient commer cial benefit from theexcellenceof itssciencebase. TheDTI’s
inability to fund properly energy RD& D projectsisaclear case of its policies
betraying the fine words of its Ministers (paragraph 48).

TheUK isspending much lessthan itscompetitorson energy RD& D. ThePIU
money and the Research Councils new Sustainable Energy Programme
provide a welcome and long-over due boost to energy RD&D in the UK. We
arepleased toseethe Chief Scientific Adviser recommendingfurther increases
inthefutureand strongly urgethe Gover nment to make a commitment tothis
end over a defined period (paragraph 57).

We support the idea of a single entry portal for those seeking support for
RD&D in fuel cells but believe there is merit in extending the concept to
embrace all new ener gy technologies (par agraph 60).

The coordination of public funding bodies and resear ch policy in thefield of
energy RD&D has been poor. We shall be monitoring the progress of
Government and the Resear ch Councilsin improving coor dination with great
interest. Theestablishment of aUK Energy Research Centreisastep forward
but we have little confidence that it has the remit to solve the problem
(paragraph 61).

It isreasonableto ask how the Gover nment can have an energy RD& D policy
that does not embrace a vision of which technologies should be backed
(paragraph 65).

The Government hastheoption of creating aframework of incentives, such as
tax creditsfor RD& D, which will devolvetheresponsibility for pickingwinners
(and inevitably somelosers) to industry; but it also has to make choices and
takeriskstoo, especially initssupport for RD& D, wher eit cannot avoid setting
somepriorities. The Government hasan important rolein identifying those of
Britain’sstrengthsthat areconsistent with theindustrial environment and the
market. It should provide a clear and unambiguousfocus. (Paragraph 65).

The Government seems nervous of being accused of picking winners. Asa
result tough decisions have been avoided. We should be selecting all of those
resear ch projectsfor funding which we havethecapacity to executeand which
haveareasonablechanceof delivering solutionsand significant benefit for UK
society (paragraph 67).
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Britain’senergy structuresaretoocomplicated. Asaresult, effortstostimulate
RD& D arefragmented and directionless. No publicbody or Minister istaking
responsibility for driving forward technological innovation and deployment
(paragraph 68).

Much bolder action is needed to make non-carbon technologies play a

significant contribution to the UK’'s energy mix. For this reason, we

recommend the creation of a Renewable Energy Authority. It should emulate

the function of UKAEA in driving the nuclear industry after the World War

[I. The Authority would subsume the UKERC and the Carbon Trust, the

DTI’senergy programme and the energy policy unit. 1t would:

1. conduct applied research and development in selected technologies;

2. conduct demonstration programmes, usually but exclusively in collabor ation
with industry;

3. provide a fast-track planning service to non-carbon energy applications;
and

4. superviseinfrastructural modificationstothegrid and distribution netwoks
to facilitate the connection of distributed generation (paragraph 68).

We are puzzled by the Government’s assertion that privatisation and
liberalisation has not led directly to a declinein energy RD& D—it hasled to
adramaticdecline, by far thelargest declinein all OECD countries. Theforces
that droveinnovation in the past are at least as strong as they ever were and
it seems hard to believe that the Chief Scientific Adviser’s energy group and
several of our witnesses are so ill-informed. We are concerned that the
Government ispoorly placed tostimulateenergy RD& D investment inindustry
if itisin astate of denial over its causes (paragraph 71).

Thefall in private sector RD& D expenditur e hasbeen higher than would have
been expected from simply improving its focus. We conclude that there has
been areal and damaging reduction in the amount of private energy RD& D
spend since privatisation and liberalisation of the market (paragraph 72).

We recommend that the Government establish demonstration projects to
establish how distributed sour cesof electricity generation can beincor porated
intolocal networks, in particular thedevelopment of metering systemsto allow
domestic generation to export power to the network (paragraph 79).

United Utilities rightly recognises the value of non-technical research into
commercial and regulatory initiatives for distribution networks. We
recommend that the Economicand Social Resear ch Council makeprovision for
such studies (paragraph 80).

Weappreciatethe commer cial constraintson companiesand recommend that
the Government and the regulator work to create a better environment for
RD& D (paragraph 82).

It is disappointing that the UK’s experience in the North Sea oil and gas
industry is not being employed to develop new marine energy technologies.
Clearly the incentives for oil and gas companies are insufficient, a situation
which the Gover nment should remedy (paragraph 85).

Wearepleased that the UK Gover nment supportsan EU tar get of 3% of GDP
invested in RD&D but given the strong link between investment and
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

productivity, wearedisappointed that it hasnot adopted this“aspiration” for
the UK. Werecommend that the Gover nment does so (par agraph 87).

The Government should recognise that even companiesnot regularly making
a profit need to think long term and invest in RD&D and should consider
introducing mechanismsthat provide that incentive (paragraph 91).

The existence and nature of R&D tax credits are not well understood by
companies—particularly thesmaller ones—and therulesof theR& D tax cr edit
seemtobetoocomplicated or inadequately explained. TheGover nment should
remedy these problems, sinceif energy RD& D isto beresuscitated in the UK
in thefield of low carbon technologies, a clear and significant tax incentiveis
much-needed (paragraph 92).

The Government has failed to encourage an environment that encourages
technical innovation, to provide sufficient direct investmentsand to make any
significant responseto the scale of market failure (paragraph 93).

Theproposed UK Energy Resear ch Centreand Network should play acrucial
rolein bringing forward the next generation of skilled people for the energy
sector. We recommend that it adopt this as a key part of its mission
(paragraph 98).

We recommend that the Government recogniseslow and non-carbon energy
as a shortage area, recognising its importance in combatting climate change
(paragraph 99).

It ishard to imagine the nuclear skills situation improving, since the Energy
White Paper has all but ruled out new nuclear build. Even with no new
nuclear build, nuclear engineer swill beneeded for many year sto cometo deal
with decommissioning and storage but few graduates will beinspired to join
an industry in itsdeath throes (paragraph 105).

We argued in our report on Science Education from 14 to 19 that science
education needed to bemademorerelevant. Therearefew better examplesof
asubject that could enthuseour schoolchildren than non-car bon ener gy, which
has the power to tacklethe potentially catastrophic effects of climate change
(paragraph 107).

We consider CO, sequestration to be a necessary part of the transition to a
non-carbon fuel economy. Nevertheless, it isimportant that itsuse should not
act asadisincentiveto theeimination of carbon-based fuels (paragraph 110).

We commend the Government’s positive approach to CO, sequestration.
Thereisareal opportunity in the North Sea with enhanced oil recovery asthe
initial economic driver. Policy mechanisms are needed to ensure that it
happensand that thereisan agreement on thelegal and environmental issues
of CO, storage (paragraph 111).

We believe that the UK should play to its strengths and exploit its natural
resour ces. Assuch, thecontinued useof coal hasarolein the UK’ sener gy mix
provided that CO, emissionsaresubstantially reduced. Wethereforesupport
investment in clean coal technologies, for export aswell asUK use, in tandem
with CO, sequestration (paragraph 114).
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The Carbon Trust’'s RD&D budget is not very large and we dispute the
Government’sassertion that it hasthefunding to makeasignificant impact on
ener gy efficiency RD& D (paragraph 119).

The housing market is driven by Government regulations and it is our view
that these have not been tough enough in the past (paragraph 122).

Wewelcomethe Government’s pledgeto makemajor revisionsof itsbuilding
regulations and recommend that these are demanding, recognising that these
can be a power ful stimulusto innovation by manufacturers (paragraph 122).

We await the revised building regulations in the hope they will provide the
market pull for innovative energy-efficient products. We hopethey are able
to compensate for thelack of technology push generated by the feeblelevel of
public RD& D funding in this area (paragraph 124).

Wefind it hard to reconcile the Government’s apparent lack of interest in a
relatively matur etechnology with the enthusiasm of the I nternational Ener gy
Agency. Werecommend that the Gover nment follow up thel EA’sreport with
its own assessment of therolethat hydro can play in the UK’ s energy supply
(paragraph 125).

Werecommend that the Gover nment commission a cost-benefit assessment of
different solar technologies (paragraph 133).

We are pleased to see that wave and tidal energy has received greater
governmental attention since our predecessors report. We hope that the
recent increases in funding represent the first stage in building capacity,
leading to investment commensurate with the potential of wave and tidal
energy. Wecan look forward in the near futureto investment commensur ate
with wave and tidal energy’s potential impact on the UK’s energy supply
(paragraph 135).

Wave and tidal energy has enormous potential and can deliver a clean and
predictable ener gy supply. Werecommend that the UK should makeamajor
investment in this niche market and aim to generate at least 5% of its
electricity using wave and tidal technologies by 2020 (par agraph 138).

Wewelcometheattention being given to hydrogen RD& D by the Gover nment.
Thereisa UK big opportunity to take the lead herein a key area of energy
resear ch (paragraph 154).

Wearestruck by theparticularly high number of publicfunding bodiesactive
in bioenergy. TheGover nment should simplify itssupport schemesin thisarea
(paragraph 158).

We support policies to encour age less wastage and more reuse and recycling
but it isinevitablethat thereiswaste and Gover nment policy should place no
obstacles in the way of technologies that can har ness waste which cannot be
recycled to generate power (paragraph 162).

For the Government to keep the nuclear option open, participation in the
Generation 1V Forum is essential to give the UK a stake in the direction of
future technologies. We recommend that provison is made for British
companiesto participate actively (paragraph 167).
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Weapplaud BNFL’sinvestment in pebblebed reactor sand thelong-ter m view
it istaking of reactor technologiesin an uncertain climate. Wewill watch the
development of the technology with interest (paragraph 169).

Public opinion is a major obstacle to new nuclear build but this should not
preclude the funding of research which could go a long way to addressing
public concernsinto thewaste and safety of existing systems. We believethat
theGover nment should not under estimatethepublic’ spragmatism and should
not beafraid of people sability tobalanceitslegitimateconcer nswith thegr eat
danger s posed by climate change (paragraph 170).

Werecommend that the Government monitor technological developmentsin
transmutation and keep it under review as part of its radioactive waste
management strategy (paragraph 175).

The Government’s announcement that new nuclear build would require
another public consultation and another White Paper is perplexing. The
Government sayswith great pridethat thisis“ themost significant consultation
on energy policy ever carried out in the UK”. There would have been no
shortage of views expressed on the nuclear issue and unless the situation
changes substantially, which seems unlikely, a further consultation would
simply involvethesamepeopler epeatingthe samear guments(par agr aph 178).

Thenuclear industry facesa continuing declineunlesspositive stepsaremade
now. Theonly way to keep the nuclear option open isfor the Government to
indicatethat it would in have no objection in principleto granting per mission
for new reactorsto be built, even on a modest scale, to send a clear message
that thetechnology hasafuture. It should benefit from its statusasa carbon-
free sour ce of energy (paragraph 179).

The next generation of fission reactorsislikely to bethelast. Nuclear fission
power should be used to keep the UK’s CO, emissions as low as possible until
fusion power and other non-carbon technologies are commer cially available
(paragraph 180).

Weconcludethat theprogressin fusion resear ch hasbeen substantial in recent
years. Together with the huge impact that fusion could have in reducing
carbon emissions, we consider it befoolish not to at least maintain the current
level of resourcesinvested in UK fusion research (paragraph 188).

From 2003, EURATOM fundingfor the UK’ snational fusion programmewill
declinefrom 25% to 20%. Wewould likethe Government’ sreassurancethat
it will compensate UKAEA for thislossin income (paragraph 190).

The UK has been fortunate to host JET but it must not waste this good
fortune. We recommend that the Gover nment invests resour ces to maintain
the UK’sdomestic fusion programme with a view to building a major facility
in thefuture. Webelievethat fusion power will becomeareality and the UK
must benefit from the fruition of thistechnology (paragraph 191).

The UK can only play a significant role in international programmesif it is
donefrom astrongnational base. Participationin multinational venturesmust
be used to complement a strong domestic RD& D base (par agraph 197).

At present the transmisson companies and network operators have little
obligation or incentive to invest in bringing forward and installing the
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technology needed tomakelar ge-scalerenewablegeneration areality. Thelack
of theseincentivesdiscour agesindustry totacklethe problemsremainingwith
many exciting new ener gy technologies. We are pleased that the Gover nment
appreciates the need to revise the regulatory framework. In selecting the
methods of energy generation for the future, account will need to be taken of
the potential changes needed in the distribution network infrastructure
(paragraph 202).

If the UK isto stand a chance of reaching its renewables target, it needs to
stimulate development of less mature technologies now. The Renewables
Obligation failsto providethisincentive. It should be reformed or replaced
with a mechanism that will (paragraph 208).

We recommend that the Government introduce a tax incentive that
distinguishes between: fossil fuel with carbon capture; carbon neutral
technologies; nuclear fission and mature non-carbon technologies; maturing
non-carbon technologies 10 to 15 years into the market; non-carbon
technologies 5-10 year s into market; and nascent renewable technologiesin
their first 5 yearsof commercial use (paragraph 209).

Ofgem should establish a more supportive framework for innovation and
RD& D toward thenew “ climatefriendly” technologies. Ofgem must bemore
willing to allow RD&D against companies profits when looking at prices
(paragraph 213).

Whilewe agreewith many of its sentiments, we remain disappointed with the
White Paper, largely because that iswhat it is, a document full of sentiments
with few practical policy proposalsthat give usany confidencethat itstargets
(and aspirations) can be met. It has ducked a central issue—whether to
provideafuturefor thenuclear power industry—and failed togivealead. On
the specificissueof RD& D, it makesall theright noisesbut failsto pledge any
further investment nor provideany further direct incentivestoindustry todo
so. RD&D investment in the UK is set to remain at the bottom of the
international league table (paragraph 215).

Thereisno prospect of achieving thetarget of 10% renewable generation by
2010 or the aspiration of 20% by 2020. There is no chance of meeting the
Government’s targets for CO, reductions if current policies and market
conditionsremain in place (paragraph 216).

Given the importance of reducing UK carbon emissions, we propose a
Renewable Energy Act at theearliest opportunity. TheAct should includethe
following provisions:

1. Theestablishment of a Renewable Energy Authority (REA) with UK-wide
responsibility for co-ordinatingand promoting RD& D in renewableenergy
and disbursement of fundsfor that purpose.

2. The replacement of the Climate Change Levy and the Renewables
Obligation with a unified Carbon and Renewable Energy Tax to belevied
on the electricity generators, theyield from which should be hypothecated
tothe REA (paragraph 217).

Despiterecent increasesin Gover nment energy RD& D funding, investment is
pitiful in absoluteter msand in comparison with out inter national competitors.
We believe the UK should be investing more, on economic grounds and to
ensure that the technology is suited to Britain’s national needs and takes
advantage of our strengths. By repeating thenot pickingwinnersmantra, the
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Government hasfailed to takealead. We consider thefollowing areasto be
our strengths, reflecting the UK’ s natural sources and resear ch strengths:

1. Offshoretechnologies—wind, wave and tidal

2. Nuclear fusion

3. Nuclear fission (paragraph 218).

Offshoretechnologiesshould befunded at least on a par with fusion (currently
£23.5million ayear) and fission should befunded at £10 million ayear to fund
participation in the Generation 1V Forum and boost the academic skills base
(paragraph 218).

Investments in RD& D must be complemented by policies to stimulate the
market. Grantsfor deployment and tax incentivesmust beemployed togreater
extent, commensurate with thethreat from global climate change (paragraph
219).
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ANNEX 1: VISITSMADE IN THE COURSE OF THE INQUIRY

Japan: Monday 16 September—Friday 20 September 2002
Monday 16 September
Morning: British Embassy, Tokyo

The Committee received briefings from Embassy staff on its work generally and
specifically on itsrole in science and technology, energy and environment, and trade
promotion.

Afternoon: Miraikan Museum of Emerging Science and Innovation
The Committee visited the museum and held a meeting with the museum’ s director.
Tuesday 17 September

Morning: Ministry of Economy, Trade and Industry’s Agency for Natural Resources and
Energy; New Energy Foundation

The Ministry of Economy, Trade and Industry is Japan’ s equivalent of the UK’s
Department of Trade and Industry. It isresponsible for energy policy. The Committee
held a meeting with Director General of Energy Conservation and Renewable Energy
Department of the Agency for Natural Resources and Energy and heard presentations
from officials.

The New Energy Foundation is non-profit organisation. It surveys research and the
introduction and deployment of new energy technologies and administers the
Government’ s domestic photovoltaic installation programme. The Committee met the
Chairman of the New Energy Foundation and staff briefed us on the organisation’srole
and its photovoltaic programme.

Afternoon: New Energy and Industrial Technology Development Organization

The New Energy and Industrial Technology Development Organization is a semi-
governmental organization under the Ministry of Economy, Trade and Industry. It
activities include development and promotion of new energy and energy conservation
technologies and the management of industrial technology research and development
projects. The Committee held a meeting with President with presentations on fuel cell,
hydrogen and solar energy development.

Wednesday 18 September

Morning: Japan Atomic Energy Research Institute, Naka Fusion Research
Establishment

Nakais the centre of Japan’s fusion research programme. The Committee held a meeting
with scientists and toured the JT-60 tomamak and the establishment’ s research facilities
on plasma heating and superconducting magnets.
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Afternoon: Misawa Homes Institute of Research and Devel opment

The Committee visited the company’ s zero emission solar energy house and received a
presentation on its building product made from recycled wood chips and plastic.

Thursday 19 September

Morning: RIKEN Yokohama

The Committee visited the RIKEN facilities, focusing on its genomics sciences division.
Afternoon: British Council

The Committee received briefings on the work of the British Council, Tokyo in
promoting a more positive image of the UK.

Friday 20 September
Morning: Sanyo Electric

The Committee received presentations on Sanyo’ s devel opment of fuel cell cogeneration
systems and photovoltaic cells and toured the Sanyo Solar Ark, the world’ s largest solar

array.
Afternoon: Osaka Gas

Osaka Gas is the gas distribution company for the Kansai region. It has a demonstration
programme in its company apartments using hydrogen fuel cellsfor residential
cogeneration. The Committee visited this project along with the company’ s research
facilities and a hydrogen fuel filling station it was devel oping.

UK Atomic Energy Authority’s Culham fusion research: 11 November 2002
The Committee were given atour of the UK’s MAST facility, a spherical tokamak at an

early stage of development and the European JET project. The Committee received
presentations on the development of fusion technology and the role of the UK.
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PROCEEDINGS OF THE COMMITTEE RELATING TO THE REPORT

WEDNESDAY 26 MARCH 2003

Members present:

Dr lan Gibson, in the Chair

Mr Parmjit Dhanda Dr Andrew Murrison
Mr Tom Harris Geradine Smith

Dr Brian Iddon Bob Spink

Mr Robert Key Dr Desmond Turner
Mr Tony McWalter

The Committee deliberated.

Draft Report (Towards a Non-carbon Fuel Economy: Research, Development and
Demonstration), proposed by the Chairman, brought up and read.

Ordered, That the draft Report be read a second time, paragraph by paragraph.
Paragraphs 1 to 220 read and agreed to.
Resolved, That the Report be the Fourth Report of the Committee to the House.

Ordered, That the notes on visits made in the course of the inquiry be annexed to the
Report.—(The Chairman.)

Ordered, That the Chairman do make the Report to the House.

Ordered, That the provisions of Standing Order No. 134 (Select committees (reports))
be applied to the Report.

Severa papers were ordered to be appended to the Minutes of Evidence.

Ordered, That the Appendices to the Minutes of Evidence taken before the Committee
be reported to the House.—(The Chairman.)

Severa papers were ordered to be reported to the House.

[Adjourned till Wednesday 2 April at Four o’ clock.
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