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EXECUTIVE SUMMARY
Introduction (Paragraphs 1-6)
We redffirm our support for a baanced energy policy and we welcome the Government’s
decision to review energy policy over a 50-year period.

Energy and Environmental Policy (Paragraphs 7-8)
Proper long-term planning is needed to manage the future fuel mix, taking account both of
environmenta concerns and the need to maintain security of supply.

Security of Supply

Network Risks (Paragraphs 10-13)

Gas and dectricity transmisson networks have become highly integrated in a whally
unplanned way. Sgnificant fallure of one system will immediately impact on the other.

The networks are now under considerable risk. This must not be ignored by government.

Capacity Risks (paragraphs 14-20)

In five years time the UK is likely to be importing oil and gas from Russia, Iran and Algeria
Worldwide the mgor short-term congraint will not be finite resources but the effort,
investment and underlying political conditions needed to exploit the reserves.

Although the UK has a hedthy margin of generating capacity a present, portentoudy the
pogtion is very amilar to thet in Cdifornia five years ago, where the market is controlled by
the same generating companies.

By summer 2000 fragmentation of eectricity supply and market competition resulted in
Cdifornia suffering mgor problems of dectricity supply and pricing. Lessons for the UK to
learn from this experience include:

There is no clear relationship between price sgnds and investment in capacity in a
private market.

To fulfil security of supply and socid congderations, government must retain control and
access over data needed to assess wholesale market pricing and supply scheduling
behaviour.

Competitive market sructures may not lead to price reductions for eectricity
consumers.



An effective and authoritetive regulatory regimeis essentid.
Commercial Risks (Paragraphs 21-22)
The New Electricity Trading Arrangements (NETA) must be reconsidered. NETA does not
give the right price sgnds for investment, instead rewarding margina capacity at high prices.
This takes priority both over fuel balance and environmenta objectives.

Economic Risks (Paragraphs 23-24)

We agree with Dr Dieter Helm's assessment that there is no evidence that economic growth
can be met by reducing energy demand. The only solution to the long-term problem of
climate change has to be via a switch from carbon intensive fuels to carbon non-intensive
ones. Thisrequires a substantia increase in the price of carbon.

Political Risks (Paragraph 25)
The biggest palitica risk of dl isfor the Government to take no action now.

Both immediate action and longer-term vison are needed to ensure that the UK can
continue to benefit from a range of energy sources.

Independent and effective regulation is essentid and there must be centrd direction and
leverage over investment and supply decisons.

Environmental Risks (Paragraphs 26-28)
The Climate Change Levy (CCL) is a tax on energy not a tax on carbon. It needs to be
rethought as a matter of priority.

We support the use of flexible mechanisms agreed under the Kyoto Protocol providing that
they are implemented in a controlled and equitable manner and as part of a wider package
of measures.

Emissions trading is an atractive idea though there are dangers of trading "hot ar”,
particularly between Eastern Europe and the USA. Proposas to exclude hydro and nuclear
power from the EU emissions trading scheme make no sense.

Regulatory Risks (Paragraph 29)

The Office of Gas and Electricity Markets (OFGEM) must be strengthened and its scope
extended to ensure that socia and economic needs receive as much attention as commercia
regulation.

Resear ch and Development (Paragraph 30-35)
Thereis an urgent need for increased research and development across dl energy sectors:

Coal
There are severd avenuesto explore:
Improved plant design to reduce emissons levels.
Integration of CO, capture into pulverised fuel cod-fired seam cycles.
CO, storage through the enhanced coa bed methane production method (ECBM).



CO, Storage and Capture
This has been identified by the DTI as an immediate priority for research, development and
demondtration but is currently being led by the USA, Jgpan, Netherlands and Norway.

CHP
Targets, amilar in magnitude to those for renewables, must be underpinned by financid

support.

Nuclear
Continuing R& D is necessary to maintain and develop:
Methods for dedling with waste;
The UK's position in the world market for decommissioning.
Capability for fuson research within UKAEA.

Renewables
A particular focusis needed on renewable sources that have not been tackled adequately by
the private sector.

Renewables (Paragraphs 36-38)
We support the current UK target of supplying 10% of dectricity from renewable sources
by 2010, but believe that it will be very difficult to meet on current policies.

Action is needed to establish a clear economic vaue for environmental benefits and to
resolve planning difficulties.

There are economic benefits to be gained for the UK from developing new technologies and
indudtries, but this is a competitive market and developmentd support is needed to secure
prime-mover advantage.

Promlsng technologies indlude:
Marinewind fams
Waste biofuds
Coastd wave power
Photovoaltaic cdlls.

Ener gy Efficiency (Paragraphs 39-40)
Condderable scope exigts for improved energy conservation and for stimulating markets for
energy efficiency products.

The Carbon Trust must ensure increased resources and a higher profile for work in this area.
Nuclear (Paragraphs 41-44)

Unlike carbon based competitors the nuclear industry has to capture, handle and store dl its
waste.



It has a disproportionate level of regulatory codts, including the essentid and wholly
supported costs of safety regulation.

There are a number of promisng emerging technologies, but the energy market is not
structured to support them.

Coal (Paragraphs 45-47)
Resarves of cod in the UK are large and could contribute significantly to security of supply.

There is a srong case on economic and drategic grounds for investment in clean cod
technologies and power dations.



RECOMMENDATIONS
1. Companies are responsible directly to their shareholders and responsive to customers
needs only insofar as that it consstent with making decent returns to shareholders. Even this
does not apply in a monopoly. Effective regulation is thus dl tha protects customers
interests and this requires that:

Government determines the level of risk / vulnerability that the community is
prepared to tolerate.

Government then ingtructs the regulator to ensure that economic regulation does not
increase risk by excessively driving down operating cogts and investment incentives.

2. It is not sufficent for the Government, stimulated by evidence of company
manipulaion in Cdifornia, to endorse ever more stringent “good behaviour” regulation if
this depresses necessary investment. Government needs to develop a view on the
necessary generation and storage margins, ensure that these are monitored; and that
incentives to invest in new capacity are not serioudy compromised by over-aggressve
and backward-looking regulation.

3. There is little point in exhorting the benefits of liberdisation and fud competition
across the EU if companies in other Member States are the only ones strong enough to
secure gas supplies at reasonable prices. UK energy markets have been highly
successful in a period of energy glut and operating largely within the confines of the UK.
It is essentid that the Government reaches a view about the likelihood of an energy
shortage, higher prices, and a European rather than UK market. In our view these
trends are inevitable and demand awhally different market and regulatory response.

4. It is essentid that the Government ensures the continued hedlth of dternatives to gas
for eectricity generation as a hedge againg cartel price fixing and / or politicaly inspired
disruption. For the foreseeable future, only coa and nuclear are capable of such alarge-
scale contribution.

5. The need for action to combat globa warming is much grester than required in
commitments to the Kyoto protocol. The UK should play afull role, with the USA and
developing nations as well as Europe, in achieving a more sustainable agreement.

6. Broad based tax pendties on energy consumption combined with short run price
indadticity are likdy to lead to an inefficient economic response and a counter-
productive palitical reaction. Tax penaties must be focused on areas of rdlative short run
price eladticity, such asroad congestion pricing.

7. The Government must ensure sufficient support for al renewable energy sources o
that economic and technologica progress can continue up to the point where they can
be wholly sdlf-supporting in the market place. However, the Government should not
succumb to the temptation to pick winners nor make unsupported assumptions about
the scale of renewable contributions.



8. It is entirdy with government’s power to cregte a levd playing fidd in the energy
markets s0 that they can fulfil their function of sdecting the most cost effective
technologies. Licensing and planning laws need to be overhauled and market ditortions
created by the excluson of the nuclear industry from carbon tax initiatives or emissons
trading proposa’s must be removed.

9. Emerging technologies, whether based on renewable sources or passve safety
systems in nuclear reactors, involve too great a commercid risk for the markets as
currently structured. These technologies need to be supported without government in
any way attempting to select winners. All such technologies depend on an infrastructure
of knowledge, skills and people that must be nurtured.

10. Sugtainable and secure energy sources will only be maintained in the long term if
appropriate technologies are discovered, tested and developed. Due to the long lead
times involved, there is now an urgent need for sustained and increesng government
funded research and devel opment.



INTRODUCTION

1. This Memorandum is submitted by Prospect with the support of the Electricity Supply
Trade Union Council (ESTUC). Prospect is a new trade union, formed by merger of the
Indtitution of Professonds, Managers and Specidigts (IPMS) and the Engineers and
Managers Association (EMA). It will be formally vested on 1 November. IPM S represents
75,000 scientific, technica and specidigt staff in the Civil Service and related bodies and
magjor companies. In the energy sector, IPMS represents scientists, engineers and other
professond specidig gaff in the nuclear industry. Our members are engaged in operationd
management, research and development and the establishment and monitoring of safety
gandards, environmentaly and in the workplace. Organisations in which IPMS members
work include AEA Technology, British Nuclear Fuels, Environment Agency, HSE (Nuclear
Installations Inspectorate), Nationd Nuclear Corporation, Nationa Radiological Protection
Board, Nukem Nuclear, Amersham, Nirex, Serco Assurance and the UKAEA. IPMS
members are adso directly involved in a range of sectors and functions for which
environmentd issues are of ggnificant professond concern. Within the Civil Service, IPMS
has a wide and diverse membership across policy, research and executive functions in the
Department for Environment, Food and Rura Affairs (DEFRA) and the bodies linked to it.
We dso have a wide-ranging membership in conservation bodies, including English Nature
and the Countrysde Commission, and in the Naturd Environment Research Council.

2. EMA represents, Professond/Technica and Management staff throughout the dectricity
supply industry and a growing number of smilar gaff in the gas indudtry.

3. Both IPMS and EMA are actively involved in the work of the Trade Union Sustainable
Development Advisory Committee (TUSDAC), which works in pardld to the Advisory
Committee on Busness and the Environment. TUSDAC is jointly chared by the
Environment Minister and Generd Secretary of the GMB Union on behdf of the TUC.

4.1n 1994 IPMS and EMA submitted evidence to the Government’s Nuclear Review" on a
joint basis with other unions representing members in the nuclear industry. The Electricity
Supply Trade Union Council (ESTUC), of which EMA is a leading condtituent, and IPMS
aso submitted evidence to the 1995/6 House of Commons Trade and Industry Select
Committee Inquiry into Nuclear Privatisation. We have not sought to repest earlier evidence
in this Memorandum, but we reaffirm our support for a balanced and co-ordinated energy
policy. Thisis essentid because:

Significant dements of the ddivery sysems remain effective monopolies.

All energy systems cary substantid and unique hedth and safety risks to gaff and
public.

Where markets do exigt, and function well. There remain consderable externdities (such
as environmenta impacts), which the markets cannot capture.

Failure to ddiver normdly has disproportionate impact on suppliers and customers.

The public is gpparently even more risk averse to the disruption of energy supplies than
the economic disbenefit implies and, as recent experience has shown, will respond
robustly.



There gppears to be red limits to the prices that the public seems prepared to pay and
the price voldility that will be tolerated.

Energy use is probably more pervasve and less flexible than any other commodity
throughout al spheres of commercid and persond activity.

Fud poverty is viewed as a disinct and particularly pernicious aspect of generd
poverty.

Governments have long been concerned with employment levels in the energy indudtries.
The Govenment cannot be indifferent to the implications for internationd
comptitiveness if energy cogts are gnificantly out of line with those of other countries.

5. In important respects, however, the current context is different from that in the mid-
1990s. Firg, notwithstanding the recent difficulties surrounding implementation of the Kyoto
agreement, environmenta concerns are higher on the politica agenda. This raises issues both
about the UK achieving its CO, emission targets specified under that agreement, but adso
about achieving the much larger reductions of up to 60% by 2050 identified as necessary by
the Royd Commission on Environmenta Pollution (RCEP). Second, maintaining security of
supply has become a much sharper concern especidly, but not exclusively, in the light of
recent experience in Cdifornia

6. We therefore welcome the Government’ s decision to review energy policy. The 50 year
time horizon of the PIU review is a sengble one in energy policy terms, though it must be
recognised that immediate action is necessary to meet medium and long term policy
objectives. In contrast to the pattern of gpasmodic, short term intervention in recent years, it
would be sengble to progressvely roll this review period forward in order to ensure
planning consstency and effective future implementation of policy objectives.

ENERGY AND ENVIRONMENTAL POLICY

7. We believe that a balanced energy policy should be developed on aleve playing fidd. All
energy processes should be held accountable for their environmental and socio-economic
impact. Risks should be fully identified and the practicability of the necessary risk
management taken into account. However, this is not the experience in the UK which in
recent years has conspicuoudy lacked a coherent, long-term energy policy. Cod fired
power sations have been closed in preference for the quicker returns offered by gas,
gpparently without regard for the consequences for long-term security of supply, and the
redity is that there is no red indudtrid commitment to the continued existence of the cod
industry. Insufficient support has been given to development of renewable energy sources,
which, dthough unlikely to make a mgor contribution to totd energy needs over the next
twenty years, have an important role to play in ensuring baance and diversity. The lead
times for research, development and implementation of dternative energy production are
such that action is needed immediately in pursuit of those plans. The redlity is that any further
investment in building nuclear power gations is, even on optimistic assumptions, unlikely to
come to fruition by 2010. Yet most of the scenarios posed by the RCEP involve a nuclear
element and the one most clearly founded on proven current technology reststo avery large
degree on nuclear energy. Thisis in stark contrast to the short-term and “chegpest is best”
mentdity that has driven the UK to its current position. Proper long term planning is needed
to manage the future fud mix.



8. We bdlieve there are four areas in which Government energy policies can have significant
beneficid impact in terms of sustaindhility:

Demand reduction

Renewable energy development

Nuclear generation

CO, sequedtration in conjunction with clean cod generation.

Each of these areas is addressed briefly in this Memorandum following consderation of the
key issues of security of supply and the underpinning role of research and development. A
more detailled anadlyss of the contribution of nuclear energy is contained in a separate
submission from the relevant trade unions.

SECURITY OF SUPPLY
9.There are both international and domestic dimensions to this issue.

Network Risks

10. Gas and dectricity transmisson and digtribution networks are regulated monopoly
businesses. They are freestanding networks that have become highly integrated in a wholly
unplanned way. Gas generates one third of al dectricity. Whatever the nature of the
contracts, gas suppliesto dectricity suppliers will be interrupted if necessary rather than risk
disruption of the domestic gas network. Electricaly driven pumps circulate the gas, maintain
pressure in the system and so impact on the amount of gas “sored” within the network.
Significant falure of one system will immediately impact on the other. The results may not be
predictable.

11. Most supply disruption slems from some form of network failure, yet the risk of such
falure has aways been the Cinderella of security of supply concerns because:

Network design and maintenance was regarded in the nationdised industries as low
status compared with generation and / or extraction.

Interruption can be fairly reasonably be blamed on “acts of God”.

There has been no high profile competition or debate about alocation as there has been
between dternative fuds and fuel sources.

12. Consequently, these fundamental networks have become increasingly vulnerable:

The network interdependencies are poorly understood.

The totd number of linesmen and engineers employed throughout the eectricity
distribution network is now not much greater than the number who could be released to
restore the network in the South East following the storms of 1987.

Globa warming increases the probability of severe weether patterns.

Companies have chosen different mixes of investment and mantenance. These may
have amilar commercid consequences but very different risk profiles. For instance high
investment, low maintenance systems (with lower gaffing levels) may cregate a less



vulnerable system but one which can be less readily restored when it does collapse. We
smply don’'t know.

We understand that gas storage capacity is Smilarly based on a margin above average
winter demand, which has been faling per capita due to warmer winters. The underlying
assumption that this trend will continue iswholly unsupported.

13. We have consgstently made the case that regulatory reviews should start with a
competent system of risk assessment. Our members are now adamant that the networks are
under condderable risks that must not be ignored by government.

Capacity Risks

14. Thereis currently a very hedlthy margin of generating capacity in the UK. Indeed, since
privatisation there has been a surge of investment in new generating capecity. This is best
understood not smply as a reaction to a deregulated market, but to a market highly
distorted by partia deregulation:

It coincided with the avalability for the firg time of huge quantities of gas kept
artificialy cheap by the lack of outlet to the more expensive European market.

At the same time, dectricity prices were hdd atificidly high, fird to facilitate
privatisation and later to help the coa industry. This helped cod in the short-run, whilst
over-incentivisng investment in its new competitor.

The “pool” ensured both specific capacity payments and an ability to ensure production
a a price unrdated to the bidder's contract price, with a fairly predictable fallback
system price.

All the companies were privatised without debt, making it extremey easy to rase
capita for investment.

15. On a globa scde however, there is a red danger that fue supplies will become
increesingly insecure. On most projections of present policies, the world will become
increasingly dependent on oil and gas supplies from a limited number of producers. By
2006, the UK islikely to be importing up to 15% of gas compared with 2% currently, and
by 2006/7, the UK is dso likely to be a net importer of oil. These imports will be from
Russa, Iran and Algeria - hardly the most reliable of trade partners. The issue is not o
much one of finite resource, a least in the short term: For example the Internationa Energy
Agency estimates that naturd gas reserves are more than sufficient to meet a projected 86%
rise in demand up to 2020. The red chdlenge is the effort, investment and underlying
politica conditions needed to exploit the reserves. We are only dightly ahead of a amilar
exploson of demand for gasin the rest of Europe and North America. The competition for
gasreserves will therefore increase exponentidly.

16. Portentoudy the position in the UK is very Smilar to the pogtion in Cdiforniafive years
ago, where the market is controlled by the same generating companies. In Cdifornia the
shares of cod, nuclear and other renewables in eectricity generation declined during the
1990s, whilst the shares of gas, hydropower and petroleum rose. Over the same period,
employment at investor-owned utilities, which have traditiondly produced and sold most of
the eectricity in the USA, fell by one-third - a reduction of nearly 180,000 employees. In
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1996 Cdlifornia passed landmark legidation to restructure its eectric power industries and
give consumers the right to choose the supplier of their dectricity. This resulted in
fragmentation of an integrated eectricity system, previoudy dominated by state-regulated
utilities into isolated components, and opened dectricity generation to market competition.

17. By summer 2000, these policies had resulted in mgor problemsin dectricity supply and
pricing. Crigs point was reached in June due to a combination of hot wesather, voltage
indability relaing to gaming the previous day, import limitations and power plants out of
sarvice. Prices were driven up dramaticaly: During one week purchasers of Cdifornia
power spent $1.2 hillion on eectricity, 300% more than they had paid during the same
period in 1999 and 1/8" of their cost of power for al of 1999. Even 0, there were
inadequate supplies of power and over 100,000 customers in the Bay Area of San Diego
suffered eectricity cuts. The State of Cdifornia had no influence on this decison.

18. Key points to learn from the Californian experience include:

There is no clear relationship between price Sgnds and investment in capacity in a
private market. Cdifornian energy prices are expected to remain high due to market
dructure and the tight supply of eectricity. However, there is no obligation on the
generators to fund new invesment in eectricity supply or delivery rdigbility. As private
operators, they can take advantage of higher retall pricesto increase profit margins.

The State of Cdifornia lost control and access over data needed to assess wholesde
market pricing and supply scheduling behaviour. Thus it is heavily dependent on
electricity suppliers that behave according to market signas not security of supply or
socid condderations.

Competitive market structures have not reduced prices for dectricity consumers.
Cdifornians pay substantidly more on average for dectricity than cusomers in other
States that have not shifted to competitive market structures.

The regulatory system is not working effectively. State authority has been ceded to the
federa government and the bodies with a supervisory remit have no duty to protect the
public or to consgder the retall consumer. In addition, there are serious conflicts of
interest because some members of the supervisory boards are in postions to benefit
ather individudly or a corporate level from higher pricesin dectricity markets.

19. However, it is noteworthy that some of our European partners are taking the threet to
gas security far more serioudy than the UK:

In Germany, Itay and Spain, liberdisation is being accompanied by State-factored
concentration rather than regulator-factored fragmentation.

Companies in these countries, together with EdF in France, are large enough to counter
to some extent attempts a supplier carteisation.

EdF is clearly keen in this context to influence the North African gas market and there
are close links between Germany and GazProm.

20. There are two potentidly effective responses to the concentration of gas supplier power.
One, clearly espoused by the rest of the EU, is an equivalent concentration of purchaser
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power. The other isthe continued existence of a hedge againgt abuse provided by dternative
fuds. Unfortunately, for differing reasons no other fue source is capable of competing
economicaly for new investment againg gas in the present dectricity generation market.

Commercial Risks

21. The New Electricity Trading Arrangements (NETA) need to be reconsdered. These do
not give the right price sgnds for investment, ingead rewarding margina cgpacity at high
prices. This takes priority both over fud badance and environmental objectives. For
example, there is evidence that Combined Heat and Power projects are losing out under
NETA to larger generators with more flexible plant that can easily be turned on or off. More
profit needs to be reinvested into research and development in order to improve efficiency
and protect the environment, and dternative energy provison systems should not be
neglected smply because they cannot compete for the fud price. The current OFGEM
review must addressthisissue.

22. Some renewable sources are near to achieving economic competitiveness, and the
adoption by some regiond dectricity companies to introduce “green” tariffs should assst in
this regard. Even s0 busness commitment to renewable sources will hinge on economic
factors and this may mean that in the short term afinancid incentive is required.

Economic Risks
23. We drongly agree with Dr Dieter Helm, in his contribution to British Energy’s recent
seminar on "The Consequences of UK Energy Policy” that:

"There is, of course, no evidence that economic growth, can be met by reducing
energy demand. We can move from inefficient use of energy to efficient use of energy
but energy demand will march ever upwards. The only solution to the long-term
problem of climate change has to be via a switch from carbon intensive fuels to
carbon non-intensive ones. There has to be a substantial increase in the price of
carbon if you're going to get a supply side shift".

24. Energy projections for the UK in the DTI’s Energy Paper 68 forecast an 8% increasein
overdl final energy demand for the industrid sector by 2020 and an increase of up to 39%

for transport.

Political Risks

25. Developing energy policy, particularly after a prolonged period in which a clear policy
framework has been conspicuoudy lacking, requires both political sengtivity and a balanced
practica approach. All energy sources have vocd protagonists but there is no perfect or
risk-free solution. In redity, what is required from government is both immediate action and
long-term vison to ensure that the UK can continue to benefit from a range of energy
sources. The Cdifornian experience shows that leaving supply decisons to private sector
market disciplines is not the way forward. This is not to argue that dl energy indudtries
should be publicly owned, but they must be subject to independent and effective regulation
and there must be centrd direction and leverage over investment and supply decisons. The
biggest political risk of dl is for the Government to take no action now: The certan
consequence of failure to take this opportunity to plan ahead is that it will be forced into
crigs management in afew yearstime,



Environmental Risks

26. To capture environmental externdities effectively, it is essentid to build the costs of
carbon pollution back into the system. We support an gpproach to reducing business energy
use that combined regulation with use of voluntary agreements and economic instruments.
The problem with the Climate Change Levy that emerged from Lord Marshal’ s consultation
on “Economic Ingruments and the Business Use of Energy” isthat it is atax on energy, not
atax on carbon. This needs to be rethought as a matter of priority.

27. We aso support the use of flexible mechanisms agreed under the Kyoto Protocol
provided that they are implemented in a controlled and equitable manner and as part of a
wider package of measures. The Clean Development Mechanism has much to offer in terms
of encouraging good practice through technology transfer. To give just one example, just
before privatisation British Cod had developed clean burn technology to the point of
commercid exploitation. As countries like China depend to a significant degree on cod for
energy generation the UK could use its technology to assst China in reducing greenhouse
gases. The UK needs to increase its share of the worldwide market for environmenta
technologies.

28. Emissonstrading is an atractive idea and may be an effective way of focusing the minds
of plant managers. However, it has pardlds with the CAP milk quota scheme, which is by
no means ided, so practicd difficulties may arise. From the UK perspective, one of the
biggest dangers is that trading in “hot ar”, in particular between Eastern Europe and the
USA, will dlow climate change targets to be met without substantively addressing the issue
of domestic emissons. This could have adverse competitive consequences for UK traded
goods. Proposds to exclude hydro and nuclear power from the EU emissions trading
scheme make no sense.

Regulatory Risks

29. The dangers of ineffective energy regulaion have been illusrated in reldion to the
Cdifornian experience. There are no grounds for complacency in the UK, which has
followed the same path of privatisation and fragmentation. The powers of OFGEM must be
strengthened and its scope extended to ensure that sociad and economic needs receive as
much attention as commercid regulation.

RESEARCH AND DEVELOPMENT
30. There is an urgent need for increased research and development across al energy
sectors. For example:

Coal

31. At present fugitive methane emissons from burning fossil fud can only be reduced by
increedng the efficiency of the “burn” or by “scrubbing out” the methane for digoosd.
Modern plants are more efficient and have lower emission levels than older plants and more
research and development into plant design could yield further reductions in emisson levels.
CO, capture could be integrated into pulverised fuel coa-fired seam cycles. The enhanced
coa bed methane production (ECBM) method being tested in the Netherlands and the San



Juan basin in New Mexico could lead to CO, storage, by absorbing CO, in deep cod layers
that are not suitable for mining, as well as production of methane. In Audrdia there is a
GEODISC programme to assess the feasbility of geologicd sequestration. The First US
Nationa Conference on Carbon Sequestration, in May 2001, considered several papers on
amine absorption. This is a commercidly avalable technique for CO, post-combustion
capture, which can be applied to both to gas and coal fired power stations. It is analogous
to flue gas desulphurisation, which is used widdly on oil and cod fired power stations to
reduce emissons of SO,. It is notable that the UK is not leading progress in this area
despite, for example, the world-class cod research facilities that existed prior to privatisation
of the dectricity supply industry, which was swiftly followed by stark cuts in funding for
research and development.

CO, Storage and Capture

32. The Department for Trade and Industry (DTI) hasidentified CO, storage and capture as
an immediate priority for research, development and demondtration. We are aware of useful
work in progressin the USA, Japan and some parts of Europe. For example:

The Japanese Centrd Research Indtitute of the Electric Power Industry and the Electric
Power Development Company both have substantid R&D programmes, and the
Research Inditute of Innovative Technology has an annud budget of around 7 billion
Y en and 430 employees.

The US Depatment of Energy has a growing budget for research on carbon
sequestration and eight nationa 1aboratories have been selected to head research efforts,
managed by the Nationa Energy Technology Laboratory.

The Norwegian Klimatek programme supports development of nove technologies for
reducing emissions from foss| fuels and an annua programme of NK 100 million has
recently been announced.

Canada has recently established an Internationa CO, Capture Test Centre at the
Universty of Reginain Saskatchewan. A Nationd CO, Capture and Storage Initiative,
involving the federd and provincid governments, industry and research organisations,
was established in 1999 and two workshops were held to identify capture and storage
options for Canada. In 2000 Canadian coa producers, utilities and Federd
governments formed a consortium with Smilar American stakeholders to develop a
novel cod to eectricity power process with no atmospheric emissions.

There are anumber of leading research groups in capture and storage in the Netherlands
and mgor engineering consultancies have aso been working on these technologies for
some years. As mentioned above, thereis a nationd programme on CO, ECBM, which
includes preparation of an inventory of coadbeds and measurement of gas sorption
capacities of cods.

The Naurd Environment Research Council is involved in a number of European and

international programmes on CO, capture and sequestration, mainly funded by the European
Union.
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CHP

33. Combined Heat and Power (CHP) plants have a large potentid but this will only be
redised by investment programmes that will not yied short-term profits. It is worthwhile
setting targets, which should probably be smilar in magnitude to those for renewables, but
these must be underpinned by financid support and recognition thet returns will accrue over
alonger period. We hope that the current review of CHP will result in an appropriate leve
of support.

Nuclear

34. Leaving asde the potentid demands of new build, continuing R&D is needed to
maintain the UK's pogtion in the world market for decommissoning and clean up. This is
not being maintained at present, not least because of skill shortages in a sector often no
longer perceived as an attractive career prospect. New R&D is needed to specify and, if
necessary, develop the next generation of nuclear power plants. Nuclear fuson poses
digtinct chalenges for research. We strongly believe tha this capability must be maintained
intact within the UKAEA.

Renewables

35. There is cetanly a need for increased research and development in this areq,
particularly on renewable sources that have not been tackled adequately by the private
sector. For example, production of hydrogen from fossil fues with CO, storage could be an
atractive trangtiond Strategy to ad the introduction of hydrogen as an energy carier. Inthe
longer term, a hydrogen economy offers the potential for zero emissions a the point of use.
However, if hydrogen is to make a sgnificant contribution as a fue then large-scae
generation of hydrogen in addition to sgnificant infrastructure development will be required.
The use of hydrogen will only ddiver the maximum potentia environmenta benefits if it is
generated using non-fossl fuel sources of energy.

RENEWABLES

36. The European Commission's Green Paper on "Security of Energy Supply” recognises
that dternative and renewable energy sources have an important contribution to make to
achieving environmenta objectives. However, dthough we support it, the current UK target
of supplying 10% of dectricity from renewable sources by 2010 is very chdlenging on
current policies. We note the concerns expressed by the Char of the Sudtainable
Development Commission that steps so far taken to develop renewable energy sources in
Britain will miss, by a substantid margin, the targets for reducing greenhouse gas emissons.
Even with consastent support, the lead-time for large-scale renewable technologies, such as
tidal schemes and wave power, is probably at least ten years.

37. Supporting renewables is unlikely to be the lowest cost way of saving carbon so, in
terms of promoting use of renewable sources, it will be important to establish a clear
economic vaue for environmenta benefits and to resolve some of the planning difficulties
that currently exist. Condderation should be given to a new consensua planning-led
goproach involving dl sakeholder groups, ether a regiond or sub-regiond levd, in
identifying renewable energy opportunities. Such planning groups could be charged with
contributing to the government’s target for renewables, taking account of al appropriate



opportunities and condraints. Investment needs to be assessed both againgt the pogtive
contribution to achievement of the climate change targets adopted by the Government and a
wider range of sugtainability principles There should be benefits in further developing
relatively new technologies and simulating new British indudtries, though this is a competitive
market. For example, wind farm technology has been primarily developed by Denmark,
with the result that the Danish firms now control more than haf a globa market worth £2.5
billion. Unless support is quickly secured, there may well be a amilar loss of tidd power
technology to overseas competitors.

38. Asfar as specific renewable sources are concerned:

Further expangion of large-scale hydro generation is limited by the availability of suitable
stes and dso by environmenta concerns about the flooding of vadleys in mountainous
areas and the effect on the environment in the lower course of the dammed rivers. Small-
scade hydro generation can be of locd importance but can only make a smdl contribution
to meseting tota energy demand.

Wind farms have led to complaints about noise and ungghtliness and wind generation
adso suffers from the problem of low energy densty; even a Szeable wind farm would
have a generation capacity of only a few tens of megawatts. At present most planning
gpplications for wind energy schemes are not receiving approva, but the process of
goplication itsdf often results in much tenson amongst the communities affected by the
proposals.

However, marine windfarms could be encouraged. The Irish Sea has the potentid to
replace the equivaent of al the present UK generating capacity. The Germans and the
Swedes are pushing ahead. We will eventudly have to buy their technology, or even their
power from our sess, if the government does not allow UK developments to go ahead.
The generation of energy from waste biofuds may merit further expansgon. However, this
will require investment in waste incinerators with high standards of emisson control and in
facilities to collect the decomposition gases from landfill dtes and sawage inddlations.
There is potentia for dectricity generation from tida barrages and wave energy, though
barrages are very expensve. Harnessing coastal wave power may be a more promising
route though, as shown by the sinking of the Osprey off the north of Scotland, the
technology is demanding and equipment will need to be very robust. An additiona
condderation isthe leve of risk associated with ingtallation and maintenance work at sea.
Further possble technologies include the use of photovoltaic cells to produce energy
from sunlight or fuel cdls to produce dectricity from chemica reactions. The prospect of
being aile to produce chegper and more highly efficient solar cdls is quite high.
Households could be encouraged to make use of solar cells for at least part of their
energy requirements at suitable times of the year.

ENERGY EFFICIENCY

39. Thereis, in addition, still much scope in the UK for energy conservation and combined
heat and power schemes. For example, work by the Building Research Establishment
(BRE) shows that non-indudtria buildings can account for as much as 50% of nationd
energy consumption but that sgnificant energy savings could be achieved by taking rdatively
chegp and smple measures. Smilarly the EU Green Paper on Security of Supply notes that
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more could be done to stimulate markets for energy efficient products. The Carbon Trust
must ensure both increased resources and a higher profile for work in this area.

40. It is dso important for government to continue to support and encourage reduction in
demand for energy, though there are limitations as to what may be achieved in practice;

Energy demand is price indadtic in the short term, but in the long run high prices simulate
technological responses.

Reductions in demand through the introduction of building and energy consumption
standards can be dow to take effect due to the varying timescales of investment.
Reductions in demand tend to mimic price fdls and can lead to a “rebound” effect in
which energy savings are spent on other products. For example, the average family car
had a 1-litre engine 25 years ago. Today, in response to greater fud efficiency and
therefore lower codts, the averageis 1.5 litres.

NUCLEAR

41. The nuclear industry currently generates one third of UK dectricity, without CO,
emissons. The earlier Magnox dations have plant closure dates that can now only come
forward. The AGR dations are less likely to enjoy sgnificant design life extenson, and will
therefore start to close shortly theresfter. This done will negate any the Kyoto improvements
made by the UK to date.

42. There are anumber of “level playing fidd” issues that currently disadvantage the nuclear
indudry:

Unlike its carbon-based competitors, the industry has to capture, handle and store dl its
waste. It istotally inappropriate therefore, that attemptsto “internaise’ the carbon-based
“externdities using taxation and emissions trading should exclude the only large non-CO,
producing technology currently available. This means that the industry will pay for part of
the CO, waste management costs as well as its own.

The industry has a highly disproportionate level of regulatory costs, including the essentia

and wholly supported costs of safety regulation:

- Nationd licensang systems mean that good and properly licensed designs have to be
re-licensed at considerable extra cost before they can be re-used.

- Panning inquiries are sructured so that opponents can dring them out for years,
regardiess of the merits of their case, sometimes inhibiting rationad consderation of
key issues.

- Theimpact of economic regulation on the price of capitd is particularly problematic
in 0 highly cgpitd intengve an indudtry.

43. There are a number of emerging technologies that the energy market is not structured to
support:
New generating technologies are emerging that are “intrindgcdly safe’. This means that

safety systems depend passively on the physics of the reactor, not actively on the human
designers or operators.
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In the longer term, the use of thorium may replace a uranium-based cycle.

Also in the longer term, it is technologicaly feasble to convert long-lived intermediate
levd wadte to short-lived high-level waste thus avoiding the need for very long-term
storage.

44. A more detailled andyss of the contribution of nuclear energy is contained in the
submission from Prospect supported by Trade Unions for Safe Nuclear Energy.

COAL
45. Resarves of cod in the UK are large and could contribute significantly to security of

upply:

On aday-to-day basis, given the interdependence of the gas and dectricity networks.

In the medium term, as a hedge againgt cartel or politicaly created shortages or price
hikes.

In the longer term, as areserve in case of unforeseen shortages.

46. Loads in cod-fired power dations can be varied reatively easly, so cod fired
generdion is particularly useful in meeting pesk demand or covering for supply difficultiesin
other fuels. This may become even more important as the share of renewables in eectricity
generation increases. Cod fired daions are dso currently more redlient and eadly
repairable than higher precison CCGT dtions.

47. The downsde of rdiance on cod is tha emissons of CO, are higher per unit of
eectricity than from burning gas in Sations of amilar thermd efficiency. Increased investment
in clean cod technologies and power stations should help to resolve this problem, and it is
disappointing that there has as yet been no pogtive sgnd from the Government in this
regard. As indicated in paragraph 32, increased Government support for emerging CO;
sequestration technologiesis also needed.

Submitted by

Date

Prospect

75-79 Y ork Road
London SE1 7AQ
Tel: 0171 902 6600

Note:
1. “Joint Trade Unions Submission to the Government’s Nuclear Review” (1994)



