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The electricity sector is undergoing 'once in a century' revolution under the impact of new
technologies and pressures to decarbonise. The UK was at the forefront of the drive to liberalise
electricity systems a quarter of a century ago, but in 2013 introduced radical market reform to
meet the new challenges - a change which some critics denounced as a return to central planning,
whilst others feared the costs. Instead, the emerging evidence is that the use of competitive
auctions has been a remarkable success in driving innovation and cost reductions, whilst a floor
price on carbon has set the seal on cleaning up the system, with an 84% decline in coal use for
power generation over 2012-2017. The results to date suggest that EMR is a step forwards, not
backwards; but it is not the end of the story.

Until 1990, the UK - like many other countries - had an
electricity system that was centralised, state-owned,
and dominated almost entirely by coal and nuclear
power generation. The privatisation of the system that
year with the creation of a competitive electricity
market attracted global interest, helping to set a path
which many have followed.

Two decades later, however, the UK government
embarked on a radical reform which some critics
described as a return to central planning. The UK's
Electricity Market Reform (EMR), enacted in 2013, has
been a topic of intense debate, and global interest in

the motivations, components, and consequences.

This report' summarises the evolution of UK
electricity policy since 1990 and explains the EMR in
context: its origins, rationales, characteristics, and
results to date. We explain why the EMR is a
consequence of fundamental and growing problems
with the form of liberalisation adopted, particularly after
2000, combined with the growing imperative to
maintain system security and cut CO. emissions,
whilst delivering affordable electricity prices.

The fifteen years after privatisation, coinciding
with the era of low fossil fuel prices, had seen mostly



MIT CZ=PR

MIT Center for Energy and Environmental Policy Research

falling electricity bills; from about 2004 they started to
rise sharply, for multiple reasons including increasing
fossil fuel prices, the need for new investment in both
generation and transmission, and inefficient ways of
promoting renewable energy.

The EMR comprises four instruments: fixed-price
contracts for zero-carbon sources (defined as
contracts-for-difference on the electricity price, lasting
15 years for renewables); a whole-system capacity
market (paying a fixed £/kW/yr for firm power); a
minimum or top-up price on CO. emissions; and an
emissions performance standard which in effect bans
new coal plants. The first two are implemented through
competitive  auctions, for amounts defined,
respectively, by targets for renewable energy (for the
CfDs) and the estimated capacity needed to ensure
system security (for capacity market volumes).

These four instruments have indeed combined to
revolutionise the sector; they have also both drawn on,
and helped to spur, a period of unprecedented
technological and structural change. Competitive
auctions for both firm capacity and renewable energy
have seen prices far lower than predicted. The fixed-
price contracts for renewables are estimated to have
reduced financing costs to little over 3%/yr, which
would save over £2bn/yr on the cost of financing the
projected renewables investments?, compared to the
previous support system; the most recent auction saw
contracted prices even for offshore wind tumbling to
less than £60/MWh.

Rather than the expected new combined cycle gas
plants, smaller scale decentralised generation - and
most recently storage - has been the main beneficiary
of the Capacity market, though this has highlighted
complexities in design and pricing elsewhere in the
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system.

The minimum carbon price has brought cleaner
gas to the fore, displacing coal to the margin. Electricity
prices may have peaked from 2015, with energy
efficiency helping to lower overall consumer bills.

New forms of generation have expanded rapidly
at all scales of the system. Renewable electricity in
particular has grown from under 5% of generation in
2010, to almost 25% by 2016, and is projected to reach
over 30% by 2020 despite a political de-facto ban on
the cheapest bulk renewable, of onshore wind energy.
The environmental consequences overall have been
dramatic: coal generation has shrunk from about 2/3rd
of generation in 1990, to 35% in 2000, to 10% in 2016,
halving CO- emissions from power generation over the
quarter century.

Neither the technological nor regulatory
transitions are complete, and the results to date
highlight other challenges. Pushing coal to the price-
setting margin cuts emissions but initially exacerbates
the impact of carbon prices on electricity prices;
revenues are returned to internationally exposed major
industrial consumers?, and the impact will decline as
coal retreats (and coal is due to be phased out entirely
by 2025). The Capacity mechanism has proved ill-
suited to encouraging demand-side response, at least
initially, and in combination with the growing share of
renewables, has underlined problems in transmission
pricing. As the share of variable renewables grows
further, the associated contracts will require reform to
improve siting efficiency and avoid adverse impacts on
the wholesale market.

Thus the results to date show that EMR is a step
forwards, not backwards; but it is not the end of the
story.
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Figure 1: UK Quarterly Electricity Generation by Fuel Type, 1998-2017 (Q3)

Source: Energy Trends, various years

About the Authors

' Michael Grubb is Professor of Energy and Climate Change at University College London (Institute of Sustainable

! Resources & Energy Institute). From 2011-2016, alongside academic roles, he worked half-time at the UK Office of
Gas and Electricity Markets (the energy regulator, Ofgem), initially as Senior Advisor, Sustainable Energy Policy,
and subsequently Senior Advisor, Improving Regulation. From Autumn 2016 he moved to Chair the UK
government’s Panel of Technical Experts on Electricity Market Reform. He has combined research and applied roles
| for many years, bringing research insights into policymaking, and bringing practical experience to bear upon
academic studies: before taking up his post at UCL he was part-time Senior Research Associate in Economics at
Cambridge University, combined with (prior to joining Ofgem) Chief Economist at the Carbon Trust.

Professor David Newbery, CBE, FBA, is the Director of the Cambridge Energy Policy Research Group and Emeritus
Professor of Applied Economics at the University of Cambridge. In 2013 he was President of the International
Association of Energy Economists. He has managed research projects on utility privatisation and regulation,
electricity restructuring and market design, transmission access pricing and has active research on market
integration, transmission planning and finance, climate change policies, the design of energy policy and energy
taxation. He is currently an independent member of the Single Electricity Market Committee of the island of Ireland
and a panel member of Ofgem’s Network Innovation Competition.

About the Center for Energy and Environmental Policy Research (CEEPR)

Since 1977, CEEPR has been a focal point for research on energy and environmental policy at MIT. CEEPR promotes
rigorous, objective research for improved decision making in government and the private sector, and secures the relevance
of its work through close cooperation with industry partners from around the globe. CEEPR is jointly sponsored at MIT by the
MIT Energy Initiative (MITEI), the Department of Economics, and the Sloan School of Management.





