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The interplay between policy design and market forces has been crucial in driving
the global energy transition from fossil fuels to renewable energy sources. However,
models adopted by countries are based on different historical approaches and have
therefore evolved differently over time, while also influencing each other.

In this chapter, the UK and China have been chosen as two countries which
have achieved successes in decarbonising their respective economies through the
deployment of significant levels of renewable energy resources; however, each has
adopted a differing energy transition strategy.

The UK electricity market was one of the first globally to be privatised and dereg-
ulated in the late 1980s and early 1990s, following similar earlier initiatives in the
natural resources and telecommunications sector. This experience and the subsequent
market adjustments which were undertaken by the UK Government and the regulator
laid the groundwork for similar processes which have taken place within the European
Union and further afield. The entry of new market players initially in conventional
gas-fired power generation during the 1990s and subsequently in renewables starting
in the 1990s—but more substantially over the past 20 years—have brought non-
utility private sector expertise into the deployment of new technologies. It was this
track record which enabled the UK to design incentives for renewable energy—start-
ing with tariffs and moving to auctions—with a strong likelihood that they would
bring about successes in terms of deployment of new renewable capacity. It is for this
reason that the UK has been selected to represent a noteworthy example of how regu-
lation can harness market forces to play a decisive role in the shift towards renewable
energy.

M. Dell’ Aquila (X))
The Johns Hopkins University - SAIS Europe, Bologna, Italy
e-mail: mdellaquila@jhu.edu

D. Atzori
Cornwall Insight, Norwich, UK

O. R. Stroe
British Academy of Management, London, UK

© The Author(s) 2020 227
M. Hafner and S. Tagliapietra (eds.), The Geopolitics of the Global Energy Transition,
Lecture Notes in Energy 73, https://doi.org/10.1007/978-3-030-39066-2_10


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-39066-2_10&domain=pdf
mailto:mdellaquila@jhu.edu
https://doi.org/10.1007/978-3-030-39066-2_10

228 M. Dell’ Aquila et al.

China, on the other hand, began its journey towards decarbonisation later, its moti-
vation was driven partly by the availability of natural renewable resources—such as
wind and sun—which in turn would reduce the country’s need to import primary
energy and secondly, abate emissions which were becoming particularly significant
in urban areas risking a public backlash. China epitomises a very large and topo-
graphically diverse country in which the role of the state has been instrumental not
only in policymaking aspects of the energy transition, but crucially also in funding,
building, owning and operating renewable energy power plants.

1 The UK: A Case Study of Market-Led Energy Transition

As an island endowed with some of the best renewable resources in Europe, in
particular wind, tidal and wave power resources, the UK has been chosen as a case
study to show how a major economy is capable of achieving ambitious renewable
energy targets whilst ensuring economic growth. However, Britain’s transition away
from coal, like many of its European neighbours, has been neither a smooth nor a
linear process.

Importantly, in June 2019, the UK became the first G7 economy to commit to
reducing greenhouse gas emissions (GHG) to net-zero by 2050, as compared to the
previous less ambitious target of an 80% decrease from 1990s levels.

The UK is also one of a handful of markets around the world which is currently
transitioning from traditional direct government support of renewable energy sources,
using feed-in-tariffs for utility-scale renewable energy plants, to the private sector
support of renewables. This is predominantly through the use of Power Purchase
Agreements (‘PPA’), entered into directly with corporations keen to purchase some
or all of their power requirements from renewable energy sources.

This section argues that one of the key reasons for Britain’s success in promoting
arenewable agenda and transitioning away from direct government support has been
policy flexibility combined with a commitment to allowing the market to play a
crucial role in the energy transition. In this respect, the British model differs from
those of other European countries, which were more heavily reliant on direct state
support.

The UK has been a pioneer not only in the incentivisation of renewables through
the Non-Fossil Fuel Obligation (NFFO) subsidies introduced in 1990s, but also the
liberalisation of its electricity market, thanks to wide-ranging reforms implemented
in the late 1980s and early 1990s. The role of successive UK Governments since
the 1990s has been decisive in paving the way for the energy transition, latterly as
capital costs have declined sufficiently enabling the private sector to take a leading
role, thanks to the development of ‘more competitive forms of price discovery such
as auctions or tenders’ (DECC 2011).

While these policies can be deemed to have been successful, they mainly sup-
ported commercially viable technologies, such as wind and solar, at the expense of
promoting commercialisation of technologies such as tidal. Beyond that, they failed
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Table 1 UK energy sector, key milestones

1983 The Energy Act encourages the private generation and supply of electricity

1986 Privatisation of British Gas

1988 ‘Privatising electricity’ White Paper

1989 The Electricity Act calls for the privatisation of the UK electricity supply industry

1990 Privatisation of the Regional Electricity Companies (distribution and supply) and
two generators National Power and PowerGen

1990 Non-Fossil Fuel Obligation (NFFO)

1990-1998 | Liberalisation of electricity supply

1993 “The prospects of coal” White Paper

1997 British Gas splits into Centrica (gas trading and retail) and Transco (pipelines)

2000 The Utilities Act introduces the Renewables Obligation (RO)

2001 Climate Change Levy

2008 Climate Change Act

2013 Energy Act—Electricity Market Reform

2018 Launch of ‘The Road to Zero’ Strategy

2019 UK commits to net-zero emissions by 2050

2020 COP 26 to be hosted by the UK, jointly with Italy

to provide any incentive for research and development into earlier stage technologies
such as wave, notwithstanding the higher priced banding available in recent Renew-
ables Obligation (RO) tenders. Indeed, the government resorted to entering into a
long-term PPA to support the construction of the £20 billion Hinkley Point C 3.2GW
nuclear power plant at a price of £92.50/kWh but was unwilling to undertake the
same for the smaller £1.3 billion 320 MW Swansea Bay Tidal Lagoon Project at a
price of £89.90/kWh (UK Government 2011) (Table 1).

2 Early Processes of Decarbonisation

Decarbonisation of the UK energy industry started in the 1970s, well before any
global initiative to halt climate change. The primary motivation was economic rather
than environmental, and more specifically linked to the depletion of the UK’s North
Sea oil and gas reserves. A series of policies were launched to reduce the UK’s
reliance on fossil fuels in the electricity sector, including stronger support for new
nuclear power plants as well as other clean-energy sources, the result of which was
a 29% decrease in petroleum consumption between 1970 and 2012 (UK Parliament
2018).

As aresult, the interplay between a set of economic and policy factors has signifi-
cantly contributed to accelerating the energy transition. Hence, in order to understand
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the roots of Britain’s decarbonisation processes, it is necessary to briefly analyse the
historical context from which this transition emerged.

Despite having its own domestic sources of coal, the need for the UK to become
less dependent on fossil fuels first became apparent as a consequence of the 1973
and 1979 oil shocks. Following the first oil shock, the UK Government formed a
Department for Energy in January 1974 (Pearson and Watson 2012). The economic
consequences of the two oil shocks were far reaching in the UK and translated into
spiralling inflation rates which reached 24% in 1974 (The Guardian 2011). Wage
demand began to rise as earnings were eroded and the Trades Unions representing
some 280,000 miners played a pivotal role in wage negotiations with the government
led by the Conservative Prime Minister Edward Heath (Gouiffes 2009). The UK
economy was forced into a three-day working week as miners went on strike which
led to frequent blackouts, as coal-fired power plants were shut down due to a lack
of coal. Public opinion and the resulting public policy began to favour the search
for alternative sources of energy such as renewables. However, these oil shocks also
drove heavy investment into the UK North Sea to reduce the need for oil imports
and this translated into the UK having access to large amounts of natural gas, which
fuelled the boom in gas-fired power plants in the 1990s. At the same time the UK
continued to build new nuclear power plants, an industry which had thrived in the UK,
having been home to the world’s first civil nuclear power station built at Calder Hall,
in Cumbria, in 1953, which only closed in 2003. Both nuclear and gas increasingly
drove down the overall share of coal, dampening the drive for non-fossil sources of
energy. It would be another decade until this trend was to re-emerge (Fig. 1).

As in other countries, a sudden increase in global hydrocarbon prices led policy-
makers to rethink the need for an energy policy focusing on the country’s security
of supply. As Elliott (2019) convincingly argues, the development of UK policies in
this regard was also strongly influenced by a set of utopian ideas developed mainly
in the USA and the UK by the Alternative Technology movement of the late 1960s
and early 1970s (Elliott 2019). However, although the 1973 oil crisis introduced
renewables into the policy debate, capital costs were still too high and the immediate
consequence was to strengthen the UK’s development of nuclear and gas-fired power
generation sources.

As will later be demonstrated, the debate between nuclear and renewable energy
as the most effective way to decarbonise the economy has raged in the UK over the
last three decades and is yet to reach a conclusion. The UK has undoubted achieved
remarkable successes in its building of nuclear capacity, but the rapid reduction in
new nuclear builds over the past 20 years, as well as the well-publicised delays and
cost overruns in the construction of new plants, has shifted the policy onus in favour
of renewables (EDF Group 2019). In Britain, investment in nuclear has historically
been framed primarily as necessary to ensure national energy security, and only more
recently has the rationale been extended to cover the industry’s contribution to the
decarbonisation of the economy. However, Fig. 2 shows that nuclear as a share of
the UK electricity sector actually grew from the 1970s and peaked at almost 30% in
the late 1990s, before declining to below 20% today. This share is likely to decline
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Fig. 1 Electricity supplied in the UK between 1970 and 2018, by source type (GWh). Source UK
Government (2019) Digest of UK Energy Statistics (DUKES). Department for Business, Energy and
Industrial Strategy. Available from https://www.gov.uk/government/statistics/digest-of-uk-energy-
statistics-dukes-2019
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Fig. 2 Share of conventional, nuclear, CCGT and renewables in total electricity supplied between
1970 and 2018 in the UK (%). Source Dukes energy statistics, 2019
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further despite the construction of the 3.2 GW Hinkley C plant, as many of the older
plants are retired and not replaced.

In 1979, David Howell, Secretary of State for Energy in the government led by
Prime Minister Margaret Thatcher, spearheaded a new nuclear programme, aimed at
increasing the country’s nuclear capacity in the face of growing geopolitical uncer-
tainty that threatened energy imports (Pearson and Watson 2012). However, the
government’s overall support for nuclear in the context of energy security, even
in the face of growing public hostility following the 1979 Three Mile Island and
1986 Chernobyl accidents, was not the only factor in promoting the first phase of
decarbonisation of Britain’s economy.

A key element of this early decarbonisation was the shift from public to private
ownership of the energy sector, which took place throughout the 1980s and into the
1990s, starting with the privatisation of British Gas in 1986, followed by the break-
up of the Central Electricity Generating Board (CEGB) and the sale of the Regional
Electricity Companies (RECs) in 1990. Nuclear was retained in public hands until
it was partly privatised through a flotation of 28% of the shares in 2006 (Horrocks
and Lean 2011). It was subsequently fully privatised when it was purchased in its
entirety by EDF 2 years later (World Nuclear Association 2019), although it could
be argued that with EDF being fully owned by the French Government at that stage,
it was not a pure privatisation. Throughout the 1990s, electricity companies, which
had recently been privatised, undertook a shift in the building of new power plants
from coal-fired to natural gas generation, as a result of the increased availability and
competitive price of North Sea gas.

The so-called ‘dash for gas’ led to a replacement of old coal plants, which had effi-
ciencies of between 20% and 30%, with newer and more efficient Combined Cycle
Gas Turbines (CCGT), with efficiencies of between 40% and 60%, and which ulti-
mately led to the closure of a significant number of deep mines owned by British
Coal.! Overall between 2005 and 2016, the average UK power fleet improved effi-
ciencies by 5.9% (European Environment Agency 2018). From 1913 when there
were 3,024 deep coal mines in the UK employing 1,107,000 people, the numbers
had plummeted to 20 mines employing some 12,000 people in 1999 and ultimately
down to 5 mines employing 1,000 people in 2019 (UK Government 2019).

In the landmark 1993 white paper ‘The prospects for coal—Conclusions of the
government’s Coal Review’, the UK Government endorsed the principle that:

Competitive markets provide the best means of ensuring that the nation has access to secure,

diverse and sustainable supplies of energy in the forms that people and business want, and
at competitive prices (Department of Trade and Industry 1993).

This argument, inspired by Thatcherism, would also influence later energy policies
of the Conservative government of John Major (1990-1997) and also New Labour
under Tony Blair. Indeed, the 1993 White Paper also stated:

The coal industry must take its place within a competitive energy market. It must compete

with other fuels and other suppliers to meet the needs of its customers at commercial prices.
Its dominant market is in electricity generation (UNFCCC 2019).

I'See: https:/netl.doe.gov/sites/default/files/gas-turbine-handbook/1-1.pdf.
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Another interrelated factor that contributed to the decreasing importance of coal
in Britain’s energy mix was the bitter confrontation between the government of
Margaret Thatcher and Arthur Scargill, the then President of the National Union
of Mineworkers (NUM), which culminated in the 1984 and 1985 miners’ strike,
ultimately leading to the shutdown of many mines in the UK.

The share of coal in the energy mix declined throughout the 1980s and the 1990s,
as a consequence of the decline of the country’s domestic production along with
growing imports of natural gas making CCGTs more economically viable. This trend
was also one of the main factors in the decentralisation of the electricity system, made
possible by the emergence of Independent Power Producers (IPPs) in the aftermath
of the privatisation and deregulation of the electricity industry.

While the need to transition to a low-carbon economy was increasingly reiterated
at international summits throughout the 1990s, the country had already achieved
significantly reduced levels of coal in the energy mix thanks to an increasing reliance
on nuclear and gas. Overall, during this period, a substantial decarbonisation of
Britain’s economy was mainly driven by a need to ensure energy security through
the support for nuclear, and by economic factors that made gas-fired generation
increasingly cost-competitive with coal.

3 Reducing Greenhouse Gas (GHG) Emissions

As mentioned, in this first phase of decarbonisation of the UK energy mix, the
main driver was not so much represented by environmental concerns, although this
certainly played a part, but by geopolitical and market factors. However, in the 1990s,
the need to reduce Greenhouse Gas emissions (GHG) was perceived as increasingly
important in global public opinion and by governments.

Such a growing awareness was reflected in Britain’s policymaking. The UK Gov-
ernment’s white paper on the environment, entitled “This common inheritance’, was
published in 1990, setting out a strategy to stabilise CO, emissions. Although the
document was criticised by environmentalists for not going far enough, it was never-
theless hailed as a landmark, especially for stating the principle that polluters should
pay.

Meanwhile, the UN Framework Convention on Climate Change (UNFCCC), held
in Rio in 1992 to prevent human interference with the climate, increased the pressure
on governments to stabilise greenhouse gas emissions.

1988 Establishment of the Intergovernmental Panel on Climate Change (IPCC)
1992 Earth Summit takes place in Rio de Janeiro

1995 COP1 takes place in Berlin

1997 Adoption of the Kyoto Protocol

(continued)
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(continued)
2001 COP7, Marrakesh Accords
2005 EU Emission Trading
2005 Entry into force of the Kyoto Protocol
2015 COP21, Paris Agreement

Source United Nations Framework Convention on Climate Change

The origins of the UK promotion of renewable energy can be found in the Electric-
ity Act of 1989. In it, the government established a mechanism whereby producers of
non-fossil fuel based energy would participate in tenders submitting a minimum price
for a 15-year contract which would underwrite their project. The scheme, known as
the Non-Fossil Fuel Obligation (NFFO)—together with Northern Ireland NI NFFO
and Scottish Renewable Obligation (SRO)—paid the generator the then wholesale
electricity or pool price plus a technology premium linked to the specific technology
being utilised (International Energy Agency 2013).

Buyers of the renewable electricity were the recently privatised Regional Electric-
ity Companies (RECs) who were obliged to source a fixed percentage of their power
from non-fossil sources. The RECs contracted collectively through the Non-Fossil
Purchasing Agency Ltd (NFPA) with renewables generators, while the above mar-
ket costs were reimbursed by a levy passed onto consumers (Department of Trade
and Industry 1999).

Generators had up to 5 years to commission their plants, but no penalties were
imposed for either delays or failure to build a power plant. The scheme was rolled
out in five orders, in 1990, 1991, 1994, 1997, with a total of 3,639 MW contracted,
but only 1,198 MW of capacity was actually built (The National Archives 2006).
The NFFO mechanism supported nuclear, as well as renewables.

4 A Market-Led Decarbonisation

Britain pioneered the privatisation of energy assets and has led the way in developing
market-based tools for the promotion of renewable energy. The advent in 1997 of the
New Labour Government led by Tony Blair ensured a continuity with the market-
oriented approach to the energy transition implemented by the previous Conservative
governments. By the 2000s, the UK’s decarbonisation was no longer only driven by
economic factors, as was the case of the previous decade with the ‘dash for gas’, but by
environmental concerns crystallised in international commitments, as demonstrated
by the initiatives implemented by the governments of Tony Blair, who was in power
from 1997 to 2007.

In 2000, the Utilities Act replaced NFFO with Renewables Obligation (‘RO’), a
market-based incentive based on green certificates to promote the development of
large-scale renewable generation in the UK. Arguably, RO encapsulated Britain’s
attempt to promote the development of renewable energy through market-based
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mechanism, rather than more top-down approaches predominant in other European
countries, and even more so later in China.

The RO, which came into effect in England and Wales, and Scotland, in 2002 and in
Northern Ireland in 2005, required UK electricity suppliers to purchase an increasing
share of their electricity in the form of Renewable Obligation Certificates (ROCs)
either from their own renewable sources, or by purchasing from qualifying power
producers. The RO was paid for over a 20-year period and was banded by technology,
with landfill gas generators earning the lowest band of 0.25 of a ROC, increasing to
double the price of a ROCs for wave, tidal, dedicated biomass and Combined Heat
and Power producers. Overall renewable power producers would benefit from three
key income streams. This consisted of the wholesale electricity price and the ROC
payment, divided into the fixed buyout element as described above and a variable
element paid by non-compliant suppliers and shared amongst renewable generators.
Finally there was a levy exemption certificate paid by all industrial and commercial
consumers to renewable producers (Climate Change Levy).

In 2017, the RO closed to new generation capacity. Overall, the market-based
mechanism of RO ended up favouring specific technologies, such as wind and
biomass, developed by large groups through utility-scale projects. Innovative tech-
nologies that were less market ready were discarded, such as the proposed tidal
project over Severn Barrage in 2010. Other measures implemented in this period
include, in 2001, the Climate Change Levy and the establishment of the Carbon
Trust. A landmark step was represented by the 2003 White Paper, which set the
future government priorities:

In reducing carbon dioxide emissions, our priority is to strengthen the contribution of energy
efficiency and renewables. They will have to achieve far more in the next 20 years than
previously. We believe such ambitious progress is achievable, but uncertain (UNFCCC 2019).

While endorsing renewables, the government’s support for nuclear had waned, as
the issue of nuclear waste disposal began to be addressed:

There are also important issues of nuclear waste to be resolved, including legacy waste and
continued waste arising from other sources. We do not make specific proposals for building
new nuclear power stations.!”

Hence, in 2003 the UK seemed to be on the verge of a major shift to a whole
new energy policy, focusing virtually exclusively on the development of renew-
able energy, even at the expense of nuclear, which had represented the backbone
of the country’s energy security in the previous decades. However, such an atti-
tude was short-lived. At the beginning of his third term, Prime Minister Tony Blair
again backed nuclear power, to ensure the attainment of Britain’s decarbonisation
goals whilst at the same time contributing substantially to its energy security. The
renewed support for nuclear was contained in the 2007 White Paper, which set the
new energy priorities of the government. It expressed concerns about the country
being too dependent on a limited number of technologies and positioned nuclear as
an important element in the diversification of energy sources, with the additional
benefit of reducing carbon emissions (UK Government 2007).
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This position was reiterated by Tony Blair’s successor Gordon Brown in his fore-
word in ‘Meeting the energy challenge. A white paper on nuclear power’, published
by the then Department for Business Enterprise and Regulatory Reform (BERR) in
January 2008, stating:

Nuclear power is a tried and tested technology. It has provided the UK with secure supplies
of safe, low-carbon electricity for half a century. New nuclear power stations will be better
designed and more efficient than those they will replace. More than ever before, nuclear
power has a key role to play as part of the UK’s energy mix. I am confident that nuclear
power can and will make a real contribution to meeting our commitments to limit damaging
climate change (UK Government 2008).

As Pearson and Watson (2012) point out, one of the main reasons behind the shift
may have been the fact that, by 2004, the UK had again become a net energy importer
as a result of dwindling cheaply recoverable gas supplies from the North Sea, after
having been a net exporter for several years previously.

The new commitment to nuclear was part of a broader political will to address the
decarbonisation of the economy. In this respect, in 2008, the government of Gordon
Brown launched the Climate Change Act, which set forth legally binding targets to
reduce GHG emissions by 80% from 1990 levels by 2050.

However, during the coalition government formed by the Conservative and the
Liberal Democrat Parties and led by David Cameron between 2010 and 2015,
Britain’s path towards decarbonisation suffered some setbacks. In the Conservative
Party Manifesto 2015, it was stated:

Onshore wind now makes a meaningful contribution to our energy mix and has been part
of the necessary increase in renewable capacity. Onshore windfarms often fail to win public
support, however, and are unable by themselves to provide the firm capacity that a stable
energy system requires. As a result, we will end any new public subsidy for them and change
the law so that local people have the final say on windfarm applications (The Conservatives
2015).

This halted new onshore wind projects despite an abundance of wind resources.
Concurrently, the cancellation of incentives for utility-scale solar saw activity
plummet in that sector too.

In 2013 the UK Government passed the Energy Act, with the aim of reforming
the energy sector to enable it to attract £100 billion of infrastructure required to bring
it up to date (OFGEM 2019). These Electricity Market Reforms, which importantly
introduced a Capacity Market to ensure long-term security of supply, also impacted
renewables by phasing out the RO support and replacing it with a Contract for
Difference (CfD):

A Contract for Difference (CFD) is a private law contract between a low carbon electricity
generator and the Low Carbon Contracts Company (LCCC), a government-owned company.
A generator party to a CFD is paid the difference between the ‘strike price’ — a price for
electricity reflecting the cost of investing in a particular low carbon technology — and the
‘reference price’— a measure of the average market price for electricity in the GB market.
It gives greater certainty and stability of revenues to electricity generators by reducing their
exposure to volatile wholesale prices, whilst protecting consumers from paying for higher
support costs when electricity prices are high (UK Government 2015).
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A key element of these reforms was that the government was able to decide
on when and the level of capacity it would make available for each CfD auction,
which in turn is divided into two pots, one for established and one for emerging
technologies. To date, three auctions have taken place with a total of almost lI0GW
allocated; the first round (AR1) ran from October 2014 to March 2015, the second
(AR2) from March to September 2017 and the third was launched in May 2019. The
only sector to have seen significant growth has been offshore wind, which reached
a total of 19GW. ARI awarded 1.2GW, comprising two offshore wind farms (the
714 MW EA1 and the 448 MW Neart na Gaoithe) (BEIS 2019), 11 projects were
awarded in AR?2 totalling 3.3GW, while in the third six projects totalling 5.5GW of
installed capacity received CfDs. In fact, prices in the third-round saw offshore wind
achieve £39.65/kWh, as opposed to £92.50/kWh which the government negotiated
bilaterally with EDF for the construction of the new Hinkley C nuclear reactor (The
National Audit Office 2017).

5 Towards Net-Zero

In June 2019, Theresa May, the then UK Prime Minister, passed legislation to cut
emissions to zero by 2050. The announcement took place almost a month before the
formal dissolution of her cabinet, on 24 July 2019, and it was likely made in order
for her to secure a legacy beyond Brexit.

It is highly significant that her successor, Boris Johnson, setting out the priorities
of his new government in his first speech at the House of Commons on 25 July 2019,
supported this policy stating:

Our kingdom in 2050—thanks, by the way, to the initiative of the previous Prime Minister—
will no longer make any contribution whatsoever to the destruction of our precious planet,
brought about by carbon emissions, because we will have led the world in delivering that
net-zero target. We will be the home of electric vehicles—cars and even planes—powered
by British-made battery technology, which is being developed right here, right now (House
of Commons 2019).

Despite the optimistic tone, however, the UK’s path towards decarbonisation is
set to face a number of challenges. Currently, besides repowering existing wind
farms, it is extremely difficult to develop onshore wind projects. Yet according to
a report prepared by Vivid Economics for RenewableUK (2019) (Vivid Economics
2019), the deployment of 35GW of onshore wind—the UK’s cheapest renewable
technology—by 2035, could lead to a 7% decrease in electricity costs, together with
a set of wide-ranging set of socioeconomic benefits.
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6 Subsidy-Free Shift

Whilst auctions can be seen as a backward step in the UK’s history of allowing the
private sector to drive decarbonisation, in that it places a greater onus on government
to decide when to allocate new capacity and how much, the primary drivers of new
projects that will contribute towards the Net-Zero by 2050 target are likely to come
from the private sector. Indeed, the UK is a pioneer in the development of projects
that do not rely on government subsidies, or subsidy-free projects. The 10 MW
Clayhill solar project with 6 MW of co-located storage situated in Milton Keynes and
inaugurated in September 2017, exemplifies this new trend as it required no subsidy
and instead signed a long-term Power Purchase Agreement (PPA) with EDF.

Such subsidy-free projects rely on a burgeoning market for corporates for whom
the need to become greener and more sustainable is leading them to enter into PPAs
directly with developers of renewable energy projects, effectively cutting out the
middleman—i.e. the UK Government. As most projects must compete with low
power prices, they attract a mix of predominantly debt to make them competitive,
and lenders to these projects require the terms of the power purchase to be as robust
as those previously in place when the projects were effectively underwritten by the
government. As a result, corporate PPAs tend to favour large companies with deep
balance sheets, capable of entering into long-term contracts, enabling the power
developers to seek long-term debt funding. However, the financial and corporate
sectors are leading the way in creating ‘synthetic’ PPAs, in which the obligation to
purchase electricity is shared between several buyers at differing conditions and is
wrapped or underwritten by utilities, banks and increasingly oil companies who are
keen to enter into the renewable energy market. Whether all this potential results in
many new projects coming online is still open to debate, as the whole corporate PPA
sector is still in its infancy, with 7 projects totalling 804 MW having been built and
operating as at Q4 2019.2

7 Electrification of Transport

Although the UK had been able to achieve significant success in the decarbonisation
of its electricity production, it is increasingly being acknowledged that the main
challenge is the need to achieve higher rates of decarbonisation of heat and transport,
where progress had been much slower. For the electrification of transport, the launch
in July 2018 of ‘The Road to Zero’ represented a major turning point. The document
set the objective of ‘all new cars and vans to be effectively zero emission by 2040’
and of ‘almost every car and van to be zero emission’ by 2050 (UK Government
2018).

Consistent with the market-driven approach that, as we have seen, is a key feature
of the UK model to energy transition, the document also clearly states that ‘[w]e

zwww.inspiratiacom, dataLive database, 2019.
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expect this transition to be industry and consumer led, supported in the coming years
by the measures set out in this strategy’ (UK Government 2018).

‘The Road to Zero’” was presented by the UK Government as part of its industrial
strategy. Hence, its goal was not only to reduce pollution and decarbonise the econ-
omy, but also to ensure that the UK was going to be a leading manufacturer of zero
emission vehicles. The importance of this document cannot be overstated, given the
sheer scale of its ambition. However, the strategy presented several shortcomings.

According to a letter from Lord Deben, Chairman of the Committee on Climate
Change (CCC) published on 11 October 2018, ‘existing and newly agreed policies for
road transport [...] are insufficient to ensure the reductions in emissions necessary to
meet the Sth Carbon Budget in the most cost-effective way’ (UK Government 2018).

A report published by the House of Commons on 16 October 2018 conducted a
much more abrasive critique of the ‘Road to Zero’, accusing the government of a
‘lack of clarity on the meaning of the 2040 targets’ which was ‘unacceptable’ (House
of Commons 2018). The Parliament’s report criticised the fact that the ‘Road to Zero’
did not clearly define the ‘conventional’ petrol and diesel cars to be phased out, as it
did not specify whether conventional hybrids will be banned or not. With conventional
hybrids potentially still available on sale after 2040, the goal of achieving a zero-
emissions fleet target by then seemed impossible to reach. Such an ambiguity was
seen as a major constraint for both car manufacturers and charging infrastructure
providers. Hence, the House of Commons’ report was asking for more clearly defined
and more stringent targets, to allow the industry to make the appropriate investment
decisions.

Despite its shortcomings, Britain was, however, effective in establishing a part-
nership between the public and private sector to develop charging infrastructure for
Electric Vehicles (EVs). As announced by the Chancellor of the Exchequer in the
2017 Budget, a fund was later established to increase the roll-out of charging infras-
tructure in Britain. The Charging Infrastructure Investment Fund (CIIF) was a £400
million investment fund to be set up with £200 million raised by the private sec-
tor, matched by £200 million from the government. In February 2019, the private
equity firm Zouk Capital was named CIIF’s preferred bidder, entering in exclusive
negotiations with the government to act as the manager of the fund.

8 China: A Case Study of Government-Led Energy
Transition

A world leader in installed capacity of hydropower, solar PV and wind, China has
been selected as a case study, as it represents one of the most iconic examples of a
successful government-led energy transition. Moreover, the country’s policy shifts
have a considerable impact on the global energy environment, due to the size and
growth of its economy and its high levels of electricity production and consumption.
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This can be coupled with China’s ambitious cross-border investments in energy,
including those within the framework of the Belt and Road Initiative (BRI).

This section outlines the reasons behind China’s success in promoting an ambi-
tious renewable energy agenda. Four different drivers will be assessed, including
the status of energy dependency, decarbonisation policies and initiatives, the swiftly
developing manufacturing sector and the shift to subsidy-free renewables.

Firstly, energy dependency in China underwent significant changes in the 1990s,
throughout the Gulf War and beyond. While annual oil imports accounted for less
than 5% of total imports at the time of the Gulf War, the country gradually became
a major global importer of oil by the 2000s reaching a level of 10.35 million b/d
in December 2018 (Dannreuther Roland 2003; Li 2015; S&P Global 2019). This
increasing dependency is one of the drivers behind the country’s relatively swift
transition to renewables, as China aims for energy self-sufficiency. According to
a document published by China’s National Development and Reform Commission
(NDRC)—mentioning the targets set by NDRC—the country’s self-sufficiency rate
should be above 80% by 2020. In parallel, by 2030, clean energy is set to meet most
of the demand, forecasted at 5.6 Btce (3.91 Btoe) between 2035 and 2040, with
non-fossil fuel sources accounting for over 50% of the power production (IEA 2018;
NDRC 2016).

Secondly, as a consequence of its economic growth, carbon emissions per capita
have almost quadrupled in China since 1990 (Wang et al. 2015). As an emerging econ-
omy, the country strives to enhance quality of life and to achieve progress through
further industrialisation and urbanisation, necessitating that sustainable development
be at the forefront of its political agenda. Economic growth has driven up energy con-
sumption significantly and thus, with demand on the increase, the Chinese Govern-
ment has kick-started a series of decarbonisation initiatives, focusing on electricity
generation using clean sources, and more specifically renewables.

Thirdly, the swiftly growing renewable energy manufacturing sector emphasises
China’s interest in boosting economic growth whilst creating new jobs and increasing
exports. Therefore, China considers the manufacturing of renewable energy equip-
ment a strategic industrial area, entitling it to preferential land policies, taxation and
loans. China began to promote the use of locally manufactured products for renew-
ables as early as 1999, when the ‘Notice on Relative Problems of Further Supporting
the Development of New and Renewable Energy’ stipulated that projects using such
equipment would be granted a preferential investment profit rate of 5% (Fan et al.
2018; NDRC 1999). The investment profit rate is the ratio of investment to rate of
returns on capital.

The manufacturing of wind turbines and photovoltaic cells has been designated
as a critical industrial sector in China, as a result of which the country has become a
global manufacturing leader in both sectors.

Lastly, renewable energy incentives through feed-in tariff policies have played an
important role in the rapid roll-out of such projects throughout China. Some of the
most noteworthy policies include the ‘Improving Policies on Feed-in Tariff of Wind
Power’ issued in 2009 by NDRC, which announced the launching of tariffs for wind
power and dividing the country into four regions with tariffs ranging from 0.51to
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0.61 RMB/kWh. Power costs above coal-fired generation were split between the
central government and the operators of the provincial grid (Grau et al. 2012; Zeng
etal. 2013; Lewis 2011). Another similar document was released in 2011, addressing
solar photovoltaic (PV) power projects and awarding a fixed feed-in tariff of RMB
1.15/kWh for projects reaching the completion stage by the end of 2011 and RMB
1.00/kWh for those approved by July 2011(Fan et al. 2018).

This section analyses China’s challenging transition process to subsidy-free
renewables. The country witnessed substantial decreases in project capital costs due
to technology-related manufacturing improvements and increasing competition in
the renewables market. Between 2000 and 2010, China’s total renewable energy
supply grew at an average annual rate of 12%, approaching mass production (Zeng
etal.2013). On 31 May 2018, NDRC, the National Energy Board and the Ministry of
Finance announced that all subsidies for utility-scale solar projects would be halted
in favour of competitive bidding (NDRC 2018).

Below are some of the key milestones the country achieved in the energy sector
since the 1950s, including the implementation of the country’s iconic five-year plan,
the adoption of the first minimum energy performance standards and the launch of
the Belt and Road Initiative (Table 2).

On 28 February 2005 the decarbonisation of the Chinese electricity generation
sector began, triggering debates amongst academics as to how realistic these targets
would be, with a considerable number deeming non-fossil fuel based electricity
targets of 20% by 2030 as feasible (Zhang et al. 2018).

An in-depth analysis of drivers of the government-led energy transition in China,
including additional impetus necessary to preserve success on the long term, is
detailed in the section below.

Table 2 China energy sector, key milestones
1953-1957 | The first Chinese Five-Year Plan

1978 Deng Xiaoping commenced its ambitious programme of reforms, with an
emphasis on attracting foreign trade and investment

1981 The State Energy Commission was established

1982-1983 | The Ministry of Petroleum was divided in China National Offshore Oil
Corporation, Sinopec Corporation and China National Petroleum Corporation

1984 China joined the International Atomic Energy Agency (IAEA)

1988 Formation of the Ministry of Energy

1989 China adopted the first Minimum Energy Performance Standards (MEPS)
1997 Establishment of the State Power Corporation

1997 The Energy Conservation Law entered into force

2003 Abolishment of the State Power Corporation

2003 Launch of the State Electricity Regulatory Commission (SERC)

(continued)
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Table 2 (continued)

2005 Adoption of the Renewable Energy Law of the PRC on 28 February

2007 The National Climate Change Program was issued in June 2007

2008 China launched US$850 billion economic stimulus package in November 2008,
with 35% allocated to low-carbon development

2008 Publication of the first white paper on energy, the country emphasising the
development of renewable energy as a top priority

2010 The revised Energy Conservation Law entered into effect on 1 April 2010

2011 China overtook US becoming the largest power system world-wide, with an
installed capacity of over I TW

2013 The Belt and Road Initiative was launched by China’s president Xi Jinping

2015 After connecting roughly 3 million people in remote areas, China reached 100%
electrification rate

2018 China increased its renewables target in the electricity consumption mix from
20% to 35% by 2030

2021 No subsidies will be granted to offshore wind projects from 2021 onwards

9 Paving the Path to Energy Self-sufficiency

As an importer of oil since 1996, China’s energy self-sufficiency levels plummeted,
while electricity consumption was and continues to be on the rise>?, as shown in the
figure below. To tackle this issue, the country’s government implemented a series of
strategies, meant to lower dependency on imported oil. Renewable energy sources
have become a significant part of the solution, providing new avenues through which
the country could develop its national power industry and build a reputation for the
use and deployment of sustainable alternatives (Fig. 3).

When assessing China’s success in paving a path to energy self-sufficiency, three
main factors should be taken into consideration. The first focuses on the ability of
renewable power to tackle substantial growth in energy demand, whilst diminishing
the need for fossil fuel imports. The second relates to the historical progress China has
made with regard to achieving renewable energy technology (RET) self-sufficiency.
The third assesses policies and initiatives adopted by the government to enable energy
producers, developers, advisers and financiers to learn from the experience of more
mature markets in Europe.

China experienced rapid economic growth in a number of industries between
2005 and 2011, including thermal power generation, which grew by roughly 90%,
steel production grew by 135% and automotive vehicles by 223%, with proportions
of coal, gas and oil used in manufacturing overtaking the entire output from nuclear
and renewables (Liu et al. 2013).

Annual electricity generation and consumption in China continued to grow dra-
matically between 2000 and 2019 (World Bank 2018; IMF 2019; UN Statistics 2019).
This growth drove the Chinese Government to seek to accelerate the development
and deployment of renewable energy sources, as this was widely perceived as the
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Fig. 3 China’s electricity consumption per capita in kWh, between 1990 and 2014. Source World
Bank (2014) Electric power consumption (kWh per capita). Available from: https://data.worldbank.
org/indicator/EG.USE.ELEC.KH.PC

engine to swift and secure economic development (Liao and Wang 2019). A num-
ber of initiatives were implemented to boost renewables production and decrease
dependency on oil, gas and coal imports.

Having identified several vulnerabilities within the energy supply sector, the June
2002 Law on Promoting Clean Production was enacted to increase security by
diversifying the energy mix (SCNPC 2002). This initiative was not the first to be
implemented, as the government had already offered a construction tax credit to the
renewables generation sector since 2001 (Zhang et al. 2016).

In September 2007, the Medium and Long-term Program for Renewable Energy
Development was published by the Chinese Government, announcing a target of
10% for energy consumption from renewables by 2010 and 15% by 2020 (Gao et al.
2011; NDRC 2007a).

In December 2007, the government’s white paper on China’s Energy Conditions
and Policies also emphasised the importance of energy diversification for the coun-
try’s security, which, according to the document, could only be achieved through
boosting electricity production from renewables. Chinese President Hu Jintao also
mentions this in the report of the 17th People’s Congress (UN Statistics 2019; Chinese
Government Official Platform 2007; IOSC-PRC 2007).

In an attempt to regulate energy consumption, China’s Ministry of Finance intro-
duced a tax targeting large vehicles with inefficient energy consumption in 2008
(MOF 2009). In 2010, the government amended the original Renewable Energy


https://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC

244 M. Dell’ Aquila et al.

Law, published in February 2005, emphasizing the urgency to roll-out renewable
energy (Wang and Chang 2014; Chinese Government Official Platform 2009).

Between 2011 and 2015, throughout its 12th Five-Year Plan, China ramped up
installation of offshore wind plants, announcing it aims to achieve SGW of capacity
by the end of 2015 (NEA 2019).

In the latest Five-Year Plan (2016-2020) the Chinese Government plans to
increase the share of non-fossil fuels in primary energy demand from 14.3% in
2018 to approximately 20% by 2030 and, in addition, is also aiming to achieve 15%
share of clean-energy in total primary consumption by 2020 (Lee 2019; NEA 2016).

Commentators, including S&P Global, agree that a slowdown in the growth of
fossil fuels and more specifically oil in total consumption is likely to be achieved
over the next 5 to 8§ years, as a result of increasingly favourable government support
for renewables and its rapid adoption, but also due to an increase in electric vehicles
in the country (S&P 2019).

These strategies appear to be ever more important, now that China and the United
States are in a mounting trade conflict, affecting energy commodities flow (Kempe
2019). This current political uncertainty is accelerating the deployment of renewable
energy projects.

China’s rapid deployment of renewables has seen installed capacity grow from
3 MW in 1994 to over 11GW of solar and SGW of wind capacity in the first half of
2019%. Most of the technology used in these projects was either produced locally or
nationally.

The Belt and Road Initiative (BRI) is one of China’s best recognised international
plans to increase its economic and political influence globally and, amongst other
projects, it involves a multi-billion dollar investment program in the energy sector.
While to date the main beneficiaries have been large-scale fossil fuels schemes,
according to Greenpeace (2019), Chinese equity backed over 12GW of wind and
solar projects under this initiative.

Initiatives such as the BRI are ushering a new era of Chinese investment globally,
including in Asia, Europe, Africa and Latin America, potentially enabling it to learn
from the experiences of early renewables adopters—especially in Europe—further
driving its accelerated transition to renewables and thus reducing its dependence
on energy imports. China has already showed substantial interest in exchanging
knowledge on innovative solutions and legislative improvements in the clean-energy
sector. In July 2018, China signed an agreement with the EU to cooperate on meeting
power demand with alternative energy (EC 2018).

10 A Leader in RET Manufacturing

As aresult of the significant scale that it has been able to achieve, China has evolved
its renewables manufacturing base from being a supplier of domestic projects to an
export-focused industry. The clean-energy sector expanded much faster than nuclear
power and fossil fuels between 2012 and 2017, as the use of renewables gradually
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became more efficient, affordable and accessible (Standaert 2019; Tan and Mathews
2014).

To better assess the country’s manufacturing sector, this section focuses on wind
power, solar PV and hydropower in China.

The country’s first grid-connected wind farm was constructed as far back as 1986,
using equipment from Denmark (Shi 1997). By the end of 2020, China is set to employ
800,000 people in the sector, according to the Chinese Wind Energy Association
(CWEA 2017).

Despite being a relative latecomer to wind generation, the Chinese Government
has enacted a number of policies to facilitate the expansion of wind power manu-
facturing. Primary amongst these were the 2008 Interim Measure of Management of
Special Funds for Wind Power Industrialization, the 2009 Notification of Improving
Price Policy of Grid-connected Wind Electricity and the Accelerating Smooth Devel-
opment of the Wind Equipment Industry published in 2010 (Zhao et al. 2012; Dai
et al. 2014).

In addition, the Ministry of Science and Technology announced in 2011 that
wind turbines are amongst the national key technologies and proceeded to fund the
research and development (R&D) departments of both universities and emerging
manufacturers (MOST 2012).

The country has also built its wind expertise through mergers and acquisitions, as
well as international technology transfer (NDRC 1999; Standaert 2019). Some of the
more noteworthy Chinese purchases abroad were the 2016 acquisitions comprised
of Australia’s Pacific Hydro’s wind and hydropower assets by China State Power
Investment Corporation for roughly US$2.1billion and the UK’s Beatrice and Inch
Cape Offshore Wind farms by the State Development and Investment Corporation
for US$260 million (Nicholas 2018).

The size of Chinese manufactured turbines has grown from 600 kW in 1997
to Dongfang Electric’s 10 MW offshore model revealed in August 2019 (Shi
2007). Other manufacturers of wind turbines in China include Goldwind, Envision,
Mingyang, United Power, Shanghai Electric and CSIC Haizhuang.”

The solar PV manufacturing sector’s boom was been spurred by substantial sub-
sidies, tax rebates, research grants and cheap land, benefits similar to those offered
by the Chinese Government to both wind power and hydropower industries. Accord-
ing to multiple studies published in these sectors, the state played a central role in
encouraging provincial governments to support local industries by investing in their
renewables-associated products and technologies (Beeson 2009; Gang 2015a).

Between 1986 and 2005, advancement in solar PV was still relatively slow due
to insufficient expertise in the PV industry and a lack of raw materials and advanced
production equipment. However, China experienced a surge in productivity in this
sector between 2011 and 2012 (Dai et al. 2014; Gang 2015b; Yang and Pan 2010).

As highlighted in the 2007 Medium to Long-term Renewable Energy Develop-
ment Plan, industrial development of renewables including solar PV represented an
essential national strategy (NDRC 2007b). The document specifically mentioned the
need to promote the use of solar materials manufactured locally and to invest in
associated R&D activities.
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Whilst the country became one of the largest manufacturers and exporters of
solar PV technologies globally between 2004 and 2008, the dissemination process
within the country was slow (Zhang et al. 2015; Cao and Groba 2013). China’s
export-oriented strategy led to significant improvements in the quality of solar PV
products manufactured domestically and gradually sped up the process of domestic
renewables adoption.

Between September 2012 and August 2013, a series of policies, including a
resource-based Feed-in-Tariff (FiT) scheme was introduced by the Chinese Gov-
ernment, to provide stronger support to the industry (NDRC 2016; IEA 2013). In
2015, China became the world’s largest producer of solar panels, led by companies
such as Jinko Solar.

The development of China’s hydropower sector began in 1912, with a 0.48 MW
power station in Yunnan, in 1912 (Li 2012; Du et al. 2008). The hydropower industry
today— which has grown to a total capacity of approximately 352GW or over a quarter
of the global installed capacity—occupies a pivotal position in Chinese manufacturing
and represents one of the country’s most valuable energy sources, as well as enabling
it to develop a competitive export offering. The country’s Medium and Long-term
plan for all renewable energy, adopted in 2007, has a goal to achieve 800GW of
installed capacity by 2020 (Beeson 2009), underlining the strong political support
for hydropower within all renewable energy sources.

11 A Government-Led Decarbonisation

The decarbonisation process in China has been driven by a mix of climate concerns
as well as the need to diversify away from fossil fuels, especially imports. Climate
concerns touch upon social issues and how rapid industrialisation which expanded
energy intensity has made pollution a major concern for the population (Zhang et al.
2010). In June 2007, China published its national climate change program aimed
at speeding up decarbonisation, with wind, solar, hydropower and biomass sources
acting as the key drivers to mitigate climate-related concerns (Beeson 2009).

Since 2006 the country’s government outlined the importance of sustainable devel-
opment, which was deemed to be an essential part of its national strategy. Amongst
the targets announced was achieving a balance between emission reduction and pre-
serving economic growth (Dai 2015). In 2009, the Chinese prime minister Wen
Jiabao reiterated his intentions when he announced the country’s aim to reduce CO,
emissions by between 40% and 45% by 2020, in comparison to 2005 levels (Watts
2009).

Moreover, since 2007, China has seen growing population unrest caused by health,
environmental and food safety concerns, including successful protests in Xiamen
opposing the manufacturing of paraxylene, 2007 Shanghai demonstrations opposing
the route of the Maglev rail project, 2008 and 2012 Sichuan protests and 2013 Kun-
ming and Maoming demonstrations, all significantly contributing to China’s shift
towards sustainable development (Geall et al. 2014).
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In 2018, the Key Work Plan for Industrial Energy Conservation Supervision
was published by the Chinese Ministry of Industry and Information Technology.
It addressed multiple energy-intensive industries such as the chemical, petrochemi-
cal and paper sectors (Chen and Li 2019), and stressed the importance of optimising
transportation and improving sector efficiency across the country, while facilitating
a shift to EVs.

Innovation and technology have played a significant role in the country’s decar-
bonisation policies. In light of this, this section explores the electrification of transport
as an essential driver of decarbonisation, as well as providing a boost to the clean-
energy industry. EVs have become a key priority of China’s transition to low-carbon
mobility; the industry is dominated by major state-owned enterprises (SOEs) and,
as well as more recently, joint ventures between international car automakers and
SOE:s.

In 2010, the Chinese Government announced an investment of RMB 100 billion
(US$14bn) in the EV sector and declared EVs a ‘key strategic industry for the next
5 years’ (Tyfield et al. 2014). Other favourable policies for e-mobility included the
2004 automobile industry development policy (amended in 2009), the 2007 com-
prehensive programme of work in energy saving and emission reduction and the
2009 eV initiative joint action plan, amongst many others (Chinese Government
Official Platform 2013).

In 2010, the government released a notice on the expansion of energy saving
and new energy vehicle demonstration to public services, which was one of the
initiatives that has driven the emergence and growth of EV buses and taxi fleets
(MOF 2010). Public authorities continued to implement favourable policies and
initiatives to facilitate the roll-out of EVs nationally. This including the adoption of
EVs in 2013 and the 2014 guidance on accelerating the deployment of EVs, as well
as the implementation plan for government agencies and public institutions to buy
new EVs (Du et al. 2008; Zhang et al. 2010; MIIT 2014).

China has become a global player in EVs and associated charging infrastructure. In
the second half of 2018, the country had built 300,000 public EV chargers, accounting
for more than 50% of the global EV charging market (Pyper 2019). In the same period,
China announced the sale of approximately 1.3 million EVs, 62% more than in 2017,
with roughly 2.6 million vehicles on the street by the beginning of 2019 (Hove and
Sandalow 2019).

The surge in EV sales could be explained by the support schemes the government
put in place, including allowing local governments to offer additional subsidies of up
to 50% of the national subsidies already offered (MOF 2016; Manthly 2018). Non-
financial incentives such as exemption from license plate lotteries and restrictions
also had a major contribution to the swift increase in EVs popularity in the country.
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12 From Tariffs to Zero-Subsidies

The path from tariff-based to subsidy-free renewable energy projects in China has not
been a straight-forward transition, with the market sensitive to tariffs being phased
out. It has been argued that the reason behind an apparent loss of momentum in
China’s renewables deployment has been the uncertainty surrounding government
funding and regulatory support for green energy.

The feed-in tariff system in China has been based on competitive bidding, which
takes place prior to the tendering process (Han et al. 2009) and obliges bidders to
present the lowest possible prices. However, as many of the bids were unrealistically
low, projects were not built and the country moved towards a fixed FiT, especially
for technologies such as solar PV and wind (Martinot 2010; Chan 2009).

At present, China needs to tackle multiple issues, including low consumption
problems, the pressure on the government to continue providing substantial subsidies
and a very high percentage of fossil fuels in the overall energy mix.

To date, China has approved 224 subsidy-free wind and solar projects, which
are estimated to add 21GW of installed capacity (Yu 2019). A joint statement by
NDRC and NEA mentioned that roughly 60% of the capacity will be installed in six
provinces, namely, Heilongjiang, Guangdong, Shanxi, Guangxi, Henan and Hebei
(NDRC 2019).

The country’s renewables industry and more specifically its wind and solar PV
sectors are poised for long-term growth, with capital costs on a downward trajectory
and likely to fall to levels equal or less than those of coal power stations.

13 Conclusion

This chapter showcases two examples of jurisdictions which have adopted differing
strategies in achieving a decarbonisation of their respective economies.

The UK has been presented as a global leader in the deployment of renewable
energy capacity primarily through onshore and offshore wind, as well as through
solar. As one of the first countries in the world to privatise and deregulate its electricity
sector, the UK has one of the longest track records in empowering the private sector
to deliver a market-based approach which extended to decarbonisation.

Whilst other countries such as Germany have been extremely successful in the
first phase of state-led deployment of renewables primarily through feed-in-tariffs,
it is the UK’s market-based approach which has stood the test of time. As tech-
nology costs continue to decline, governments are withdrawing direct support and
instead favouring the direct participation of private sector buyers who are interested
in purchasing renewable electricity through private PPAs. This recent development
is therefore renewing the UK’s position as a pioneer in the subsidy-free era.

The UK Governments’ role in decarbonising the economy has by no means been a
smooth process. Yet its reliance on market-led policies has ensured the engagement of
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the private sector throughout the various phases of its evolution. However, insufficient
emphasis has been placed on newer technologies, which instead have been forced to
rely on other forms of investment. Historically, the UK Government has preferred
to remain technology agnostic. Whilst banding of ROCs and Pot 2 under the CfD
regime has allowed some higher cost projects such as offshore wind and waste to
energy projects to flourish, little of the UK’s vast, untapped wave and tidal resource
potential has been captured. In particular, for larger scale projects requiring longer
time horizons like the Swansea Bay tidal lagoon project, a lack of support such as
that provided to nuclear projects such as Hinkley Point C has effectively hampered
the project’s fruition, despite strong private sector interest.

One of the central hypotheses of China’s decarbonisation strategy has been the
rapid increase in energy dependency; decarbonisation can therefore be viewed partly
as one of a series of energy policies and initiatives aimed at achieving greater energy
self-sufficiency. The rapid deployment of renewables across the country has been at
the centre of China’s strategy, with the majority of involvement in these projects
coming from domestic companies and more specifically major SOEs, including
equipment manufacturers, investors, banks and utilities.

The expansion of China’s renewables manufacturing sector, optimization of work-
force and enhancement of equipment quality has led to the creation of an export-
focused industry worth trillions of dollars— with solar PV module exports alone
accounting for approximately £4 billion in Q1 2019 (CCCME 2019). Multinational
conglomerates such as Jinko Power and Dongfang deploy ‘made in China’ renew-
ables technologies, including solar panels and wind turbines globally. The growth in
the RET manufacture sector is therefore an essential driver of the Chinese renewables
market.

Moreover, global climate concerns and the pressure to decarbonise the energy and
transport infrastructure sectors have contributed significantly to speeding up China’s
transition to renewables. The country boasts the world’s largest fleets of electric
vehicles and auxiliary charging infrastructure and it is on the right path to ensure an
efficient transition to clean energy.

Notwithstanding their significant differences, the examples of the decarbonisation
pathways undertaken by China and the UK analysed in this chapter, demonstrate how
direct government involvement through SOEs together with direct incentives are
equally effective as market-enabled policies with direct incentives. Both examples
present viable strategies that can be adopted by governments either wishing to adopt
top-down decarbonisation strategies, or those wanting to foster a greater role for the
private sector as developers and owners and operators of renewable energy and other
asset categories such as EV infrastructure.

Typically, emerging economies often need to attract foreign direct investment, as
part of their strategies to open up their markets. For these countries and amongst the
various policies that are in place, the government needs to foster a specific market-
friendly approach to attract foreign companies. Furthermore, these policies need to
remain in place for the duration of the specific renewable energy incentives. The
temptation to change such policies to suit a government’s budgetary constraints—as
has happened in markets such as Spain and Italy over the past decade—will only have
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the effect of disincentivising private sector companies from making investments in
emerging countries.

References

UK

Department for Business, Energy and Industrial Strategy (BEIS) (2019) Policy paper: Contracts
for Difference. Updated 11 January 2019. Available from: https://www.gov.uk/government/
publications/contracts-for-difference/contract-for-difference

DECC (2011) Planning our electric future: a White Paper for secure, affordable and low-carbon
electricity. Department of Energy and Climate Change, London. https://assets.publishing.service.
gov.uk/government/uploads/system/uploads/attachment_data/file/48129/2176-emr-white-paper.
pdf. Accessed 3 Aug 2019

Department of Trade and Industry (1999) Promoting Renewable Energy: Experience with the NFFO:
A Presentation to the OECD Experts Group, Richard Kettle. Available from: http://www.oecd.
org/unitedkingdom/2046731.pdf

Department of Trade and Industry (1993) The prospects for coal conclusions of the Gov-
ernment’s Coal Review. Available from https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/271969/2235.pdf

European Environment Agency (2018) Efficiency of the conventional thermal electricity and
heat production in Europe. Available from: https://www.eea.europa.eu/data-and-maps/indicators/
efficiency-of-conventional-thermal-electricity-generation-4/assessment-2

EDF Group (2019) Designing and building the nuclear plant of tomorrow. Global benchmark
technology

Elliott D (2019) Renewable energy in the UK. Past, present and future. Palgrave Macmillan, London

Gouiffes P-F (2009) Margaret Thatcher and The Miners. 1972-1985: Thirteen years that changed
Britain. Creative Commons

Horrocks S, Lean T (2011) An oral history of the electricity supply industry in the UK. In
partnership with the British Library. National Life Stories. Available from: https://www.bl.
uk/britishlibrary/~/media/subjects %20images/oral %20history/oral %20history %20and %20nls %
20documents/nls_electricityindustryscopingstudy.pdf

House of Commons (2019) Priorities for Government. 25 July 2019. Hansard, vol 663. House of
Lords, London. https://hansard.parliament.uk/commons/2019-07-25/debates/D0290128-96D8-
4AF9-ACFD-21D5D9CF328E/PrioritiesForGovernment Accessed 3 Aug 2019

House of Commons (2018) Electric vehicles: driving the transition. Fourteenth report of session
2017-2019. House of Commons—DBusiness, Energy and Industrial Strategy Committee, London.
https://publications.parliament.uk/pa/cm201719/cmselect/cmbeis/383/383.pdf. Accessed 3 Aug
2019

International Energy Agency (IEA) (2013) Non-Fossil Fuel Obligation 1990. Available from: https://
www.iea.org/policiesandmeasures/pams/unitedkingdom/name-21717-en.php

Ofgem (2019) Electricity Market Reform. Available from: https://www.ofgem.gov.uk/electricity/
wholesale-market/market-efficiency-review-and-reform/electricity-market-reform-emr
(Accessed on 12 Oct 2010)

Pearson P, Watson J (2012) UK Energy Policy (1980-2010) A history and lessons to be learnt.
The Institution of Engineering and Technology, London. http://sro.sussex.ac.uk/id/eprint/38852/
1/uk-energy-policy.pdf Accessed 3 Aug 2019


https://www.gov.uk/government/publications/contracts-for-difference/contract-for-difference
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/48129/2176-emr-white-paper.pdf
http://www.oecd.org/unitedkingdom/2046731.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/271969/2235.pdf
https://www.eea.europa.eu/data-and-maps/indicators/efficiency-of-conventional-thermal-electricity-generation-4/assessment-2
https://www.bl.uk/britishlibrary/%7e/media/subjects%20images/oral%20history/oral%20history%20and%20nls%20documents/nls_electricityindustryscopingstudy.pdf
https://hansard.parliament.uk/commons/2019-07-25/debates/D0290128-96D8-4AF9-ACFD-21D5D9CF328E/PrioritiesForGovernment
https://publications.parliament.uk/pa/cm201719/cmselect/cmbeis/383/383.pdf
https://www.iea.org/policiesandmeasures/pams/unitedkingdom/name-21717-en.php
https://www.ofgem.gov.uk/electricity/wholesale-market/market-efficiency-review-and-reform/electricity-market-reform-emr
http://sro.sussex.ac.uk/id/eprint/38852/1/uk-energy-policy.pdf

The Role of Policy Design and Market Forces to Achieve ... 251

The Conservatives (2015) The Conservative Party Manifesto 2015: Strong leadership, a clear eco-
nomic plan, a brighter, more secure future. Available from: http://ucrel.lancs.ac.uk/wmatrix/
ukmanifestos2015/localpdf/Conservatives.pdf

The Guardian (2011) ackground: What caused the 1970s oil price shock? Available at: https://www.
theguardian.com/environment/2011/mar/03/1970s-oil-price-shock

The National Archives, Policy, The Renewable Obligation, The Non-Fossil Obligation (2006) Avail-
able from: https://webarchive.nationalarchives.gov.uk/20060215070520, http://www.dti.gov.uk/
renewables/renew_2.2.6.htm

The National Audit Office (2017) Hinkley Point C. Available from: https://www.nao.org.uk/wp-
content/uploads/2017/06/Hinkley-Point-C.pdf

United Nations Framework Convention on Climate Change (UNFCCC) (2019) UNFCCC: 25 years
of effort and achievement. Accessed 12 Oct 2019. Available from: https://unfccc.int/timeline/

UK Government (2019) Historical coal data: coal production, availability and consumption.
Department for Business, Energy and Industrial Strategy. Available from: https://www.
gov.uk/government/statistical-data-sets/historical-coal-data-coal-production-availability-and-
consumption

UK Government (2018) Government launches road to zero strategy to lead the world in zero
emission vehicle technology. Department of Transport. Available from: https://www.gov.
uk/government/news/government-launches-road-to-zero-strategy-to-lead-the-world-in-zero-
emission-vehicle-technology

UK Government (2015) Electricity market reform: Contracts for Difference. Department for
Business, Energy and Industrial Strategy. Available from: https://www.gov.uk/government/
collections/electricity-market-reform-contracts-for-difference

UK Government (2011) Hinkley Point C Project Wide Design and Access Statement.
Available from:  https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/
projects/ENO10001/EN010001-005318-8.1%20Hinkley%20Point%20C %20Project%20Wide %
20Design%?20and%20Access%20Statement%201.pdf

UK Government (2008) Meeting the Energy Challenge, A White Paper on Nuclear Power.
Department of Business, Enterprise and Regulatory Reform. Available from: https://webarchive.
nationalarchives.gov.uk/+/www.berr.gov.uk/files/file43006.pdf

UK Government (2007) Meeting the Energy Challenge, A White Paper on Energy. Available
from: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_
data/file/243268/7124.pdf

UK Parliament (2018) Energy imports and exports, House of Commons Library, Briefing Paper No.
4046. Available at: http://researchbriefings.files.parliament.uk/documents/SN04046/SN04046.
pdf

Vivid Economics (2019) Quantifying benefits of onshore wind to the UK. Vivid Eco-
nomics for RenewableUK, London. http://www.vivideconomics.com/wp-content/uploads/2019/
07/Quantifying_the_Benefits_ofO.pdf Accessed 3 August 2019

World Nuclear Association (2019) Nuclear Power in the United Kingdom. Available from: https://
www.world-nuclear.org/information-library/country-profiles/countries-t-z/united-kingdom.aspx

China

Beeson M (2009) Developmental states in East Asia: A comparison of the Japanese and Chinese
experiences. Asian Perspect 33(2):5-39

Cao J, Groba F (2013) Chinese Renewable Energy Technology Exports: The role of Policy, Inno-
vation and Markets. DIW Berlin Discussion Paper No. 1263. Available from: https://papers.ssrn.
com/sol3/papers.cfm?abstract_id=2205645


http://ucrel.lancs.ac.uk/wmatrix/ukmanifestos2015/localpdf/Conservatives.pdf
https://www.theguardian.com/environment/2011/mar/03/1970s-oil-price-shock
https://webarchive.nationalarchives.gov.uk/20060215070520
http://www.dti.gov.uk/renewables/renew_2.2.6.htm
https://www.nao.org.uk/wp-content/uploads/2017/06/Hinkley-Point-C.pdf
https://unfccc.int/timeline/
https://www.gov.uk/government/statistical-data-sets/historical-coal-data-coal-production-availability-and-consumption
https://www.gov.uk/government/news/government-launches-road-to-zero-strategy-to-lead-the-world-in-zero-emission-vehicle-technology
https://www.gov.uk/government/collections/electricity-market-reform-contracts-for-difference
https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010001/EN010001-005318-8.1%20Hinkley%20Point%20C%20Project%20Wide%20Design%20and%20Access%20Statement%201.pdf
https://webarchive.nationalarchives.gov.uk/%2b/www.berr.gov.uk/files/file43006.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/243268/7124.pdf
http://researchbriefings.files.parliament.uk/documents/SN04046/SN04046.pdf
http://www.vivideconomics.com/wp-content/uploads/2019/07/Quantifying_the_Benefits_ofO.pdf
https://www.world-nuclear.org/information-library/country-profiles/countries-t-z/united-kingdom.aspx
https://papers.ssrn.com/sol3/papers.cfm%3fabstract_id%3d2205645

252 M. Dell’ Aquila et al.

Chan Y (2009) China sets feed-in tariff for wind power plants. Available from: https://www.
businessgreen.com/bg/news/1801182/china-sets-feed-tariff-wind-power-plants

Chen J, Li S (2019) An analysis of deep decarbonization trends in China’s industrial sector. The
Rocky Mountain Institute. Available from: https://rmi.org/an-analysis-of-deep-decarbonization-
trends-in-chinas-industrial-sector/

China Chamber of Commerce for Import and Export of Machinery and Electronic Products (2019)
Export Analysis Report of China’s Photovoltaic Products in Q1 2019. Available from: http://
www.cccme.org.cn/index.aspx

Chinese Government Official Platform (2013) T4k RHREIRIS 4 RLF TAER@ RN/
Notice on the continuation and popularization and application of new energy vehicles. Available
from: http://www.gov.cn/zwgk/2013-09/17/content_2490108.htm

Chinese Government Official Platform (2009) £[H{ ARRFERSHHEZRA SR TEBH (FEAN
RILFIE T B A REIRIE)HIL R/ The revised renewable energy law of the People’s Republic
of China, to enter into effect on 1 April 2010. Available from: http://www.gov.cn/fifg/2009-12/
26/content_1497462.htm

Chinese Government Official Platform (2007) SAE#E7E % AT LR &R F RS EAEREH
F)/ Full text of Hu Jintao’s report at 17th People’s Congress. Available from: http://www.gov.
cn/ldhd/2007-10/15/content_776431.htm

Chinese Wind Energy Association (CWEA) (2017) Chinese Wind Energy Association Indus-
try Overview. In: He D, Du G, Lyu B. Available from: https://community.ieawind.org/
HigherLogic/System/DownloadDocumentFile.ashx ?DocumentFileKey=46{86d9b-7b90-ab73-
f974-e23f97039fb1#targetText=During%20the %2013th%20Five %2DYear,had %20new %
20installations%20in%20China. CNPC Economics and Technology Research Institute (2017)
China Energy Outlook. Available from: https://eneken.ieej.or.jp/data/8192.pdf

Dai Y, Zhou Y, Xia D, Ding M, Xue Lan (2014) Innovation paths in the Chinese wind power
industry. Available from: https://cedmcenter.org/wp-content/uploads/2014/06/Zhou-Yuan.pdf

Dannreuther R (2003) Asian security and China’s energy needs. Int Relat Asia-Pac 3:197-219

Dai Y (2015) Who drives climate-relevant policy implementation in China? Institute of Development
Studies, Brighton, UK

Du Z, Wu Y, Tong M et al (2008) Southwest water resources development status and problems.
China Power 40(9):12-16

European Commission (2018) EU-China leaders’ statement on climate change and clean energy.
Available from: https://ec.europa.eu/clima/sites/clima/files/news/20180713_statement_en.pdf

Fan J, Wang J, Wei S, Zhang X (2018) The development of China’s renewable energy policy and
implications to Africa. In: IOP conference series: materials science and engineering, vol 394.
Available from: https://iopscience.iop.org/article/10.1088/1757-899X/394/4/042034/pdf

Gang C (2015a) From mercantile strategy to domestic demand stimulation: changes in China’s solar
PV subsidies. Asia Pac Bus Rev 21(1):96-112

Gang C (2015b) China’s solar PV manufacturing and subsidies from the perspective of state capital-
ism. Cph J Asian Stud 33(1):90-106. Available from: https://rauli.cbs.dk/index.php/cjas/article/
viewFile/4813/5239

Gao X, Jin B, Li B, Yang K, Zhang H, Fan B (2011) Study on renewable energy development and
policy in China. Energy Procedia 5:1284—1290

Geall S, Hilton I, Heroth T, Grune S, Chen Y (2014) China’s environment: ambitions, challenges
and opportunities for EU cooperation. Europe China Research and Advice Network

Grau T, Huo M, Neuhoff K (2012) Survey of photovoltaic industry and policy in Germany and
China. Energy Policy 51:20-37

HanJ, Mol A, Lu Y, Zhang L (2009) Onshore wind power development in China: challenges behind
a successful story. Energy Policy 37(8):2941-2951. Available from: https://ideas.repec.org/a/eee/
enepol/v37y2009i8p2941-2951.html

Hove A, Sandalow D (2019) Electric Vehicle Charging in China and the United States. Center on
Global Energy Policy. Columbia Energy Policy. Available from: https://energypolicy.columbia.
edu/sites/default/files/file-uploads/EV_ChargingChina-CGEP_Report_Final.pdf


https://www.businessgreen.com/bg/news/1801182/china-sets-feed-tariff-wind-power-plants
https://rmi.org/an-analysis-of-deep-decarbonization-trends-in-chinas-industrial-sector/
http://www.cccme.org.cn/index.aspx
http://www.gov.cn/zwgk/2013-09/17/content_2490108.htm
http://www.gov.cn/flfg/2009-12/26/content_1497462.htm
http://www.gov.cn/ldhd/2007-10/15/content_776431.htm
https://community.ieawind.org/HigherLogic/System/DownloadDocumentFile.ashx%3fDocumentFileKey%3d46f86d9b-7b90-ab73-f974-e23f97039fb1#targetText%3dDuring%20the%2013th%20Five%252DYear%2chad%20new%20installations%20in%20China
https://eneken.ieej.or.jp/data/8192.pdf
https://cedmcenter.org/wp-content/uploads/2014/06/Zhou-Yuan.pdf
https://ec.europa.eu/clima/sites/clima/files/news/20180713_statement_en.pdf
https://iopscience.iop.org/article/10.1088/1757-899X/394/4/042034/pdf
https://rauli.cbs.dk/index.php/cjas/article/viewFile/4813/5239
https://ideas.repec.org/a/eee/enepol/v37y2009i8p2941-2951.html
https://energypolicy.columbia.edu/sites/default/files/file-uploads/EV_ChargingChina-CGEP_Report_Final.pdf

The Role of Policy Design and Market Forces to Achieve ... 253

Information Office of the State Council of the People’s Republic of China (IOSC-PRC) (2007)
China’s Energy Conditions and Policies. Available from: http://en.ndrc.gov.cn/policyrelease/
200712/P020071227502260511798.pdf

International Energy Agency (IEA) (2018) Energy Supply and Consumption Revolution Strategy
(2016-2030). Addressing Climate Change: Policies and Measures Databases. Available from
https://www.iea.org/policiesandmeasures/pams/china/

IEA (2013) IEA/IRENA Joint Policies and Measures database. Feed-in tariff support for solar PV
in China

International Monetary Fund (IMF) (2019) IMF data: access to macroeconomic and financial data.
Available from: https://data.imf.org/?sk=388DFA60-1D26-4ADE-B505-A05A558D9A42

Kempe F (2019) The US-China trade war has set in motion an unstoppable global economic
transformation. CNBC. Available from: https://www.cnbc.com/2019/09/14/us-china-trade-wars-
unstoppable-global-economic-transformation.html

Lee YT (2019). China’s renewable energy policies. The Oxford Climate Review. Anthro-
posphere. Issue II. Available from: https://www.anthroposphere.co.uk/post/china-renewable-
energy-policies

Lewis JI (2011) Building a national wind turbine industry: experiences from China, India and South
Korea. Int J Technol Globalisation 5(3/4):281

Li J (2012) Research on prospect and problem for hydropower development of China. In: 2012
international conference on modern hydraulic engineering. Procedia Eng J 28:677-682

Li L (2015) China’s energy security and energy risk management. J Int Affairs 69(1):Geopolit
Energy 86-97

Liao M, Wang Y, (2019) China’s energy consumption rebound effect analysis based
on the perspective of technological progress. MDPI Sustain 11:1-15. Available from:
file:///C:/Users/Ofelia/Downloads/sustainability-11-01461-v2.pdf

LiuZ, Guan D, Crawford-Brown D, Zhang Q, He K, LiuJ (2013) A low-carbon road map for China.
Nat Int J Sci. Nat 500:143-145. Available from https://www.nature.com/articles/500143a

Manthly N (2018) Change of mind: China to retain local EV subsidies. Electrive. Available from:
https://www.electrive.com/2018/02/12/change-mind-china-retain-local-ev-subsidies/

Martinot E (2010) Renewable power for China: Past, present and future. Forthcoming in Frontiers of
Energy and Power Engineering in China. Higher Education Press and Springer. Available from:
http://www.martinot.info/Martinot_FEP4_prepub.pdf

Ministry of Finance China (MOF) (2016) KT V¥ EEIFIRZEHE B W BURMIGEUE Y
JB%N.Available from: http://jjs.mof.gov.cn/zhengwuxinxi/tongzhigonggao/201612/120161229_
2508628.html

Ministry of Finance China (MOF) (2010) KTFY RAFRSTI RS Fae RIS FERisiE
B TAERIE XN/ Notice on the expansion of energy-saving and new energy vehicles demon-
stration to public services. Available from: http://www.mof.gov.cn/gp/xxgkml/jjjss/201006/
t20100602_2499640.html

Ministry of Finance China (MOF) (2009) & EHTREIRIR F4#F & 3| 1{[11E/ Promoting new energy
vehicles is in line with China’s national conditions. Available from: http://www.mof.gov.cn/index.
htm

Ministry of Industry and Information Technology (MIIT) (2014) EURFHL 5% S A FE U A SE BT REVR
VR ZE ST 77 28/ The implementation plan for government agencies and public institutions to buy
new energy vehicles. Available from: http://www.miit.gov.cn/n1146295/n1652858/n1652930/
n3757018/c3763293/content.html

Ministry of Science and Technology (MOST) (2012) F#TFEN % X /1 & BRI & @t - hi~&
T#L X F3E %0/ The 12th Five-Year Plan for the Development of Wind Power Science and
Technology. Available from: http://www.most.gov.cn/fggw/zfwj/zfwj2012/201204/t20120424 _
93884.htm

NDRC (2019) [HRKEREZN AT MKRERBEE R KT AM20195H — LR -« e
TR & HLP- b A T0E f)38 %0.594 7. Available from: http://www.ndrc.gov.cn/gzdt/201905/
t20190522_936545.html


http://en.ndrc.gov.cn/policyrelease/200712/P020071227502260511798.pdf
https://www.iea.org/policiesandmeasures/pams/china/
https://data.imf.org/%3fsk%3d388DFA60-1D26-4ADE-B505-A05A558D9A42
https://www.cnbc.com/2019/09/14/us-china-trade-wars-unstoppable-global-economic-transformation.html
https://www.anthroposphere.co.uk/post/china-renewable-energy-policies
https://www.nature.com/articles/500143a
https://www.electrive.com/2018/02/12/change-mind-china-retain-local-ev-subsidies/
http://www.martinot.info/Martinot_FEP4_prepub.pdf
http://jjs.mof.gov.cn/zhengwuxinxi/tongzhigonggao/201612/t20161229_2508628.html
http://www.mof.gov.cn/gp/xxgkml/jjjss/201006/t20100602_2499640.html
http://www.mof.gov.cn/index.htm
http://www.miit.gov.cn/n1146295/n1652858/n1652930/n3757018/c3763293/content.html
http://www.most.gov.cn/fggw/zfwj/zfwj2012/201204/t20120424_93884.htm
http://www.ndrc.gov.cn/gzdt/201905/t20190522_936545.html

254 M. Dell’ Aquila et al.

NDRC (2018) [HZK & REHEZE WEED [HARREIRF X T, 2018 FOBMRE A K ETH A,
KEAAEIR  (2018) 823'F, 31 May 2018

NDRC (2016) [HZRA&RECHEZ KT REBIEIR A& Fbs £ XA LM FEER. 272975
Available from: http://www.ndrc.gov.cn/zcfb/zcfbtz/201612/t20161228_833049.html

NDRC (2007a) [ 28 S 5254k 77 Z&. China’s national climate change programme. Available from:
http://en.ndrc.gov.cn/newsrelease/200706/P020070604561191006823.pdf

NDRC (2007b) Medium and long-term development plan for renewable energy in China. Available
from: http://www.martinot.info/China_RE_Plan_to_2020_Sep-2007.pdf

NDRC (1999) MoK ZE « RHEGER SR T — 0 3CFF, T AR REIR A R 1 1)
FREFD.  iTEfed S 19991 H12H.  Available  from:  http://pkulaw.cn/%
28S%28pvgjlx45wuwnwm5555df4e55%29%?29/fulltext_form.aspx?Db=chl&Gid=
877et7598faSc4e3bdtb

National Energy Administration (NEA) (2019) [HZKEER B & 120184 2 [HH, 1 T4 iH4ds.
Available from: http://www.nea.gov.cn/2019-01/18/c_137754977 .htm

National Energy Administration (NEA) (2016) "] A BEIR A BT =AML/ The 13th Renew-
able Energy Plan. Available from: http://www.nea.gov.cn/2016-12/19/c_135916140.htm

Nicholas S (2018) China is investing heavily in European wind. institute for energy eco-
nomics and financial analysis. Available from: http://ieefa.org/wp-content/uploads/2018/08/
China_Research_Brief_August-2018.pdf

Pyper J (2019) The Dynamics of China’s Rapidly Expanding EV Charging Market. Avail-
able from: https://www.greentechmedia.com/squared/electric-avenue/china-rapidly-expanding-
ev-charging-market

Shi P (2007) Various years of Chinese installed wind capacity statistics (in Chinese)

Shi P (1997) Chinese Installed Wind Capacity Statistics 1997. China Renewable Energy Association
Deputy Director

S&P Global (2019) China’s 2018 crude oil imports rise 10% to 9.28 mil b/d. 14 January 2019. Avail-
able from: https://www.spglobal.com/platts/en/market-insights/latest-news/0il/011419-chinas-
2018-crude-oil-imports-rise-10-t0-928-mil-b-d

Standaert M (2019) Why China’s renewable energy transition is losing momentum. Yale School of
Forestry and Environmental Studies. Available from: https://e360.yale.edu/features/why-chinas-
renewable-energy-transition-is-losing-momentum

Standing Committee of the National People’s Congress (SCNPC) (2002) FRAe N RILFHTE
TEHE PR 314201218 1E)/Cleaner Production Promotion Law of the People’s Republic of
China (2012 Amendment). Available from: http://en.pkulaw.cn/display.aspx?id=9255&lib=law&
SearchKeyword=&SearchCKeyword=

Tan H, Mathews J (2014) Economics: manufacture renewables to build energy security. Int Wkly J
Sci513(7517):166-168. Available from: https://www.nature.com/news/economics-manufacture-
renewables-to-build-energy-security-1.15847#/bl

Tyfield D, Zuev D, Li P, Urry J (2014) Low carbon innovation in Chinese urban mobility: prospects,
politics and practices. Available from: https:/steps-centre.org/wp-content/uploads/WP-71-E-
Mobility.pdf

United Nations Statistics (UN stats) (2019) UN stats energy statistics website. Available from:
https://unstats.un.org/home/

Wang C, Yang Y, Zhang J (2015) China’s sectoral strategies in energy conservation and carbon
mitigation. Clim Policy J 15(sup1):Climate Mitigation Policy in China. S60—S80. Available from
https://www.tandfonline.com/doi/full/10.1080/14693062.2015.1050346

Wang N, Chang Y-C (2014) The development of policy instruments in supporting low-carbon
governance in China. Renew Sustain Energy Rev 35:126-135

Watts J (2009) China sets first targets to curb world’s largest carbon footprint. The Guardian
UK. Available from: https://www.theguardian.com/environment/2009/nov/26/china-targets-cut-
carbon-footprint

World Bank (2018) Electricity production from renewables, nuclear, oil, gas and coal sources.
Available from https://data.worldbank.org


http://www.ndrc.gov.cn/zcfb/zcfbtz/201612/t20161228_833049.html
http://en.ndrc.gov.cn/newsrelease/200706/P020070604561191006823.pdf
http://www.martinot.info/China_RE_Plan_to_2020_Sep-2007.pdf
http://pkulaw.cn/%2528S%2528pvgj1x45wuwnwm5555df4e55%2529%2529/fulltext_form.aspx%3fDb%3dchl%26Gid%3d877ef7598fa5c4e3bdfb
http://www.nea.gov.cn/2019-01/18/c_137754977.htm
http://www.nea.gov.cn/2016-12/19/c_135916140.htm
http://ieefa.org/wp-content/uploads/2018/08/China_Research_Brief_August-2018.pdf
https://www.greentechmedia.com/squared/electric-avenue/china-rapidly-expanding-ev-charging-market
https://www.spglobal.com/platts/en/market-insights/latest-news/oil/011419-chinas-2018-crude-oil-imports-rise-10-to-928-mil-b-d
https://e360.yale.edu/features/why-chinas-renewable-energy-transition-is-losing-momentum
http://en.pkulaw.cn/display.aspx?id=9255&amp;lib=law&amp;SearchKeyword=&amp;SearchCKeyword=
https://www.nature.com/news/economics-manufacture-renewables-to-build-energy-security-1.15847#/b1
https://steps-centre.org/wp-content/uploads/WP-71-E-Mobility.pdf
https://unstats.un.org/home/
https://www.tandfonline.com/doi/full/10.1080/14693062.2015.1050346
https://www.theguardian.com/environment/2009/nov/26/china-targets-cut-carbon-footprint
https://data.worldbank.org

The Role of Policy Design and Market Forces to Achieve ... 255

Yang M, Pan R (2010) Harvesting sunlight: solar photovoltaic industry in China. Background Brief.
No. 562. Singapore, East Asian Institute

Yu Y (2019) China approves first 21GW of subsidy-free renewables. Available from: https://www.
rechargenews.com/transition/1788759/china-approves-first-21 gw-of-subsidy-free-renewables

Zeng M, Liu X, Li N, Xue S (2013) Overall review of renewable energy tariff policy in China:
evolution, implementation, problems and countermeasures. vol 25, pp 260-271. Available from:
https://www.sciencedirect.com/science/article/pii/S1364032113002785

Zhang J, Mauzerall D, Zhu T, Liang S, Ezzati M, Remais J (2010) Environmental health in China:
challenges to achieving clean air and safe water. US National Library of Medicine. National
Institutes of Health. vol 375(9720), pp 1110-1119. Available from: https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC4210128/

Zhang S, Zhao Y, Steigenberger M (2018) A star for China’s Energy Transition. Published in col-
laboration with China National Renewable Energy Centre (CNREC) and Deutsche Gesellschaft
fur Internationale Zusammenarbeit (GIZ). Available from: https://www.agora-energiewende.de/
fileadmin2/Projekte/2017/China_Star/144_ChinaStar_ WEB.pdf

Zhang S, Andrews-Speed P, JiM (2015) The erratic path of low-carbon transition in China: evolution
of solar PV policy. Available from: http://www.andrewsspeed.com/wp-content/uploads/2015/05/
Solar-PV-paper.2014.pdf

Zhang X, Wang D, Liu Y, Yi H (2016) Wind power development in China: an assessment of
provincial policies. J Sustain 8:1-12

Zhao X, Wang J, Liu X, Liu P (2012) China’s wind, biomass and solar power generation: what the
situation tells us? Renew Sustain Energy Rev 16:6173-6182

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.


https://www.rechargenews.com/transition/1788759/china-approves-first-21gw-of-subsidy-free-renewables
https://www.sciencedirect.com/science/article/pii/S1364032113002785
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4210128/
https://www.agora-energiewende.de/fileadmin2/Projekte/2017/China_Star/144_ChinaStar_WEB.pdf
http://www.andrewsspeed.com/wp-content/uploads/2015/05/Solar-PV-paper.2014.pdf
http://creativecommons.org/licenses/by/4.0/

	 The Role of Policy Design and Market Forces to Achieve an Effective Energy Transition: A Comparative Analysis Between the UK and Chinese Models
	1 The UK: A Case Study of Market-Led Energy Transition
	2 Early Processes of Decarbonisation
	3 Reducing Greenhouse Gas (GHG) Emissions
	4 A Market-Led Decarbonisation
	5 Towards Net-Zero
	6 Subsidy-Free Shift
	7 Electrification of Transport
	8 China: A Case Study of Government-Led Energy Transition
	9 Paving the Path to Energy Self-sufficiency
	10 A Leader in RET Manufacturing
	11 A Government-Led Decarbonisation
	12 From Tariffs to Zero-Subsidies
	13 Conclusion
	References




