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Abstract: The world today is facing the worst economic and environmental
crises in generations. Hence, we need policies that can stimulate recovery and
at the same time reach the sustainability. United Nations Environment
Programme (UNEP et al., 2008; UNEP, 2009a, 2009b, 2011) and many
economists (e.g., Barbier, 2009a, 2009b, 2010; Edenhofer and Stern, 2009;
Robins et al., 2009) advocate the need for a ‘green recovery’. This concept
means that the economic crisis should be grasped by governments as an
opportunity to reduce carbon dependency and put economies on a path of
‘green growth’ by using green stimulus packages. Many papers and
international reports advocate that the renewable energy sector is an essential
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step in the path of green recovery. The main aim of this paper is to review a
selection of responses to the double crisis by international institutions and to
focus on the achievements made in the renewable energy sector.
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1

Introduction

The world is facing two major crises: one economic and one environmental. The global
economic crisis which is the worst since the ‘30s was triggered by the market of
‘subprimes’ in the USA. This crisis is characterised by a severe drop in global demand
and a leap in unemployment rates. To come out of the crisis, many economists suggest
that boosting the global demand is necessary. Although the world situation seems dark,

Rethinking the green recovery through renewable energy expansion

61

this crisis can be considered as an opportunity to meet the challenges of climate change.
It is therefore recommended that fiscal stimulus give priority to green investments such
as energy efficient buildings, sustainable transport and renewable energy.
The green recovery will therefore allow the recovery of the global economy, creation
of green jobs and protection of the environment. Given that renewable energy projects
require many green jobs and do not emit greenhouse gas (GHG) emissions, they are one
of the main components of the green recovery.
The main aim of this paper is to show how the economic crisis is an opportunity to
accelerate the spread of renewable energy technologies and what are the achievements
made in the renewable energy sector since the use of fiscal stimulus packages.
To answer these questions, this paper will be organised as follows:
•

Firstly, we focus on the current context of double crisis.

•

Then, we review a selection of responses to the double crisis by international
institutions.

•

Finally, we explain the forces driving the development of renewable energies.

2

Context of double crisis

The world is facing two serious crises one economic and one environmental. The
financial crisis, which had begun in the USA, spread to other countries and finally led to
a global economic crisis. The financial crisis has major effects on the global economy,
but the need to fight against climate change is also urgent.

2.1 The economic crisis
As it is well known, the USA housing market had a crucial role in the outbreak of the
financial crisis, which has been detailed thoroughly elsewhere (Bernanke, 2009; Foster
and Magdoff, 2009; Gokhale, 2009). In fact, this crisis was triggered by the market of
‘subprimes’ in the USA, which consists of mortgages that are granted to clients
considered not very solvent. The success of this system depends on two conditions: the
steady appreciation of property prices and the stability of interest rates. But the interest
rate increased from 1% to 5.25% between 2004 and 2006 and house prices also started to
fall. Faced with this situation, households found themselves unable to repay their loans.
In response to this situation, banks decided to sell foreclosed homes causing the collapse
of property prices and the bubble has burst.
In the summer of 2007, there was the outbreak of the financial crisis. The main
driving belt of the subprime crisis was ‘hedge funds’. From September 2007 to summer
2008, banks’ losses had increased rapidly and reached $945 billion worldwide (IMF,
2008).
In September 2008, two major bankruptcies have taken place: the collapse of Lehman
Brothers (a major US investment bank) and the bailout of American International Group
(AIG) (the largest US insurance company). On the heels of these events came similar
collapses and rescues of financial institutions in other advanced economies and then in
emerging economies. So, what began as a crisis in one sector in one country eventually
became “the world’s first truly global financial crisis” [Omarova, (2009), p.157].
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In autumn 2008, the banking crisis has spread to the real economy and we witnessed
the bankruptcy of thousands of small and medium enterprises. For instance, in the USA,
the number of businesses declared bankruptcy was rising from 43,546 in 2008 to 60,837
in 2009 (American Bankruptcy Institute, 2010) and in Japan, in 2009, 13,306 businesses
declared bankruptcy, representing a 4.9% increase from 2008 (Teikoku Databank, 2010).
Most developed economies were suffering deep recessions with rising unemployment
rate and the fall of aggregate demand. According to ILO (2010), the number of
unemployed persons is estimated at 212 million in 2009 which means an increase of
almost 34 million over the number of unemployed in 2007.
In January 2009, 600,000 people lost their jobs in the USA and it was the worst
monthly loss since 1974. Nearly 3.6 million jobs have disappeared between December
2007 and January 2009 (ILO, 2009). As a result, global trade in manufactured goods has
fallen with repercussions for East Asian economies. At the same time, the drop of
commodity prices has affected countries in Africa, Latin America and the Middle East.
According to the World Bank (2008), each decrease of 1% of growth in developing
economies is reflected by an increase of 20 million people who are doomed to poverty.

2.2 The climate crisis
While the world economy is facing a temporary global economic crisis, dangerous
climate change poses a permanent and serious threat to human being and prosperity. The
United Nations Framework Convention on Climate Change (UNFCCC) is an attempt to
tackle the problem of climate change and to try to look for strategies to adopt. Climate
change is defined by UNFCCC (1992, p.3) as “a change of climate which is attributed
directly or indirectly to human activity that alters the composition of the global
atmosphere and which is in addition to natural climate variability observed over
comparable time periods”.
Climate change includes all changes in climate including temperature, precipitation
and wind. But nowadays, we speak much of a change in climate toward warming. Global
warming is, in fact, an increase in degrees of temperature due to emissions of GHG
attributable mainly to the use of fossil fuels.
Awareness of the dangers of global warming has occurred, during the 1960s and
1970s. In this period, the scientific community demonstrated the fragility of the
ecosystem and the dependence of our well being on the climate system. The First World
Climate Conference was held in 1979, and brought together foremost scientists
conducting research on the risks of climate change. The purpose of the conference was to
assess the state of knowledge of climate change and to consider the effects of climate
variability on human society.
Due to the creation of the Intergovernmental Panel on Climate Change (IPCC) in
1988, and also with the Second World Climate Conference which was held in 1990, in
Geneva, the climate change was gradually extended to the politicians and citizens and has
become a political concern.
The first international measure against global warming is the UNFCCC, adopted in
1992 and entered into force in 1994. The Kyoto Protocol, signed in 1997, represents also
an important step in the commitment of states against climate change as it sets
quantitative and binding targets.
Both climate and economic crises are caused by rich countries but affect much more
poor countries (UNEP, 2009a). Indeed, in accordance with IPCC (2007) the poorest of
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the world are particularly the most affected by rising sea levels, increased frequency of
storms and coastal erosion which are caused by climate change.
Around 14% of the population and 21% of urban dwellers in developing countries
live in low-elevation coastal zones that are exposed to these risks (McGranahan et al.,
2007).
With rising temperatures, climate change will be very probable unmanageable. This
serious global threat can push the Earth’s ecology to unknown tipping points, which may
fundamentally and irreversibly change the way our planet functions (Lenton et al., 2008).
Research findings from a number of studies indicated that climate change is occurring
much more rapidly than previously anticipated. In particular, the Arctic sea ice was
shown to be disappearing at a far greater rate than scientists had predicted (UNEP,
2009b). Although there is a global awareness of the dangerousness of climate change, the
actions made are not sufficient. In fact, politicians tend to focus on the short term and try
to solve the urgent economic and financial problems. The magnitude of the task and the
difficulty of putting in place a system to fight against this global problem also help to
slow the fight against global warming.

3

A collective response: the green recovery

Many international institutions called for the implementation of a green recovery or a
‘green new deal’ which consist of strategies for economic recovery and environment
protection. To fight against recession and respond to the severe drop in private
consumption and investment, budgetary policy is recommended. Indeed, this policy can
boost aggregate demand and create new jobs. From this point of view, the economic
crisis may appear as a historic opportunity to begin the fight against another great
challenge facing humanity: climate change. It would be very wise to devote a
considerable part of the global recovery for environmental purposes by investing, for
example, in renewable energy and energy efficiency. Furthermore, the OECD (2011a,
2011b), the UNEP (2011), and the World Bank (2012) have all recently adopted the
concepts of Green Growth, Global Green New Deal (GGND) and green economy in their
reports. Sedlacko and Gjoksi (2009) provide a comprehensive overview of European and
international initiatives.

3.1 The global green new deal
The GGND refers to “a set of globally coordinated large scale stimulus packages and
policy measures that have the potential to bring about global economic recovery in the
short term while laying the foundation for sustained economic growth in the medium and
long term” [UNEP, (2009a), p.3]. This idea is inspired by the ‘new deal’ introduced in
the 30s by the USA President Franklin D. Roosevelt as a way to tackle the Great
Depression. This ‘new deal’ has allowed the reduction of unemployment rate,
modernisation of infrastructure, and stimulation of the economy.
Several reports (Edenhofer and Stern, 2009; The Green New Deal Group, 2008;
UNEP, 2009a) suggested the necessity of adopting a comprehensive strategy that allows
the world to get out of the economic recession and follow the path of sustainable

64

E. Omri et al.

development. All these reports call for the implementation of a set of plans in order to
reach the economic recovery while maintaining environment.
The UNEP (2009a, p.4) has described the financial crisis as a ‘unique historical
opportunity’: “We believe that there is a unique historical opportunity now to create the
basis of a new green economy that is able to allocate natural capital and financial capital
in a far more effective and efficient manner into the foreseeable future”. It has insisted on
the fact that “we must not miss this chance to fundamentally shift the trajectory of human
civilization” [UNEP, (2009a), p.4].
The optimism about the opportunity presented by the financial crisis is derived
mainly from the use of fiscal stimulus. Here, the optimists consider this fiscal stimulus as
an unprecedented opportunity which permits to direct funds towards crucial green
investments.

3.2 Green stimulus in the world
Green stimulus are defined as: “The share of government economic recovery
packages allocated to ‘green’ initiatives such as renewable energy, energy efficiency,
smart power grid, transport, and other clean energy technologies” [UNEP et al., (2012),
p.79].
Barbier (2009a) showed that using 1% of world wide gross domestic product (GDP)
in green investments, during the next two years, provides the infrastructure necessary in
the ‘greening’ of the global economy. The recommended volume of these ‘green’
incentives is not difficult to achieve: 1% of global GDP (about 750 billion dollars), which
means only a quarter of total fiscal stimulus.
On the basis of the results of a system dynamics model, the UNEP (2011) proposes to
invest 2% of world GDP over 2010 to 2050 in order to halve energy-related CO2
emissions and to achieve the UN’s Millennium Development Goals.
Figure 1

Components of green economic stimuli, $BN (see online version for colours)

Source: Bloomberg New Energy Finance (2010)

Several studies have tried to give the share of green investments in recovery plans such as
the series of studies made by HSBC Global Research, in 2009, and the report of

Rethinking the green recovery through renewable energy expansion

65

Edenhofer and Stern (2009) which gives a set of recommendations to G20 members.
Robins et al. (2009) analysed more than 20 economic recovery plans in order to
determine the proportion of the green component. The proportion of green stimulus
ranged from 0% for Chile and India to 80.5% for South Korea. Globally, they estimate
that the green fiscal stimulus represents approximately 15.6% of total international
stimulus packages (about $436 billion). The study of UNEP et al. (2010) has shown that
$187.6 billion of the ‘green stimulus’ programme has been announced by major countries
since the beginning of the finance crisis in 2008.
The USA accounted for the largest green stimulus programme, at $66.6 billion. China
has devoted $46.9 billion to green economic stimulus.
At the end of 2009, only 9% of the announced green stimulus packages had been
spent (UNEP et al., 2010). At the end of 2011, 141.8 billion of the green stimulus
packages had been spent. The USA alone had spent $42 billion by the end of 2011 while
China had spent $44 billion (UNEP et al., 2012).

3.3 The UNEP green economy initiative
The study made by Pearce et al. (1989) in their book Blueprint for a Green Economy was
one of the first studies interested in the connections between sustainable development and
green economy. The authors argued that sustainable development is unachievable
because of the intensive use of natural capital to secure growth. So, the adoption of a
green economy is necessary in order to ensure the well-being of current and future
generations.
UNEP (2011) suggests that the fact of greening economies is not a drag on growth
but a new engine of growth. In this report launched in February 2011, UNEP asserts that
a green economy is a generator of green jobs and is a vital strategy for the elimination of
poverty. This report entitled ‘Towards a green economy: pathways to sustainable
development and poverty eradication’ presents a coherent economic and social strategy
for investing 2% of global GDP in greening ten key sectors of the economy which are:
agriculture, buildings, energy, fisheries, forestry, industry, tourism, transport, waste, and
water.
The green economy initiative is not a replacement for sustainable development but it
is a path to its achievement at the national, regional and global levels. This report focus
also on the green jobs created in the transition to a green economy and how greening the
economy can be a way of reducing persistent poverty. This initiative gives many policies
to achieve this shift: eliminate perverse subsidies, stimulate investment in green sectors,
and create market-based incentives.
UNEP (2010, p.5) defines a green economy as one that results in “improved human
well-being and social equity, while significantly reducing environmental risks and
ecological scarcities”. In its simplest expression, a green economy is “low-carbon,
resource efficient and socially inclusive” [UNEP, (2011), p.16]. The UNEP initiative
describes also the modelling approach adopted in order to quantify the challenges of
moving towards a green economy. The modelling tool used is the Threshold 21 World
model (T21-World).
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3.4 The OECD green growth strategy
The OECD (2011b, p.9) describes green growth as follows: “Green growth means
fostering economic growth and development while ensuring that natural assets continue
to provide the resources and environmental services on which our well-being relies. To
do this it must catalyse investment and innovation which will underpin sustained growth
and give rise to new economic opportunities”.
In June 2009, the OECD Ministerial Council Meeting announced the development of
a ‘Green growth strategy’. Since then, the OECD has been working with many partners in
order to provide a framework for the green growth. So, many reports were launched by
OECD in order to explain the need for green growth strategies, to promote the green
transition and to measure progress towards green growth.
According to OECD (2011b), green growth has the potential to reveal new sources of
growth through many channels such as creation of new markets, boosting investor’s
competition, and innovation. In fact, innovation is a key element of the green growth
strategy: “Innovation can generate new sources of growth that better reflect the full value
of natural capital to society and reduce the cost of addressing environmental risks”
[OECD, (2011b), p.12]. So it is necessary that green growth strategies provide incentives
to innovation in order to deal with major environmental challenges. In this strategy, it is
very important to foster green technologies and eco-innovation.
The green growth strategy is a framework which explains how countries can achieve
economic growth and mitigate climate change at the same time. Green growth strategy
includes many policy measures such as fiscal reform, research and innovation policies,
climate change mitigation instruments, energy efficiency measures, and competition
policy in network industries.
According to Hallegatte et al. (2011, p.3), “Green growth is about making growth
processes resource-efficient, cleaner and more resilient without necessarily slowing
them”. And they consider green growth as a necessary component of sustainable
development. In the same line of thought, in the report of World Bank (2012), green
growth is considered as necessary, efficient and a pathway to sustainable development.
Many papers examine several meanings of the slogan ‘green growth’ and provide a brief
overview of responses of international institutions to double crisis (Bina and La Camera,
2011; Jänicke, 2012; Schmalense, 2012; Sterner and Damon, 2011).
According to Schmalense (2012, p.S2) “‘Green Growth’ is a wonderful slogan. After
all, everyone agrees that being green is a good thing, and in the current Great Recession
economic growth is even more desirable than usual. So ‘green growth’, which combines
these two good things, sounds like a truly great thing”.
In his article ‘Sustainable growth: an impossibility theorem’, Daly (1993, p.267)
indicates that “The term ‘sustainable growth’ when applied to the economy is a bad
oxymoron”. Daly (1993, p.268) indicates that “Even ‘green growth’ is not sustainable”.
He explains this by the fact that there is a limit to population of trees the earth can
support. Daly (1993) believes that there are limits to economic growth because the world
has a finite amount of resources and a fixed flow of energy. So it is an illusion to believe
that economy can grow forever even if this growth is green or sustainable: “To delude
ourselves into believing that growth is still possible and desirable if only we label it
‘sustainable’ or color it ‘green’ will just delay the inevitable transition and make it more
painful” [Daly, (1993), p.268].
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The expansion of the renewable energy sector

The rising wave of investment in renewable energy sector is the most visible aspect of the
transition to a green economy [UNEP et al., (2012), p.38].
The following definition of renewable energy is setting down by IEA (2008, p.7):
“Renewable energy is derived from natural processes that are replenished constantly. In
its various forms, it derives directly or indirectly from the sun, or from heat generated
deep within the earth. Included in the definition is energy generated from solar, wind,
biomass, geothermal, hydropower and ocean resources, and biofuels and hydrogen
derived from renewable resources”.
At the beginning, the expansion of the renewable energy sector needs support from
the government such as investment subsidies, low-interest loans and tax deductions. It is
necessary also to reduce perverse subsidies to fossil fuels and increase research and
development spending in the renewable energy sector. Pushing down the price of
renewable energy sources and removing the barriers to their adoption will accelerate the
process of industrial expansion. Then, the increase of growth rates in production will
reduce costs and then prices which makes renewable energy sources more competitive.
At the end, we will reach a point where subsidies for renewable energy are no longer
necessary.
Figure 2

Global new investment in renewable energy, 2004–2011, $BN

Source: UNEP et al. (2012)

During the last two years, there was a rebound in renewable energy investment due to the
green stimulus programmes. Figure 2 shows the continuous growth of renewable energy
investment since 2004, with expansion continuing in spite of the crisis of 2008 to 2009.
New global investment in the renewable energy sector hit a record in 2011 and reached
$257 billion.
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Forces driving development of the renewable energy market

Edenhofer and Stern (2009, p.6) suggest that if no action is taken to reduce reliance on
fossil fuels ‘the next economic crisis is pre-programmed’. The use of renewable energy
sources is essential in this current context characterised by: the continuous growth in
energy demand, the increase of oil price, the climate change, the high unemployment
rate, and the progressive decrease in renewable energy costs. Thus renewable energy is
the energy of the future.
The most important forces driving the rapid growth in renewable energy sector (see
Figure 3) are: increased attention given to climate change, strong potential of
employment creation, notable decrease in renewable energy costs, and continued growth
in energy demand.
Figure 3

Forces driving development of the renewable energy market (see online version
for colours)

5.1 The climate change
The decrease in activity due to the economic crisis has reduced global GHG emissions.
However, climate change does not result from the flow of emissions, but from the stock.
Thus, even a sharp decline in short term emissions decrease slightly damages expected
from climate change. For this reason, all countries must engage in a comprehensive
strategy for promoting renewable energy sources in order to reduce the stock of GHG.
According to UN/DESA (2009), energy is essential to economic development and
renewable energy is essential to a future without dangerous climate change. So, a rapid
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conversion from fossil fuels to sun, wind, and water-based energy technologies is no
more a choice but an obligation to attempt the climate stability.

5.2 Job creation
At the OECD green growth strategy and the UNEP green economy initiative, it is clearly
shown that it is possible to tackle climate change, grow the economy, and create green
jobs at the same time. This is called a ‘double dividend’.
The current crisis has generated a very high unemployment rate in the world. Thus,
creating new jobs is an emergency in the current context. Many reports indicate that
renewable energy sector is an opportunity to create new jobs. Actually, renewable energy
technology is more labour-intensive than fossil fuel technology which means that more
jobs are required for each megawatt (MW) of energy generated from renewable sources
than from fossil fuels. So, the diffusion of renewable energy sources in both developed
and developing countries can afford millions of ‘green jobs’. The renewable energy
sector is more labour intensive than conventional energy industries. As Van Jones (2009,
p.9) remarks: “Solar panels do not install themselves. Wind turbines don’t manufacture
themselves. Buildings do not weatherise and retrofit themselves. Urban trees, green roofs
and community gardens do not plant themselves. All these activities require human
labour. Recognising this simple fact helps to undermine the myth that ecological
restoration must always be at odds with economic performance”.
In recent years, about 2.3 million people found new work in this sector, while these
energies provide only 2% of global primary energy. In comparison, total employment in
the oil, gas and refining industries in oil just exceeded 2 million in 1999. The technology
which offers the highest employment generation is solar photovoltaics (PV) with 7 to 11
jobs per MW of average capacity (UNEP et al., 2008). The report ‘Green jobs: towards
decent work in a sustainable law-carbon world’ (UNEP et al., 2008) gives a detailed
analysis on the emergence of the concept of green economy and its impact on the creation
of green jobs. This report indicated that global employment in the wind energy sector
would grow from 300,000 in 2006 to 2.1 million in 2030. Giving the enormous expansion
in the PV sector, the number of jobs in this sector would rise from 170,000 in 2006 to
6.3 million in 2030.
Cai et al. (2011) found that, in 2010, for every 1% increase in the share of solar PV
generation, in China, there could be a 0.68% increase in total employment. In 2012,
Bloomberg New Energy Finance conducted a green jobs analysis on the wind and solar
sectors. This study predicted that overall employment in wind and solar would grow from
1.2 million in 2011 to two million in 2020, because of the continuous growth in demand
for these technologies. Figure 4 shows that in 2011, the onshore wind sector and its
sub-contractors employed 488,000 people, while the PV sector employed 675,000. The
offshore wind sector and solar thermal employed respectively 29,000 and 41,000 (UNEP
et al., 2012).
There are many ways of measuring jobs created in the renewable energy sector such
as jobs per annual MW installed and jobs per cumulative MW installed. So there are
many studies that try to measure job creation by renewable energy technologies
(Böhringer et al., 2013; Cai et al, 2011; Dalton and Lewis, 2011; Lehr et al., 2012; Yi,
2013). While measuring the number of jobs created is possible using job ratios,
determining the quality of jobs created is much more complicated. Sastresa et al. (2010)
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introduced a quality factor (QF) for each renewable energy technology, in Aragon
(Spain), in order to describe the quality of jobs created. The results of this study reveal
that wind energy generated higher quality jobs than solar thermal and PV. According to
UNEP et al. (2008, p.38), “Green jobs span a wide array of skills, educational
backgrounds, and occupational profiles”.
Figure 4

Full-time equivalent employment in wind and solar in 2011 and 2020 (see online
version for colours)

In his book, The Third Industrial Revolution: How Lateral Power is Transforming
Energy, the Economy, and the World, Rifkin (2011) links the two technologies of the
21st century which are internet and renewable energies. This link will change the way
power is distributed and will create new types of jobs. According to Rifkin (2011), the
workforce of the ‘Third Industrial Revolution’ will need to be skilled in new technical
fields such as digital power grid management, hybrid electric and hydrogen-powered
transport, etc.

5.3 The progressive decrease in renewable energy costs
In 2008, the PV industry production attained a world-wide production volume of
7.3 GWp of PV modules. In fact, PV industry is one of the fastest growing industries in
the world. Business analysts predict lower costs and then lower prices for consumers.
With these important increases in capacity have come equally important decreases in cost
(European Commission Joint Research Centre, Renewable Energy Unit, 2009).
So, renewable energy prices are falling rapidly, driven by increasing demand,
economies of scale, and technology improvement. For example, in Europe, every time the
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amount of wind generation capacity doubles, the price of electricity produced by wind
turbines falls by 9% to 17% (Krohn et al., 2009). With each increase in wind energy
generation, the industry learns how to make wind turbines more efficient, which drives
down the costs. This effect is called a ‘learning curve’: the more renewable energy
production capacity increases, the more we learn about renewable energy industry and
the less expensive it becomes.
One of the dominant characteristics of the renewable energy industry, in 2011, was
declining technology costs. In fact, PV module prices decreased dramatically by close to
50% and onshore wind turbine prices by between 5% and 10%. This decrease in costs has
made these two leading renewable energy technologies more competitive (UNEP et al.,
2012).
The IPCC (2012) review of renewable energy technologies also analysed the speed at
which costs have decreased for some specific renewable technologies. The results
showed that average global PV module prices dropped from about $22 per watt in 1980
to less than $1.5 per watt in 2010. This huge reduction in costs is due mainly to
economies of scale and learning effects.

5.4 Continued growth in energy demand
World primary energy demand is expected to continue growing at a high speed. The IEA
(2010) forecasted a growth rate in energy demand of 1.4% per year up to 2035. The
fastest growth is expected in non-OECD countries with a projected rate of 2.2% per year,
particularly in China and India.

6

The example of China

There is not one path to green the economy. In fact, the green transition strategy is
specific for each country and it depends on many characteristics mainly the natural and
human capital and also the level of development. Both developed and developing
countries have experienced an increase in renewable energies investment. This
investment increased, in 2011, in developed economies by 21% to $168 billion, and in
developing economies by 11% to $89 billion (UNEP et al., 2012).
The efforts made by the Chinese Government in order to green the economy are
ambitious and needs to be detailed. As China is the largest carbon-emitting nation, its
decision to achieve sustainability is very important not just for the Chinese people but for
the rest of the world. The Chinese Government’s 11th Five-Year Plan (2006–2010)
allocated an important part of investments to renewable energy sector and energy
efficiency. In fact, according to Nesbitt et al. (2011), during the 11thFive Year Plan, the
equivalent of between US$700 million and US$1.4 billion was invested in clean energy
with 50% spent on Research and Development for renewable energy. Efforts have
continued with the 12th Five Year Plan to boost the green transition and promote good
environmental practices. Investment in new energy-related sectors alone is to increase
substantially to about US$770 billion from 2011 to 2020, including an estimated
US$231 billion for wind power (Pan et al., 2011).
Increasing renewable energy use is the core of China’s plan to make the transition
from ‘brown’ economy to a ‘green’ one. In fact, the Chinese Government has committed
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itself to producing 16% of its primary energy from renewable sources by 2020 (UNEP,
2010). For total investment in renewable energy sector, China became the first in 2011,
with $52 billion. For capacity installed, close to 20 GW of wind capacity was added in
China in 2011(UNEP et al., 2012).

7

Conclusions

The economic recession coupled with the gravity of climate change has pushed the
international community to adopt a green recovery. In this case, the economic recovery
becomes an opportunity to guide the global economy toward green growth with low
carbon content. Several countries have shown a great willingness to invest in green
industries such as South Korea. Even China, which is one of the most polluting countries
in the world, devoted 40% of its economic recovery to green infrastructure such as
renewable energy. Indeed, the renewable energy sector is a key component of the
economic recovery given its many advantages at the social, economic and environmental
levels. But to integrate the renewable energy sector into the green recovery we need a
global and coherent strategy which takes into account the characteristics of developed
and developing countries.
The GGND presents a coherent programme in order to remove major barriers to
renewable energy expansion and accelerate the process of technology diffusion. The
renewable energy sector can be an engine of true green growth by improving per-capita
incomes and employment in all countries around the world.
There are no purely virtuous aspects of the green recovery. In fact, greening the
economy is very expensive and it faces some barriers. According to the UNEP (2011)
report, the annual investment needed to green the global economy was estimated to be in
the range US$1.05 to US$2.59 trillion. The green transition needs also policy support for
many years, in order to put the economy on a green path. The sovereign debt crisis in
Europe in late 2011 and the austerity pressures in many countries pose a threat to
continued investment in the green sectors. There is also another reason which makes
some politicians less motivated about greening the economy. In fact, for example,
renewable power projects can create many jobs, but those in manufacturing, may be in
another country. So the benefits of the green transition are not spread evenly.
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