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THE REN21 RENEWABLES GLOBAL STATUS

REPORT, RENEWABLES INTERACTIVE MAP,
AND RENEWABLES GLOBAL FUTURES REPORT

REN21 convenes international multi-stakeholder leadership to enable a rapid global transition to
renewable energy. It promotes appropriate policies that increase the wise use of renewable energy in
developing and developed economies. Open to a wide variety of dedicated stakeholders, REN21 connects
governments, international institutions, nongovernmental organisations, industry associations, and other
partnerships and initiatives. REN21 leverages their successes and strengthens their influence for the
rapid expansion of renewable energy worldwide.

REN21's RENEWABLES GLOBAL STATUS REPORT (GSR) was first released in 2005; it grew out of an
effort to comprehensively capture, for the first time, the full status of renewable energy worldwide.
The report also aimed to align perceptions with the reality that renewables were playing a growing
role in mainstream energy markets and in economic development.

Over the years, the GSR has expanded in scope and depth, in parallel with tremendous advances in
renewable energy markets and industries. The report has become a major production that involves
the amalgamation of thousands of data points, hundreds of reports and other documents, and per-
sonal communications with experts from around the world. The report is a true collaborative effort
of around 400 experts, several authors, REN21 Secretariat staff, Steering Committee members,
regional research partners, and numerous individual contributors and reviewers. With the support
of such a wide community, the GSR has become the most frequently referenced report on renewable
energy business and policy, serving a wide range of audiences.

The REN21 RENEWABLES INTERACTIVE MAP is a research tool for tracking the development of renew-
able energy worldwide. The Map offers a streamlined method for gathering and sharing information
on economic development and policy frameworks in the field of renewable energy. The Renewables
Interactive Map furthers the perspectives provided in the GSR by facilitating in-depth, country-
specific analysis, providing access to market and policy information that is constantly updated, as
well as to detailed exportable databases. It also offers GSR researchers and readers the possibility
to contribute on an ongoing basis while connecting with the broader renewable energy community.
The Renewables Interactive Map can be found at www.map.ren21.net.

REN21 is currently in the process of developing the new REN21 RENEWABLES GLOBAL FUTURES
REPORT (GFR), due to be released in January 2013. This futures report is intended to complement
the Renewables Global Status Report by reporting on the “status” of the collective thinking about the
future of renewable energy. It is based on interviews with over 150 experts around the world, and

on several consultation workshops, and explores the range of credible possibilities for renewable
energy in the long term. This futures report should enable REN21 to continue to expand its global
dialogue on renewable energy among a growing number of stakeholders.

For complete overview of REN21's activities visit:  WWW. ren21.net
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Renewable energy markets and policy frameworks have
evolved rapidly in recent years. This report provides a
comprehensive and timely overview of renewable energy
market, industry, investment, and policy developments
worldwide. It relies on the most recent data available,
provided by a network of more than 400 contributors
and researchers from around the world, all of which is
brought together by a multi-disciplinary authoring team.
The report covers recent developments, current status,
and key trends; by design, it does not provide analysis or
forecast the future.

As such, this report and subsequent editions will serve
as a benchmark for measuring global progress in the
deployment of renewable energy, which is of particular
interest in this International Year of Sustainable Energy
for All. UN Secretary-General Ban Ki-moon has marked
the occasion with a new global initiative, Sustainable
Energy for All, which seeks to mobilise global action

on three interlinked objectives to be achieved by 2030:
universal access to modern energy services, improved
rates of energy efficiency, and expanded use of renewable
energy sources.

RENEWABLE ENERGY GROWTH IN ALL
END-USE SECTORS

Renewable energy sources have grown to supply an
estimated 16.7% of global final energy consumption in
2010. Of this total, modern renewable energy accounted
for an estimated 8.2%, a share that has increased in
recent years, while the share from traditional biomass
has declined slightly to an estimated 8.5%. During
2011, modern renewables continued to grow strongly
in all end-use sectors: power, heating and cooling, and
transport.

In the power sector, renewables accounted for almost
half of the estimated 208 gigawatts (GW) of electric
capacity added globally during 2011. Wind and solar
photovoltaics (PV) accounted for almost 40% and 30% of
new renewable capacity, respectively, followed by hydro-
power (nearly 25%). By the end of 2011, total renewable
power capacity worldwide exceeded 1,360 GW, up 8%
over 2010; renewables comprised more than 25% of
total global power-generating capacity (estimated at
5,360 GW in 2011) and supplied an estimated 20.3% of
global electricity. Non-hydropower renewables exceeded
390 GW, a 24% capacity increase over 2010.

The heating and cooling sector offers an immense yet
mostly untapped potential for renewable energy deploy-
ment. Heat from biomass, solar, and geothermal sources
already represents a significant portion of the energy
derived from renewables, and the sector is slowly evolv-
ing as countries (particularly in the European Union)
are starting to enact supporting policies and to track the

share of heat derived from renewable sources. Trends in
the heating (and cooling) sector include an increase in
system size, expanding use of combined heat and power
(CHP), the feeding of renewable heating and cooling
into district networks, and the use of renewable heat for
industrial purposes.

Renewable energy is used in the transport sector in

the form of gaseous and liquid biofuels; liquid biofuels
provided about 3% of global road transport fuels in
2011, more than any other renewable energy source in
the transport sector. Electricity powers trains, subways,
and a small but growing number of passenger cars and
motorised cycles, and there are limited but increasing
initiatives to link electric transport with renewable
energy.

Solar PV grew the fastest of all renewable technolo-

gies during the period from end-2006 through 2011,
with operating capacity increasing by an average of

58% annually, followed by concentrating solar thermal
power (CSP), which increased almost 37% annually over
this period from a small base, and wind power (26%).
Demand is also growing rapidly for solar thermal heat
systems, geothermal ground-source heat pumps, and
some solid biomass fuels, such as wood pellets. The
development of liquid biofuels has been mixed in recent
years, with biodiesel production expanding in 2011 and
ethanol production stable or down slightly compared
with 2010. Hydropower and geothermal power are
growing globally at rates averaging 2-3% per year. In
several countries, however, the growth in these and other
renewable technologies far exceeds the global average.

Renewables represent a rapidly growing share of energy
supply in a number of countries and regions:

In the European Union, renewables accounted for
more than 71% of total electric capacity additions

in 2011, bringing renewable energy’s share of total
electric capacity to 31.1%. Solar PV alone represented
almost 47% of new capacity that came into opera-
tion. The renewable share of consumption is rising

in parallel (although not as rapidly since much of the
capacity is variable solar and wind). In 2010 (latest
available data), the renewable share of total electricity
consumption was 19.8% (up from 18.2% in 2009), and
renewables represented 12.4% of gross final energy
consumption (compared to 11.5% in 2009).

Germany continues to lead in Europe and to be in the
forefront globally, remaining among the top users of
many renewable technologies for power, heating, and
transport. In 2011, renewables provided 12.2% of
Germany’s final energy consumption, 20% of electric-
ity consumption (up from 11.6% in 2006), 10.4% of
heating demand (up from 6.2%), and 5.6% of transport
fuel (excluding air traffic).

In the United States, renewable energy made up an
estimated 39% of national electric capacity additions in
2011. The share of U.S. net electricity generation from
non-hydropower renewables has increased from 3.7%
in 2009 to 4.7% in 2011. Nine states generated more
than 10% of their electricity with non-hydro renew-
ables in 2011, up from two states a decade ago. All
renewables accounted for about 11.8% of U.S. primary
energy production in 2011, up from 10.9% in 2010.

China ended 2011 with more renewable power capac-
ity than any other nation, with an estimated 282 GW;
one-quarter of this total (70 GW) was non-hydro. Of the
90 GW of electric capacity newly installed during the
year, renewables accounted for more than one-third,
and non-hydro renewables were more than one-fifth.

Several countries and states met higher shares of their
electricity demand with wind power in 2011 than in
2010, including Denmark, where wind provided nearly
26% of electricity demand, Spain (15.9%), and Portugal
(15.6%); four German states met more than 46% of
their electricity needs with wind; the state of South
Australia generated 20% of its demand from wind; and
the U.S. states of South Dakota and lowa produced 22%
and 19% of their power from wind, respectively.

The top seven countries for non-hydro renewable electric
capacity—China, the United States, Germany, Spain,

Italy, India, and Japan—accounted for about 70% of total
capacity worldwide. The ranking was quite different on

a per-person basis, with Germany in the lead followed

by Spain, Italy, the United States, Japan, China, and India.
By region, the EU was home to nearly 44% of global
non-hydro renewable capacity at the end of 2011, and
the BRICS' nations accounted for almost 26%; their share
has been increasing in recent years, but virtually all of
this capacity is in China, India, and Brazil.

Even so, renewable technologies are expanding into new
markets. In 2011, around 50 countries installed wind
power capacity, and solar PV capacity is moving rapidly
into new regions and countries. Interest in geothermal
power has taken hold in East Africa’s Rift Valley and else-
where, and solar hot water collectors are used by more
than 200 million households, as well as in many public
and commercial buildings the world over. Interest in
geothermal heating and cooling is on the rise in countries
around the world, and the use of modern biomass for
energy purposes is expanding in all regions of the globe.

Across most technologies, renewable energy industries
saw continued growth in equipment manufacturing,
sales, and installation during 2011. Solar PV and onshore
wind power experienced dramatic price reductions
resulting from declining costs due to economies of scale
and technology advances, but also due to reductions or
uncertainties in policy support. At the same time, some
renewable energy industries—particularly solar PV

i Brazil, Russia, India, China, and South Africa.

manufacturing—have been challenged by falling prices,
declining policy support, the international financial
crisis, and tensions in international trade. Continuing
economic challenges (especially in traditional renewable
energy markets) and changing policy environments in
many countries contributed to some industry uncertain-
ties or negative outlooks, and over the course of the year
there was a steady decline in new projects proposed for
development.

A DYNAMIC POLICY LANDSCAPE

At least 118 countries, more than half of which are
developing countries, had renewable energy targets

in place by early 2012, up from 109 as of early 2010.
Renewable energy targets and support policies contin-
ued to be a driving force behind increasing markets for
renewable energy, despite some setbacks resulting from
a lack of long-term policy certainty and stability in many
countries.

The number of official renewable energy targets and
policies in place to support investments in renewable
energy continued to increase in 2011 and early 2012,
but at a slower adoption rate relative to previous years.
Several countries undertook significant policy overhauls
that have resulted in reduced support; some changes
were intended to improve existing instruments and
achieve more targeted results as renewable energy
technologies mature, while others were part of the trend
towards austerity measures.

Renewable power generation policies remain the most
common type of support policy; at least 109 countries
had some type of renewable power policy by early 2012,
up from the 96 countries reported in the GSR 2011.
Feed-in-tariffs (FITs) and renewable portfolio standards
(RPS) are the most commonly used policies in this sector.
FIT policies were in place in at least 65 countries and 27
states by early 2012. While a number of new FITs were
enacted, most related policy activities involved revi-
sions to existing laws, at times under controversy and
involving legal disputes. Quotas or Renewable Portfolio
Standards (RPS) were in use in 18 countries and at least
53 other jurisdictions, with two new countries having
enacted such policies in 2011 and early 2012.

Policies to promote renewable heating and cooling con-
tinue to be enacted less aggressively than those in other
sectors, but their use has expanded in recent years. By
early 2012, at least 19 countries had specific renewable
heating/cooling targets in place and at least 17 countries
and states had obligations/mandates to promote renew-
able heat. Numerous local governments also support
renewable heating systems through building codes and
other measures. The focus of this sector is still primarily
in Europe, but interest is expanding to other regions.
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POLICY MAPS
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NEW COUNTRIES

DEFINED RENEWABLE ENERGY

TARGETS IN 2011

THE NUMBER OF COUNTRIES WITH RENEWABLE TARGETS
MORE THAN DOUBLED BETWEEN 2005 AND 2012.

A LARGE NUMBER OF CITY AND LOCAL GOVERNMENTS
ARE ALSO PROMOTING RENEWABLE ENERGY.

Regulatory policies supporting biofuels existed in at least
46 countries at the national level and in 26 states and
provinces by early 2012, with three countries enacting
new mandates during 2011 and at least six increasing
existing mandates. Transport fuel-tax exemptions and
biofuel production subsidies also existed in at least 19
countries. At the same time, Brazil’s mandated ethanol
blend level was reduced, partly in response to low sugar-
cane yields, while long-term ethanol support policies in
the United States were allowed to expire at year's end.

Thousands of cities and local governments around the
world also have active policies, plans, or targets for
renewable energy and climate change mitigation. Almost
two-thirds of the world’s largest cities had adopted
climate change action plans by the end of 2011, with
more than half of them planning to increase their uptake
of renewable energy. Many of the institutions encourag-
ing co-operation among cities in local renewable energy
deployment saw increased membership and activities

in 2011, including the EU Covenant of Mayors (with

over 3,000 member cities). Most activity has occurred in
North American and European cities, although 100 dem-
onstration cities exist in China, and cities in Argentina,
Australia, Brazil, India, Mexico, South Africa, South Korea,
and elsewhere undertook initiatives to support renew-
able energy deployment in 2011.

Policymakers are increasingly aware of renewable
energy’s wide range of benefits—including energy
security, reduced import dependency, reduction of green-
house gas (GHG) emissions, prevention of biodiversity
loss, improved health, job creation, rural development,
and energy access—leading to closer integration in some
countries of renewable energy with policies in other
economic sectors. Globally there are more than 5 million
jobs in renewable energy industries, and the potential for
job creation continues to be a main driver for renewable
energy policies. During 2011, policy development and
implementation were also stimulated in some countries
by the Fukushima nuclear catastrophe in Japan and by
the UN Secretary-General’s announced goal to double the
share of renewables in the energy mix by 2030.

There has been little systematic linking of energy effi-
ciency and renewable energy in the policy arena to date,
but countries are beginning to wake up to the importance
of tapping their potential synergies. Efficiency and
renewables can be considered the “twin pillars” of a sus-
tainable energy future. Improving the efficiency of energy
services is advantageous irrespective of the primary
energy source, but there is a special synergy between
energy efficiency and renewable energy sources. The
more efficiently energy services are delivered, the faster
renewable energy can become an effective and significant
contributor of primary energy; and the more energy
obtained from renewable sources, the less primary
energy required to provide the same energy services.

In the EU, the United States, and elsewhere, countries are
beginning to link the two through targets and policies; at

the global level, the UN Secretary-General’s initiative on
Sustainable Energy for All highlights the interlinkages among
energy access, energy efficiency improvements, and renew-
able energy deployment. Policies have also begun to address
the efficiency of renewable energy systems themselves.

2

INVESTMENT TRENDS

Global new investment in renewables rose 17% to a
record USD 257 billion in 2011. This was more than

six times the figure for 2004 and almost twice the total
investment in 2007, the last year before the acute phase
of the recent global financial crisis. This increase took
place at a time when the cost of renewable power equip-
ment was falling rapidly and when there was uncertainty
over economic growth and policy priorities in developed
countries. Including large hydropower, net investment
in renewable power capacity was some USD 40 billion
higher than net investment in fossil fuel capacity.

One of the highlights of 2011 was the strong perfor-
mance of solar power, which blew past wind power,

the biggest single sector for investment in recent years
(although total wind power capacity added in 2011

was higher than for solar). Another highlight was the
performance of the United States, where investment
increased by 57% relative to 2010, mainly as the result of
developers rushing to take advantage of federal support
policies that were coming to an end.

The top five countries for total investment were China,
which led the world for the third year running, followed
closely by the United States, and by Germany, Italy, and
India. India displayed the fastest expansion in investment
of any large renewables market in the world, with 62%
growth. Developing countries saw their relative share

of total global investment slip back after several years

of consistent increases; developing countries accounted
for USD 89 billion of new investment in 2011, compared
with USD 168 billion in developed countries.
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SELECTED INDICATORS

2009 -> 2010 -  20M

Investment in new renewable capacity (annual)?
Renewable power capacity (total, not including hydro)
Renewable power capacity (total, including hydro)?
Hydropower capacity (total)?

Solar PV capacity (total)

Concentrating solar thermal power (total)

Wind power capacity (total)

Solar hot water/heat capacity (total)®

Ethanol production (annual)

Biodiesel production (annual)

Countries with policy targets
States/provinces/countries with feed-in policies*
States/provinces/countries with RPS/quota policies*

States/provinces/countries with biofuels mandates®

billion USD 161 220 257
GW 250 Bl 390

GW 1,170 1,260 1,360

GW 915 945 970

GW 23 40 70

GW 0.7 1.3 1.8

GW 159 198 238

GW,, 153 182 232

billion litres 73.1 86.5 86.1
billion litres 17.8 18.5 21.4
# 89 109 118

# 82 86 92

# 66 69 71

# 57 71 72

Note: Numbers are rounded. Renewable power capacity (including and not including hydropower) is rounded to nearest 10 GW; renewable

capacity not including hydropower, and hydropower capacity data are rounded to nearest 5 GW; other capacity numbers are rounded to nearest

1 GW except for very small numbers and biofuels, which are rounded to one decimal point.

1 Investment data are from Bloomberg New Energy Finance and include all biomass, geothermal, and wind power projects of more than 1 MW,
all hydropower projects between 1 MW and 50 MW, all solar projects, with those less than 1 MW estimated separately and referred to as small-

scale projects, or small distributed capacity, all ocean energy projects, and all biofuel projects with a capacity of 1 million litres or more per year.

2 Hydropower data and, therefore, also renewable power capacity including hydro, are lower relative to past editions of the GSR due to the fact

that pure pumped storage capacity is not included as part of the hydropower data. For more information, see Note on Reporting and Accounting

on page 167.

3 Solar heat data include glazed capacity but not capacity of unglazed systems for swimming pool heating.

4 Feed-in and RPS/quota policy totals for 2011 also include early 2012.

5 Biofuel policies for 2010 and 2011 include policies listed under both the biofuels obligation/mandate column in Table 3, Renewable Energy
Support Policies, and those listed in Reference Table R14, National and State/Provincial Biofuel Blend Mandates, whereas data for 2009 and

earlier have included only the latter.

RURAL RENEWABLE ENERGY: SPECIAL FOCUS

Significant technological innovation and cost reductions
of renewable energy technologies, along with improved
business and financing models, are increasingly creating
clean and affordable renewable energy solutions for
individuals and communities in developing countries.
For a majority of very remote and dispersed users,
decentralised off-grid renewable electricity is less
expensive than extending the power grid. At the same
time, developing countries have begun deploying more
and more grid-connected renewable capacity, which is
in turn expanding markets and further reducing prices,
potentially improving the outlook for rural renewable
energy developments.

Rural renewable energy markets in developing countries
differ significantly across regions: for example, Africa
has by far the lowest rates of access to modern energy
services, while Asia presents significant gaps among
countries, and Latin America’s rate of electrification is
quite high. In addition, active players in this sector are
numerous, and participants differ from one region to
the next. The rural renewable energy market is highly
dynamic and constantly evolving; it is also challenged by
the lack of structured frameworks and of consolidated
data sets.

In addition to a focus on technologies and systems, most
developing countries have started to identify and imple-
ment programmes and policies to improve the ongoing

operational structures governing rural energy markets.
Most countries are developing targets for electrification
that include renewable off-grid options and/or renew-
ably powered mini-grids; there is also some use of grid-
connected renewable electricity. In the rural cooking and
heating market, advanced cookstoves fueled by renew-
able sources are gaining ground as reliable and sustain-
able alternatives to traditional biomass cookstoves. Such
developments are increasing the attractiveness of rural
energy markets and developing economies for potential
investors.

After many years of relatively slow political, technical,
financial, industrial, and related developments, the
impressive deployment of all renewable energy tech-
nologies and notable cost reductions point to a brighter
future. However, further efforts will be necessary to
reach the outlined objectives: the International Energy
Agency estimates that annual investment in the rural
energy sector needs to increase more than fivefold to

provide universal access to modern energy by 2030.

2011 MARKET AND INDUSTRY HIGHLIGHTS
AND ONGOING TRENDS

WIND POWER. Wind power capacity increased by

20% in 2011 to approximately 238 GW by year-end,
seeing the greatest capacity additions of any renewable
technology. As in 2010, more new capacity was added

in developing countries and emerging markets than in
OECD countries. China accounted for almost 44% of the
global market (adding slightly less capacity than it did in
2010), followed by the United States and India; Germany
remained the largest market in Europe. Although its
market share remained relatively small, the offshore
wind sector continued to expand, with the use of larger
turbines and movement into deeper water, farther from
shore. The trend towards increasing the size of individual
wind projects and larger wind turbines continued; at the
same time, the use of small-scale turbines is increasing,
and interest in community wind power projects is on the
rise in several countries.

SOLAR PHOTOVOLTAICS (PV). Solar PV saw another
year of extraordinary market growth. Almost 30 GW of
operating capacity was added, increasing total global
capacity by 74% to almost 70 GW. The trend towards
very large-scale ground-mounted systems continued,
while rooftop and small-scale systems continued to
play an important role. For the first time ever, solar PV
accounted for more capacity additions in the EU than
any other technology. While the EU again dominated
the global market, led by Italy and Germany, markets
expanded in other regions, and China has rapidly
emerged as the dominant player in Asia. Although
2011 was a good year for consumers and installers,

manufacturers struggled to make profits or even survive
amidst excess inventory and falling prices, declining
government support, slower market growth for much of
the year, and significant industry consolidation. Module
manufacturing continued its marked shift to Asia, mainly
at the expense of European firms.

BIOMASS FOR HEAT, POWER, AND TRANSPORT. The
growing use of biomass for heat, electricity, and trans-
port fuels has resulted in increasing international trade
in biomass fuels in recent years; wood pellets, biodiesel,
and ethanol are the main fuels traded internationally.
Biomass, in the form of both solid and gaseous fuels,
continues to provide the majority of heating produced
with renewable energy sources. Markets are expanding
rapidly, particularly in Europe where biomass is used
increasingly in district heat systems. Another growing
trend, also taking place largely in Europe, is the use

of biomethane (purified biogas) that can be injected
directly into the natural gas network and used to produce
heat and power and to fuel vehicles. Biogas produced
from domestic-scale digesters is used increasingly for
cooking, and to a smaller extent for heating and lighting,
in China, India, and elsewhere.

Biomass power capacity increased from about 66

GW in 2010 to almost 72 GW at the end of 2011. The
United States leads the world in biomass-based power
generation, with other significant producers in the EU in
addition to Brazil, China, India, and Japan. Most sugar-
producing countries in Africa generate power and heat
with bagasse-based combined heat and power (CHP)
plants. Improvements in the logistics of biomass collec-
tion, transport, and storage over the past decade, and
growing international trade (particularly in pellets), have
helped to remove constraints on plant size, and the size
of facilities in some countries is increasing as a result.

Ethanol and biodiesel are the primary renewable fuels

in the transport sector. During 2011, ethanol production
remained stable or declined slightly for the first time in
more than a decade, but biodiesel production continued
to rise globally. Several airlines began to operate com-
mercial flights using various biofuels blends, and interest
in advanced biofuels continued to increase, although pro-
duction levels remain relatively low. Limited but growing
quantities of gaseous biofuels (mainly biomethane) are
fuelling trains, buses, and other vehicles, particularly in
Europe.

SOLAR THERMAL HEATING AND COOLING. Solar
heating capacity increased by an estimated 27% in 2011
to reach approximately 232 GWy,, excluding unglazed
swimming pool heating. China again led the world for
solar thermal installations, with Europe a distant second.
Most solar thermal is used for water heating, but solar
space heating and cooling are gaining ground, particu-
larly in Europe. The year 2011 was difficult for parts of
the solar thermal industry due to the economic situation
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TOP FIVE COUNTRIES

ANNUAL ADDITIONS/PRODUCTION IN 2011

New Hydropower  Solar PV Wind power Solar hot Biodiesel Ethanol
capacity capacity capacity capacity water/heat production production
investment capacity?
1 China China Italy China China United States  United States
2 United States  Vietnam Germany United States ~ Turkey Germany Brazil
3 Germany Brazil China India Germany Argentina China
4 Tty India United States ~ Germany India Brazil Canada
h India Canada France U.K./ Canada [taly France France
TOTAL CAPACITY AS OF END-2011
Renewable Renewable Renewable Biomass Geothermal Hydropower
power power power power power capacity
capacity capacity capacity capacity capacity
per capita
(incl. hydro) (not incl. (not incl.
hydro) hydro)?
1 China China Germany United States ~ United States ~ China
2 United States ~ United States ~ Spain Brazil Philippines Brazil
3 Brazil Germany Italy Germany Indonesia United States
4 Canada Spain United States ~ China Mexico Canada
) Germany Italy Japan Sweden Italy Russia
Solar PV Solar PV Wind power Solar hot Solar hot Geothermal Geothermal
capacity capacity capacity water/heat water/heat heatinstalled  direct heat
per capita capacity? capacity capacity use®
per capita!
1 Germany Germany China China Cyprus United States ~ China
2 Italy Italy United States ~ Turkey [srael China United States
3 Japan Czech Rep. Germany Germany Austria Sweden Sweden
4 Spain Belgium Spain Japan Barbados Germany Turkey
h  United States  Spain India Brazil Greece Japan Japan

Note: Most rankings are based on absolute amounts of investment, power generation capacity, or biofuels production; per capita rankings
would be quite different for many categories (as seen with per capita rankings for renewable power, solar PV, and solar hot water/heat
capacity). Country rankings for hydropower would be different if power generation (TWh) were considered rather than power capacity (GW)
because some countries rely on hydropower for baseload supply whereas others use it more to follow the electric load and match peaks.

1 Solar hot water/heat rankings are for 2010. Based on capacity of glazed systems (excluding unglazed systems for swimming pool heating).

2 Per capita renewable power capacity ranking considers only those countries that rank among the top seven for total installed capacity, not
including hydro.

3 In some countries, ground-source heat pumps make up a significant share of geothermal direct-use capacity; the share of heat use is lower

than the share of capacity for heat pumps because they have a relatively low capacity factor. Rankings are based on 2010 data.

in northern Mediterranean countries and the general
negative outlook across much of Europe. China remained
dominant in the global solar heating industry, a position
that it has held for several years, and export of Chinese
products has increased considerably in recent years.

CONCENTRATING SOLAR THERMAL POWER (CSP).
More than 450 megawatts (MW) of CSP was installed

in 2011, bringing global capacity to almost 1,760

MW. Spain accounted for the vast majority of capacity
additions, while several developing countries launched
their first CSP plants and industry activity expanded

its attention from Spain and the United States to new
regions. Parabolic trough plants continued to dominate
the market, but new central receiver and Fresnel plants
were commissioned during 2011 and others were under
construction. Although CSP faced challenges associated
with rapidly falling PV prices and the Arab Spring, which
slowed development in the Middle East and North Africa
region, significant capacity was under construction by
year’s end.

GEOTHERMAL HEAT AND POWER. Geothermal energy
provided an estimated 205 TWh (736 P]) in 2011, one-
third in the form of electricity (with an estimated 11.2
GW of capacity) and the remaining two-thirds in the form
of heat. At least 78 countries used direct geothermal
energy in 2011. Most of the growth in direct use was
associated with ground-source heat pumps (GHP), which
can provide heating and cooling and have experienced
growth rates averaging 20% annually. Geothermal elec-
tricity saw only modest expansion in 2011, but the rate
of deployment is expected to accelerate with projects
under development in traditional markets and the move-
ment into new markets in East Africa and elsewhere.

While expansion in the geothermal power industry is
hampered by high risk inherent in the development of
new resources and lack of awareness, geothermal power
is advancing due to the development of new technolo-
gies, such as binary-cycle plants and hydraulic enhance-
ment (EGS), which are expanding the range of producible
resources and improving the economy of existing plants.

HYDROPOWER. An estimated 25 GW of new capacity
came on line in 2011, increasing global installed capacity
by nearly 2.7% to approximately 970 GW. Hydropower
continues to generate more electricity than any other
renewable resource, with an estimated 3,400 TWh
produced during 2011. Asia was the most active region

for new projects, while more mature markets focused
on retrofits of existing facilities for improved output and
efficiency. Hydropower is increasingly providing balanc-
ing services, including through expansion of pumped
storage capacity, in part to accommodate the increased
use of variable solar and wind resources. Companies
reported increased sales in 2011, and large manufactur-
ers have been investing in new plants and acquiring
smaller firms to address billions of dollars in backlogs.

OCEAN ENERGY. After years that saw development of
only small pilot projects, global ocean power capacity
almost doubled in 2011. The launch of a 254 MW tidal
power plant in South Korea and a 0.3 MW wave energy
plant in Spain brought total global capacity to 527 MW. A
number of additional projects—small pilot-scale and util-
ity-scale—were under development in 2011, designed
to test and demonstrate various technologies for full
commercial applications in the near future. Continued
investment and strategic partnerships are coalescing
around several key wave and tidal technologies that look
poised for deployment on a large scale in coming years.

For more 2011 data and country rankings, see the
Selected Indicators and Top Five Countries tables on
pages 8 and 10.



FIGURES

Renewable Energy
Policy Network
for the 21st Century

O] |

2012 | FIGURES

RENEWABLE ENERGY SHARE OF GLOBAL FINAL ENERGY CONSUMPTION, 2010
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GLOBAL NEW INVESTMENTS IN RENEWABLE
ENERGY, 2004-2011
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Note: Based on renewable generating capacity in operation at
year-end 2011. See GSR2012.

The UN Secretary-General’s initiative Sustainable Energy for All aims at mobilis-
’ ing global action to achieve universal access to modern energy services, improved
2012 INTERNATIONAL YEAR OF . .
SUSTAINABLE ENERGY  rates of energy efficiency, and expanded use of renewable energy sources by
FOR ALL 2030. To support this initiative, REN21’s Renewables 2012 Global Status Report
includes a special focus on rural renewable energy, based on input from local
experts working around the world.
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TABLE 1. ESTIMATED JOBS IN RENEWABLE ENERGY WORLDWIDE, BY INDUSTRY

2
= o = g <
2 o oo} IS g g [5)
=) = 5 < << = = I <
T S = & = = 3 & S
TECHNOLOGIES Thousand jobs
Biomass! 750 266 58 152 273 51 14 28
Biofuels 1,500 889° 47-160 151 23 2 194°
Biogas 230 90 85 53 51 1.4
Geothermal! 90 10 53 14 0.6
Hydropower (Small?) 40 12 8 16 7 1.6 18
Solar PV 820* 300° 112 82 268 111 28 601°
CSP 40 9 2 24
Solar Heating/ Cooling 900 800 41 9 50 12 10 18
Wind Power 670" 150 42 14 75 253 101 55 331
Total® 5,000 1,606 350 889 392-505 1,117 372 137 291

Note: Data are for 2011 or earlier and were compiled in cooperation with IRENA and the International Labour Organization’s green jobs programme.

1 Power and heat applications. 2 Employment information for large-scale hydropower is incomplete, and therefore focuses on small hydro. Although

10 MW is often used as a threshold, definitions are inconsistent across countries. For example, India considers small-scale hydro to be <25 MW, and the
United States <30 MW. 3 Rounded; derived from the totals of each renewable energy source (given data gaps, the national /regional totals do not add up to
the same grand total). 4 Bloomberg New Energy Finance estimates 675,000 solar PV jobs and 517,000 wind jobs worldwide, reflecting a different calcula-
tion methodology. 5 Some estimates are substantially higher, but overcapacity problems may generate considerable fluctuations in the actual number of
people working in the industry. 6 Includes 200,000 indirect jobs in manufacturing the equipment needed to harvest and refine sugar cane into biofuels.

7 EU data include Germany and Spain, but are derived from different sources. 8 Australia. 9 APEC member economies (Australia, Brunei, Canada, Chile,
China, Hong Kong, Indonesia, Japan, Malaysia, Mexico, New Zealand, Papua New Guinea, Peru, the Philippines, Russia, Singapore, South Korea, Taiwan,
Thailand, and Vietnam), excluding USA. 10 Bangladesh. 11 Various.

Source: See Endnotes GSR for this section.
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ETHANOL AND BIODIESEL PRODUCTION, 20002011
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HYDROPOWER 2012 SOLAR POWER

HYDROPOWER TOTAL WORLD CAPACITY, TOP FIVE COUNTRIES, 2011 SOLAR PV TOTAL WORLD CAPACITY, 1995-2011
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SOLAR THERMAL
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SOLAR HEATING ADDED CAPACITY, TOP 12 COUNTRIES, 2010
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WIND POWER TOTAL WORLD CAPACITY, 1996—2011
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