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FOREWORD

FOREWORD FROM INGER ANDERSEN,
NILS STIEGLITZ AND JON MOORE

Clean energy is a cornerstone of the better future we are building for humanity. Neither the Paris Agreement nor
the 2030 Agenda for Sustainable Development will be able to fulfill their full potential unless renewable energy
replaces fossil fuel generation. Renewable energy avoids the greenhouse gas emissions that warm our planet.
It improves air quality and therefore human health. It brings new opportunities to energy-poor communities.

Investing in renewable energy is also an economic opportunity. It is a decision that investors around the world
have been increasingly making for a decade. Global Trends in Renewable Energy Investment 2019 - released
ahead of the Global Climate Action Summit — shows that in 2018, investors again put hundreds of billions of
dollars behind renewable energy and the energy transition we need.

The latest issue of this report — which has tracked trends and opportunities in the sector since 2004 —shows that
global investment in renewable energy capacity hit $272.9 billion in 2018, far outstripping investments in new
fossil fuel generation. 2018 was the fifth successive year renewables capacity investment exceeded $250 billion.
Yes, the 2018 global investment figures were 12% down on the previous year, but this is not a step backwards.
Renewable energy, particularly solar photovoltaics, is getting cheaper.

Looking across 2010-2019, the trend of heavy investment becomes even clearer. The report estimates that a
total of $2.6 trillion will have been invested in renewable capacity (excluding large hydro) over that period. This
corresponds to an estimated 1.2 terawatts of new renewable energy capacity over this decade, more than the
entire electricity generating fleet of the U.S. today, and roughly quadrupling the figure of global renewables
capacity commissioned at the end of 2009.

Several unexpected findings emerge from the decade perspective taken in the Focus Chapter of this report.
One is the meteoric rise of solar PV to become not just the biggest renewable power technology in terms of
investment — onshore wind was the number one back in 2009 - but also the most added generation source of
any kind during the period. Another has been the precipitous price fall in both solar PV and wind, and a third
has been the steady improvements in efficiency of those technologies.

While this demonstrates huge and lasting progress, the pace must increase. Renewables are now firmly
embedded in the power generation sector, but only represent 26.3% of total electricity produced — 12.9% if
we exclude large hydro. Fossil fuel subsidies, which run into the hundreds of billions of dollars each year, are
slowing progress. Investors are still financing coal power plants with tens of billions of dollars each year. Equally,
1.1 billion people lack access to electricity. Providing that access to these people, through technologies such as
off-grid solar, will give the Sustainable Development Goals a massive shot in the arm.

This year and next are crucial for climate action. The Global Climate Action Summit on September 23 provides
an opportunity for everyone to come forward with new commitments. The final touches will be put on the Paris
Agreement later this year. Everybody needs to raise their ambition levels, including investors.

With smart policies that truly value the economic and societal benefits of renewable power, we can accelerate
the transition to a renewable energy economy and give people the clean energy future they deserve.

INGER ANDERSEN NILS STIEGLITZ JON MOORE

Executive Director President Chief Executive

Frankfurt School BloombergNEF
of Finance and

Management

UN Environment
Programme




"Investing in renewable energy is investing in a sustainable and profitable
future, as the last decade of incredible growth in renewables has shown.

“But we cannot afford to be complacent. Global power sector emissions have
risen about 10% over this period. It is clear that we need to rapidly step up
the pace of the global switch to renewables if we are to meet international
climate and development goals.”

Inger Andersen, Executive Director of the UN Environment Programme

“The technologies to use wind, sun or geothermal energy are available, they
are competitive and clean. Within 10 years, Germany will produce two-thirds
of its power based on renewables. We are demonstrating that an industrial
country can phase out coal and, at the same time, nuclear energy without
putting its economy at risk. We know that renewables make sense for the
climate and for the economy. Yet we are not investing nearly enough to
decarbonize power production, transport and heat in time to limit global
warming to 2C or ideally 1.5C. If we want to achieve a safe and sustainable
future, we need to do a lot more now in terms of creating an enabling
regulatory environment and infrastructure that encourage investment in
renewables.”

Svenja Schulze, Germany's Federal Minister for the Environment,
Nature Conservation and Nuclear Safety

“It is important to see renewables becoming first choice in many places. But
now we need to think beyond scaling up renewables. Divesting from coal
is just one issue within the broader field of sustainable finance. Investors
increasingly care whether what they do makes sense in the context of a low-
carbon and sustainable future.”

Nils Stieglitz, President of Frankfurt School of Finance and Management

“Sharp falls in the cost of electricity from wind and solar over recent years
have transformed the choice facing policy-makers. These technologies were
always low-carbon and relatively quick to build. Now, in many countries
around the world, either wind or solar is the cheapest option for electricity
generation.”

Jon Moore, Chief Executive of BloombergNEF



LIST OF FIGURES

LIST OF FIGURES

Figure 1. Renewable energy capacity investment over the decade, 2010-2019, $DN.....cocviirriiererrrirenerirrereerreeee e 13
Figure 2. Renewable energy capacity investment from 2010 to 1H 2019, top 20 countries, $bN .......cccovereererrcnecenene. 14
Figure 3. Levelized cost of electricity, by main renewable energy technology, 2009 to 2019, $ per MWh.................... 15
Figure 4. Capacity added in renewable power technologies over the decade, 2010 t0 2019, GW.......ccceverericrenercrennes 16
Figure 5. Renewable energy capacity added over the decade, 2019 vs 2009, by region, GW.........cccceevrvererrreneecernenn 16
Figure 6. Net capacity added in main generation technologies over the decade, 2019 vs 2009, GW .......cccceceeverrrennenne 17
Figure 7. Total renewable energy investment over the decade 2010-2019, by category, $bN .....cccooveevvvrrererrrerererreene 19
Figure 8. Global renewable energy capacity investment, 2004 t0 2018, $IN ........cciiiiiinnnrrrrer e 21
Figure 9. Global investment in renewable energy capacity by sector in 2018, and growth on 2017, $bn..................... 21
Figure 10. Investment in renewable energy capacity by region, 2018, $bN........ccccceerreieieiieiereree e 22
Figure 11. Investment in renewables capacity by top 30 country/market 2018, and growth on 2017, $bn .................. 22
Figure 12. Investment in renewable energy capacity, developed vs developing countries, 2004-2018, $bn................. 23
Figure 13. Global capacity in renewable power, 2004-2018, GW .........ccecerrrueerereererireereesessesese e sssesessseesenens 24
Figure 14. Renewable energy capacity investment in $bn vs GW capacity added, 2005-2018...........cccceeueererreererrerennns 24
Figure 15. Renewable power generation and capacity as a share of global power, 2007-2018, %......c.cccecevreeerererrenens 26
Figure 16. Net power generating capacity added in 2018 by main technology, GW..........ccccrereirienecrenecereeeeeee 26
Figure 17. Global power sector emissions, billions of tonnes of CO2 equivalent, 2012-2018.........ccccocreerreriesenerierenes 28
Figure 18. The fiNanCiNg CONTINUUM ..ottt ettt eeae e e e s ae s e e eae s et e ae e s e e ebese e e eaeseenesaenen 30
Figure 19. Global new investment in renewable energy by asset class, 2004 t0 2018, $bN.......ccccorrrrrrrerrirrerinninens 32
Figure 20. Global transactions in renewable energy, 2018, $N ........cciiiiiiiinrer e 33
Figure 21. Global Trends In Renewable Energy Investment 2018 data table, $bn .........ccccevevereverirriresse s 33
Figure 22. VC/PE new investment in renewable energy by sector, 2018, $bN ........cccoeiiriniieiennen e 34
Figure 23. R&D investment in renewable energy by sector 2018, $bN .......ccccceerieeireerrseserr e 34
Figure 24. Public markets new investment in renewable energy by sector, 2018, $bNn .........cccceoeririnrnnrnnnnrrrrneens 35

Figure 25. Renewable energy asset finance and small distributed capacity investment by sector, 2018,

FoTaTo e o1V d Yo Y0 O 0 Y o o T 36
Figure 26. Acquisition transactions in renewable energy by sector, 2004-2018, $IN ........ccciiieririrnenenenenerrererererererenens 37
Figure 27. Asset finance of wind and solar projects worldwide, by sub-sector, 2004-2018, $bn.........cccoveerrrecrerenenne. 39
Figure 28. Asset finance investment in renewable energy by mode of finance, 2004-2018, $bn..........cccceverirerennrenenene 40
Figure 29. Largest asset finance deals in renewable energy in 2018 ........cccoiiiirirerrereerere e 40
Figure 30. Global auctioned renewables capacity, 2003-2018, $DN .......cceerrrrieririrereresereeese st senens 42
Figure 31. Global volume of corporate power purchase agreements signed, by region, 2008-2018, GW.........c.ccccceucne 43
Figure 32. Small distributed capacity investment, 2004-2018, $bN .......ccovvureiereceeeree e 43

Figure 33. Small PV system cost in Germany, the U.S. and Australia, and trend in Chinese module prices, $ per W.... 44



LIST OF FIGURES

LIST OF FIGURES

Figure 34. Capacity investment in renewables: developed countries, China and India,

other developing economies, 2018, and growth 0N 20717, $DN.......cccorrrrrrrrrrr e 46
Figure 35. Renewable energy capacity investment in China by sector and sub-sector,

2018, aNd ChanNg@ ON 2017, SN c.cviieiieeee ettt ettt e st e et ee e e e ne et et et e st et ebesesnsebesnsnsasasnsnnn 47
Figure 36. Renewable energy capacity investment in India by sector and sub-sector,

2018, aNd change ON 2017, SN c...oeeiiieieeeeieie ettt se e e s e e e s ne e et et a et et et et esnsetesennsasarasnnn 49
Figure 37. Renewable energy capacity investment in Middle East and Africa by country,

2018, aNd change 0N 2017, SN c...oeiiiieceeete ettt s s e s e s e e e s s e e s s s s st et s eses et etenesesesnaenn 50
Figure 38. Renewable energy capacity investment in Latin America by country, 2018, and change on 2017, $bn ...... 51
Figure 39. Renewable energy capacity investment in non-OECD Asia (excluding China and India),

2018, aNd Change ON 2017, SN ..ottt e e s e et et e st et e b s es et et enennsnsasennnn 53
Figure 40. Renewable energy capacity investment in the U.S. by sector and sub-sector,

2018, aNd change 0N 2017, SN c.cvieieeieieeee ettt e s e e se e e e ee e st an st et esnsesetesesnsasnsnsnnn 55
Figure 41. Renewable energy capacity investment in Europe by sector and sub-sector,

2018, and change 0N 2017, SN c...oeiiiiecee ettt e s e e s e se e s e s ee e st et se s et et e s esesetesesnsasasnsann 56
Figure 42. Renewable energy capacity investment in Europe by country, 2018, $bn, and growth on 2017.................. 56
Figure 43. Renewable energy capacity investment in other major developed economies,

b0 R Yoo BTN o T Y0 0 o o T 59
Figure 44. Public markets new investment in renewable energy by stage, 2004-2018, $bN ......cccccoeveererererererrerereerrinnns 61
Figure 45. Public markets investment in renewable energy by sector, 2004-2018, $0N .......cccooeverrrrnnrnnnnrererrninens 61
Figure 46. Biggest public equity raisings in 2018, $IM........cccceeeeerieieeneeeceee st ss s sesasssnsnnn 61
Figure 47. NEX vs selected indices, 1 January 2018 t0 31 December 2018 .........ceereereierermeinereeieseses e sseeseseenenens 62
Figure 48. Largest companies in the NEX Index, by market capitalization, $bn........ccccciiiiiiinnnnnnrrrr s 62
Figure 49. VC/PE new investment in renewable energy by stage, 2004-2018, $bN .....c.cvverieieninererenenererens e 63
Figure 50. VC/PE new investment in renewable energy by sector, 2004-2018, $DN.........ccccoeriiirenninincrerreneneserereresesesenens 63
Figure 51. VCU/PE new investment in renewable energy by region, 2004-2018, $bN ........cccceeviveveeiviereeieeeeee e 63
Figure 52. Some of the largest VC/PE equity raisings in renewable energy in 2018, $M ......cccccovevvireeerererereneseseresesesenenens 64
| SHPRNYN CY Cavemva dmn mimA mAiiAvmaa A + mm A~ Lla mmmavan POMN . 4nclhinalam. 7NANA "N10 L [l =

TREER, FeE e izl —_4E8a0 T

https://www.yunbaogao.cn/report/index/report?reportld=5 14124




