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SUMMARY 

 

 Renewable power capacity has grown rapidly in recent years, 

outstripping projections from the International Energy Agency and others. 

The increase in wind and solar capacity has been particularly dramatic. 

 

 At the same time as capacity has grown, the costs of generating 

electricity from renewable power have fallen significantly.   

 

 This is not a coincidence - learning curves suggest costs will fall as more 

renewable capacity is installed. Costs have fallen due to technological 

breakthroughs, economies of scale, improved manufacturing capacity, 

learning in policy formation and reduced investment risk.  

 

 In many places, onshore wind, hydro, biomass and geothermal are all 

now cost competitive with fossil fuels. In comparison, the costs of nuclear 

power have substantially escalated over time.  

 

 The INDCs suggest the world is on the brink of a huge expansion in 

renewable capacity. India and China’s pledges alone could double the 

current global capacity of wind and solar in the next fifteen years.  

 

 These INDCs highlight the transformative potential of the Paris process. If 

the renewables expansion Paris suggests leads to further cost reductions, it 

will enable even greater take up of clean technologies, creating a 

virtuous circle of renewable deployment. But the transformation is 

dependent on a successful outcome from the Paris negotiations.  

 

INDCS 

 

180 countries around the world, representing more than 95% of global emissions, 

have submitted emissions plans ahead of the UN Paris climate summit in December.  

 

These plans, called Intended Nationally Determined Contributions (INDCs), commit 

governments to a major expansion of renewable power. India and China’s pledges 

alone suggest the two countries could double the amount of wind and solar in the 

world in the next fifteen years. The United States’ Clean Power Plan (a key piece of 

the US INDC) will boost the market share of clean energy in the US from 12% to 21%, 

in a sector where utilities are already spending $100 billion a year to generate and 

distribute electricity. 

http://cait.wri.org/indc/
http://thewire.in/2015/10/02/india-announces-new-climate-change-targets-12154/
http://energyandcarbon.com/china-to-lead-global-wind-solar-markets/
http://www.wwindea.org/new-record-in-worldwide-wind-installations/
http://www.pv-magazine.com/news/details/beitrag/iea-pvps--177-gw-of-pv-installed-worldwide_100018832/#axzz3nhMQ2cz3
http://www2.epa.gov/cleanpowerplan/fact-sheet-clean-power-plan-clean-energy-now-and-future
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While current pledges are unlikely to limit global temperature rise to less than 2°C, 

previous evidence suggests the level of investment in renewable power implied by 

the INDCs will further drive down the cost of producing renewable power, potentially 

accelerating the renewable energy transition well beyond current expectations.  

 

Even countries currently uncommitted to transitioning to clean energy may soon find 

the transformed economics of wind and solar a compelling reason to decarbonise. 

As investment bank HSBC recently put it, accelerating deployment of renewables 

could "trigger an economically driven decarbonisation of the power sector" in 

response to falling costs.  

 

Meanwhile, the costs of nuclear power have been rising. With wind and solar 

capacity soaring and costs falling, renewables may become the most attractive 

option for climate laggards as well as climate leaders, making the shift to clean 

energy an unstoppable force. 

 

SURPRISING EXPANSION: 

THE STORY SO FAR  

 

In the early 2000s, a handful of countries including Germany, Denmark, the US and 

Spain implemented policies to support the expansion of renewable energy. The 

policies drove the development of renewables industries, creating economies of 

scale, increasing manufacturing capacity, leading to infrastructure development, 

and prompting other countries to follow.  

 

On an EU and international level, political agreements - for example the 2007 

European Union Renewable Energy Directive - also prompted countries to put in 

place policies supporting the growth of renewables, further accelerating the 

process. Together, these developments pushed down the cost of renewable 

technologies around the world. In some cases, prices plummeted, as with solar 

photovoltaics (PV), where the cost of solar modules fell by 75% in less than five years.  

 

The speed of growth surprised analysts. Many scenarios from the turn of the century 

projected levels of renewable energy for 2020 that were already surpassed by 2010. 

Growth outstripped the authoritative projections of organisations like the 

International Energy Agency (IEA), and even surpassed the optimistic projections of 

renewable advocates like Greenpeace.  

 

This wasn’t just the result of supportive policies. Falling costs further accelerated the 

process. According to UNEP, roughly the same amount of money was invested in 

http://climateactiontracker.org/news/224/INDCs-lower-projected-warming-to-2.7C-significant-progress-but-still-above-2C-.html
http://www.gbm.hsbc.com/insights/responsible-business/energy-beyond-paris
http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=7110436
http://www.ren21.net/Portals/0/documents/activities/.../REN21_10yr.pdf
https://ec.europa.eu/energy/en/topics/renewable-energy
http://www.irena.org/menu/index.aspx?mnu=Subcat&PriMenuID=36&CatID=141&SubcatID=494
http://www.ren21.net/Portals/0/documents/Resources/GSR/2014/GSR2014_KeyFindings_low%20res.pdf
http://www.mc-group.com/the-renewable-energy-revolution/
http://fs-unep-centre.org/sites/default/files/attachments/key_findings.pdf
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renewables in 2014 as in 2012, but nearly a third more capacity was installed 

because costs fell. 

 

Fig.1: Installed solar capacity vs. 

Greenpeace/IEA projections for solar 

growth.  

 

Source: Oxfam  

 

 

 

 

 

 

 

 

 

 

Fig.2: Renewables excluding hydro vs. more recent IEA projections. 

 

Source: Energy Watch Group 

 

The growth of biomass and hydroelectric power was was less spectacular, but still 

significant. Between 2004 and 2013 the world’s ability to generate power from 

biomass grew by 30%, and hydroelectric power capacity increased by 40%. 

Combined, the two technologies added 334GW of power to the system; slightly less 

than the amount of wind and solar added over the same period.  

 

https://www.oxfam.org.au/wp-content/uploads/2015/07/coal_report_lowres_web2.pdf
http://energywatchgroup.org/wp-content/uploads/2015/09/EWG_WEO-Study_2015.pdf
http://www.ren21.net/Portals/0/documents/activities/.../REN21_10yr.pdf
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WHY MORE RENEWABLE CAPACITY 

LEADS TO COSTS FALLING  

 

It shouldn’t be a surprise that costs fell in some technologies. The experience (or 

learning) curve predicts that the more experience a company has producing a 

product in any industry, the cheaper it is to produce. 

 

Experience curves give a figure for how much the costs of a technology fall when 

the amount that’s produced doubles. Over the last 35 years, the figure for solar PV 

has been about 20%. Every time the accumulated production volume of solar PV 

doubles, the cost of photovoltaic modules falls by about 20%.  

  

The falling costs captured by the experience curve encompass a variety of factors. 

Policy support mechanisms like feed-in tariffs provide a long-term planning horizon, 

reducing the risk and therefore the costs of investing in renewables. Economies of 

scale delivered by manufacturing and producing renewables in bulk cut costs in the 

country producing the electricity, and also in the country where the solar panel 

modules or wind turbines are manufactured in the first place.  

 

Some of these effects are country-specific, for example the certainty for investors 

created by strong national renewables policies, or the local costs of installing 

technologies and connecting them to the grid. But the learning process in 

manufacturing and in developing policy infrastructure in one country also benefits 

other countries. Germany’s feed-in tariff, for example, has been imitated in at least 

20 different countries, and has played a major role in reducing the cost of wind and 

solar on a global level. 

 

As more mature and widespread technologies, expansion of biomass and 

hydroelectric power had less impact on their cost. One academic study gives large 

hydroelectric power plants a learning rate of about 2%. In 2014, the International 

Renewable Energy Agency said the cost of biomass and hydroelectric power had 

remained broadly stable since 2010. The costs of these technologies was, however, 

already as cheap, or even cheaper, than coal and gas.  

 

SOLAR PV CASE STUDY: 

GERMANY’S LEADERSHIP DRIVES 

GLOBAL CHANGE 

 

Germany introduced feed-in tariffs for solar PV in 1991. The tariffs were increased in 

2000 as a part of Germany’s Renewable Energy Act. Demand for solar PV in 

http://www.economist.com/node/14298944
http://www.economist.com/node/14298944
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CCYQFjABahUKEwjfptSIrZzIAhUDtxQKHaF-A_4&url=https%3A%2F%2Fwww.ise.fraunhofer.de%2Fde%2Fdownloads%2Fpdf-files%2Faktuelles%2Fphotovoltaics-report-in-englischer-sprache.pdf&usg=AFQjCNGsYoR5tYJx-iDPp8Y_HSaQXI1tKw&sig2=DeBFZ5Si4SGJoRpF9saDkw&cad=rja
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CCYQFjABahUKEwjfptSIrZzIAhUDtxQKHaF-A_4&url=https%3A%2F%2Fwww.ise.fraunhofer.de%2Fde%2Fdownloads%2Fpdf-files%2Faktuelles%2Fphotovoltaics-report-in-englischer-sprache.pdf&usg=AFQjCNGsYoR5tYJx-iDPp8Y_HSaQXI1tKw&sig2=DeBFZ5Si4SGJoRpF9saDkw&cad=rja
http://www.e-parl.net/eparliament/pdf/080603%20FIT%20toolkit.pdf
http://thinkprogress.org/climate/2013/03/27/1781671/learning-from-the-german-transition-to-renewable-energy/
https://www.cleanenergywire.org/factsheets/defining-features-renewable-energy-act-eeg
https://www.cleanenergywire.org/factsheets/defining-features-renewable-energy-act-eeg
http://www.sciencedirect.com/science/article/pii/S0301421515002293
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAAahUKEwi8z_e8pYbJAhVBfg8KHevHAwE&url=http%3A%2F%2Fwww.irena.org%2Fdocumentdownloads%2Fpublications%2Firena_re_power_costs_summary.pdf&usg=AFQjCNEYqTQDxZPZpZEuD_aDVy5TnrsKRQ&sig2=vjDHj2FEPm1cMc5MqqgSJg&bvm=bv.106923889,d.ZWU
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAAahUKEwi8z_e8pYbJAhVBfg8KHevHAwE&url=http%3A%2F%2Fwww.irena.org%2Fdocumentdownloads%2Fpublications%2Firena_re_power_costs_summary.pdf&usg=AFQjCNEYqTQDxZPZpZEuD_aDVy5TnrsKRQ&sig2=vjDHj2FEPm1cMc5MqqgSJg&bvm=bv.106923889,d.ZWU
http://www.volker-quaschning.de/datserv/EEG-PV/index.php?action=print
https://www.cleanenergywire.org/factsheets/defining-features-renewable-energy-act-eeg
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Germany rose rapidly, and costs fell significantly. Prices for a 10 to 100 kWp PV 

rooftop-system in Germany fell from around 14,000 €/kWp in 1990 to about 1,300 

€/kWp at the end of 2014.  

 

Growth in Germany’s renewable power, particularly solar and wind, has helped 

reduce the wholesale price of electricity by over 30% over the last three years. 

Wholesale prices continue to fall, although savings have not yet been passed on to 

consumers.  

  

Other countries followed suit, including Italy, France and Spain. But for the first 

decade of this century, Germany continued to dominate the global solar PV 

market, which expanded dramatically between 2000 and 2010, growing from 1.4 

GW of installed capacity in 2000 to over 67 GW in 2011.  

 

During this period, PV module production increased more than 30-fold, with annual 

growth rates above 40% after 2006. On average, the learning rate for the price of PV 

modules was around 20% to 22% - each time the cumulative installed capacity 

doubled, PV module costs declined by 20% to 22%.  

 

Fig.3: The learning curve for solar PV modules. 

 
Source: IRENA, 2012  

 

The learning curve can’t predict all the changes the market produces. In the mid-

2000’s, the sudden increase in demand for solar PV caused a squeeze on supply of 

https://www.ise.fraunhofer.de/de/downloads/pdf-files/aktuelles/photovoltaics-report-in-englischer-sprache.pdf
http://www.bloomberg.com/news/articles/2014-01-03/german-power-costs-seen-dropping-for-fourth-year-energy
http://www.bloomberg.com/news/articles/2015-08-25/why-do-germany-s-electricity-prices-keep-falling-
http://cleantechnica.com/2014/05/27/german-electricity-prices/
http://cleantechnica.com/2014/05/27/german-electricity-prices/
http://www.research.ed.ac.uk/portal/files/10537606/1_s2.0_S1364032113003158_main.pdf
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CCcQFjABahUKEwjRmPjyuJ7IAhVFPT4KHacCClk&url=https%3A%2F%2Fec.europa.eu%2Fjrc%2Fsites%2Fdefault%2Ffiles%2Fjrc_20130930_newsrelease_pv_status.pdf&usg=AFQjCNGCzMJmO70i4bpXTSytlClkfCdzig&sig2=axU5Nl1sh_1T9nEF5QRqBw&bvm=bv.103627116,d.bGQ
http://www.research.ed.ac.uk/portal/files/10537606/1_s2.0_S1364032113003158_main.pdf
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCEQFjAAahUKEwi17uqy65vIAhWKthQKHR5oCE0&url=https%3A%2F%2Fwww.irena.org%2FDocumentDownloads%2FPublications%2FRE_Technologies_Cost_Analysis-SOLAR_PV.pdf&usg=AFQjCNHuFv__DyFcpL3wQBnUNQNzQ3GWIg&sig2=KvT5S-eHSlze4CvYm_WTxA
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCEQFjAAahUKEwi17uqy65vIAhWKthQKHR5oCE0&url=https%3A%2F%2Fwww.irena.org%2FDocumentDownloads%2FPublications%2FRE_Technologies_Cost_Analysis-SOLAR_PV.pdf&usg=AFQjCNHuFv__DyFcpL3wQBnUNQNzQ3GWIg&sig2=KvT5S-eHSlze4CvYm_WTxA
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solar modules, and costs briefly went up. The expansion of the market then 

prompted China to subsidise its manufacturing sector to produce cheap solar 

panels, causing a dramatic and largely unexpected drop in PV module prices.  

 

Between 2009 and 2013, the cost of solar panels fell by about 75%. This helped 

global solar capacity to continue to grow rapidly to 180GW globally in 2014, growing 

by 91% in 2010 alone. Over roughly the same time period, China’s solar capacity 

grew from just 300MW in 2009 to 28GW in 2014, a 94-fold increase.  

 

Countries investing in solar power saw similar falls in the costs of producing electricity. 

Competition in developing markets led, for example, to solar installers developing 

new financing methods and manufacturers becoming more productive.  And those 

entering the solar market at a relatively late stage, like the UK, experienced rapid 

falls in system costs, as they benefited from other countries’ experiences.  

 

WIND POWER CASE STUDY: 

DIFFERENT COUNTRIES TAKE THE 

BATON 

 

From 2001 to 2012, China, Germany and the US dominated the wind power market, 

accounting for an average of 53% of global installed capacity. In capacity terms 

Germany initially led the field, before being surpassed by the US in 2008 and China in 

2010.  

 

In Europe and the US, the cost of producing energy from onshore wind fell by a 

factor of three between 1980 and the early 2000s. From 2003 to 2010 it rose again 

due to increased commodity costs and supply constraints as demand for turbines 

increased and labour costs rose, but then started to fall again. In China, the pattern 

was different. The average price of a wind turbine more than halved between 2007 

and 2012, as the country experienced big falls in costs as a result of 'learning by 

doing'.  

 

Globally, the average cost of generating power from onshore wind fell by 30% 

between 2010 and 2015, according to the IEA. Onshore wind is now one of the most 

cost-competitive sources of energy worldwide, including fossil fuels. 

 

A 2013 comparative analysis of the Chinese, German and US wind markets suggests 

that different countries occupy different lead positions within the wind industry 

supply chain. But policies and developments in one country can still influence one 

another. Germany exports up to 80% of the wind technology it manufactures. In 

http://www.research.ed.ac.uk/portal/files/10537606/1_s2.0_S1364032113003158_main.pdf
http://www.telegraph.co.uk/finance/newsbysector/energy/10045150/Europe-on-verge-of-trade-war-with-China-over-cheap-solar-panels.html
http://www.irena.org/menu/index.aspx?mnu=Subcat&PriMenuID=36&CatID=141&SubcatID=494
http://www.irena.org/menu/index.aspx?mnu=Subcat&PriMenuID=36&CatID=141&SubcatID=494
http://www.bp.com/en/global/corporate/about-bp/energy-economics/statistical-review-of-world-energy.html
http://rameznaam.com/2015/08/10/how-cheap-can-solar-get-very-cheap-indeed/
https://financere.nrel.gov/finance/content/deeper-look-yieldco-structuring
http://www.renewableenergyworld.com/articles/print/special-supplement-large-scale-solar/volume-1/issue-1/solar-energy/improving-productivity-in-solar-module-manufacturing.html
http://www.research.ed.ac.uk/portal/files/10537606/1_s2.0_S1364032113003158_main.pdf
http://www.mdpi.com/1996-1073/7/12/8236
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCEQFjAAahUKEwip46f_4JzIAhUGVRQKHdcqBlk&url=https%3A%2F%2Fwww.ieawind.org%2Findex_page_postings%2FWP2_task26.pdf&usg=AFQjCNEqVeqzWXApKLQVLrFzmaL1hQMRxg&sig2=EB1yOPgXYtnuYpm9z0MEdA&cad=rja
http://www.mdpi.com/1996-1073/8/2/1529/pdf
https://www.iea.org/Textbase/npsum/MTrenew2014sum.pdf
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCEQFjAAahUKEwi53MSP8pvIAhWCVBQKHVoDAok&url=http%3A%2F%2Fwww.mdpi.com%2F1996-1073%2F7%2F12%2F8236&usg=AFQjCNETpxPBrGM_pHWbv9mCD7DspsopNg&sig2=wqgu58yDYkmvS4QFSXQCIw
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China, the cost of wind power has reduced significantly over the last decade partly 

because it adopted the technological capabilities previously developed by 

Germany.  

 

More recently, China and Germany have played a key role in the expansion of wind 

power in Brazil, India, Malaysia and Indonesia, with German industry investing in 

companies supplying grid connection equipment and grid management, and 

China becoming one of the main exporters of wind turbines and other wind power 

related components.  

 

Offshore wind is a far less developed and widespread technology than onshore, 

and it’s probably too early to predict how cost reductions will develop. More than 

91% of the world’s offshore wind power is currently installed in Northern Europe, with 

much of the remaining capacity provided by two demonstration projects off 

China’s east coast. A major expansion of the technology is expected over the latter 

part of this decade, led by the UK, Germany and China. In the UK, the cost of 

offshore wind is already coming down more quickly than predicted by some 

analysts, falling by 11% between 2011 and 2014. 

 

A 2014 study from the Grantham Institute at the London School of Economics finds 

that policies that drive demand for wind energy, such as feed-in tariffs, induce 

innovation both at home and abroad. In other words the expansion of the industry in 

one country will increase innovation in the same industry in others that it trades with, 

although the effect is twelve times stronger with domestic policies.  

 

FAILING TO LEARN: THE EXPERIENCE 

OF THE NUCLEAR INDUSTRY  

 

While the cost of onshore wind and solar have fallen rapidly, the cost of nuclear 

have gone in the other direction. Some academic research even suggests that 

nuclear power experiences a negative learning effect with costs escalating over 

time, rather than decreasing.  

 

As a supporting paper to the Stern review highlighted in 2006, “The costs of energy 

production and use from all technologies have fallen systematically with innovation 

and scale economies in manufacture and use, apart from nuclear power since the 

1970s”. According to one theory, this is because the increasing size and complexity 

of nuclear power stations leads to more expensive systems. Overall, the large size of 

reactors and long construction times may mean there are more limited opportunities 

for the innovation which drives down costs.  

 

http://www.gwec.net/global-figures/global-offshore/
http://www.gwec.net/global-figures/global-offshore/
http://store.globaldata.com/market-reports/power/offshore-wind-turbines-and-foundations-global-market-size-market-share-regulations-and-key-country--analysis-to-2020#.VAhRemP-L1U?utm_source=email&utm_medium=pr&utm_campaign=gdenprqthree&utm_nooveride=1
http://statkraft.com/media/press-releases/20151/radically-falling-costs-put-offshore-wind-on-track-to-become-cheaper-than-gas-generation/
https://ore.catapult.org.uk/-/cost-of-offshore-wind-energy-falls-sharply-industry-ahead-of-schedule-on-cost-reduction-but-warns-of-challenges-ahead
http://link.springer.com/article/10.1007%2Fs10640-013-9705-4#page-1
http://www.sciencedirect.com/science/article/pii/S0301421510003526
http://www.greenpeace.org.uk/files/pdfs/nuclear/nuclear_economics_report.pdf
http://www.sciencedirect.com/science/article/pii/S0301421510003526
http://www.greenpeace.org.uk/files/pdfs/nuclear/nuclear_economics_report.pdf
http://www.greenpeace.org.uk/files/pdfs/nuclear/nuclear_economics_report.pdf
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‘New generation’ nuclear power stations were presented in the late 1990s as the 

source of a new nuclear renaissance, a theme taken up by both the US and UK 

governments in the early 2000’s. In practice, they have increased the cost of the 

technology, rather than reducing it. Between 2003 and 2013 the predicted cost of 

the new EPR reactors increased by a factor of seven. Hinkley C, a new EPR plant 

financed in the UK in 2015, looks set to be the most expensive nuclear power station 

ever planned.  

 

Data on the real costs of nuclear is contested and difficult to obtain. But as an 

illustration of the point, the chart below shows the evolution in the predicted costs of 

nuclear power in the UK as set out in a number of government and industry 

documents over the period of a decade and a half. Between 2005, when a new 

generation of nuclear power plants was proposed, and 2015, when Hinkley Point 

was financed, the estimated cost of the electricity from nuclear power in various 

different reports more than doubled: 

 

Fig.4: Expected costs of electricity from nuclear power, as estimated in UK 

government and industry reports 2001 - 2013. Amounts have been converted into 

2014 money to account for inflation. 

 

 

In 2014 the French court of accounts estimated the cost of generating nuclear 

power in France increased by about a fifth between 2010 and 2013, and predicted 

it will continue to rise at a lower rate over the next decade. In the United States, 

utilities retired at least five reactors in just two years because they are no longer able 

to compete, and more are under threat.  

 

The construction costs of individual nuclear power plants often rise higher than 

initially predicted. A 2012 analysis found the cost of reactors being constructed in 

Europe at that time had on average increased by 11.1%, whereas those in the USA 

had increased by 14.2% on average. None of these costs include the expense of 

decommissioning the power plants, or dealing with the waste.  

http://www.areva.com/EN/operations-1572/assets-of-the-epr-nuclear-reactor.html
http://www.worldnuclearreport.org/-2013-.html
http://www.carbonbrief.org/new-nuclear-power-in-uk-would-be-the-worlds-most-costly-says-report/
http://www.icis.com/resources/news/2014/05/27/9785415/french-nuclear-power-costs-soar-and-keep-rising-court/
http://www.worldnuclearreport.org/WNISR2014.html
http://www.vox.com/2014/5/2/5671394/nuclear-power-retirements-climate-change
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0CCsQFjACahUKEwjC1ISC8-TIAhXGtRQKHQnfBb0&url=https%3A%2F%2Fworkspace.imperial.ac.uk%2Ficept%2FPublic%2FCost%2520estimates%2520for%2520nuclear%2520power%2520in%2520the%2520UK.pdf&usg=AFQjCNG5BI-8swpYbZ13eusY-p3cCXDQPQ&sig2=lLaPwX3JMwf0dRUes11irQ&bvm=bv.106130839,d.bGQ
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CHINA AND INDIA’S INDCS ALONE 

COULD TRANSFORM THE 

RENEWABLES INDUSTRY 

 

Over the last few years China’s enormous investment in renewables has dominated 

the story of the industry. This looks set to continue. While renewables are likely to 

grow their market share in most countries that are decarbonising, the levels of 

renewable power planned in India and China alone will transform the global 

market. 

 

The IEA predicts China alone will account for 40% of total renewable capacity 

growth in the years to 2020. China aims to install more than twice as much wind 

power by 2020 as there currently is in the whole of the EU. In addition, India’s INDC 

suggests unprecedented targets for renewables, equivalent to a fivefold increase in 

renewable energy in the country by 2022.  

 

This massive expansion looks likely to change the economics of renewables yet 

again. The Institute for Economics and Financial Analysis (IEEFA) suggests India’s 

expansion will “drive technology, innovation and cost reduction not just in India, but 

worldwide.” The IEA agrees, arguing: “a clear, supportive outcome from the COP21 

climate negotiations in Paris in December could create a virtuous cycle for 

renewable deployment by increasing long-term policy vision and predictability“.  

 

Current total global capacity of wind and solar amounts to 548 gigawatts (GW). 

Neither country has created technology-specific targets for 2030 under their INDCs, 

but various estimates suggest that, if these two INDCs are implemented successfully, 

they could double global wind and solar capacity by 2030.  

 

 Capacity (GW) Notes 

World current wind 370  

World current solar 178  

Total 548 Current total world wind and solar capacity. 

 

China INDC wind 

and solar* 
500 Implied by INDC. 500GW additional by 2030.  

India INDC wind 37.5 
Implied by 2022 target. 60GW by 2022. Currently 

have 22.5 = 37.5 additional. 

India INDC solar 96 
Implied by 2022 target. 100GW by 2022. Currently 

have 4GW = 96 additional. 

Total 633.5 
Additional wind and solar by 2030 in China and India, 

implied by their INDCs. 

https://www.iea.org/newsroomandevents/pressreleases/2015/october/renewables-to-lead-world-power-market-growth-to-2020.html
http://www.bbc.co.uk/news/science-environment-25623400
http://www.bbc.co.uk/news/science-environment-25623400
http://ieefa.org/indias-new-emissions-target-adds-momentum-to-global-energy-transition/
http://ieefa.org/indias-new-emissions-target-adds-momentum-to-global-energy-transition/
https://www.iea.org/newsroomandevents/pressreleases/2015/october/renewables-to-lead-world-power-market-growth-to-2020.html
http://www.gwec.net/wp-content/uploads/2012/06/Global-Cumulative-Installed-Wind-Capacity-1997-2014.jpg
http://www.statista.com/statistics/280220/global-cumulative-installed-solar-pv-capacity/
http://www.gwec.net/wp-content/uploads/2012/06/Global-Cumulative-Installed-Wind-Capacity-1997-2014.jpg
http://thewire.in/2015/10/02/india-announces-new-climate-change-targets-12154/
http://thewire.in/2015/10/02/india-announces-new-climate-change-targets-12154/
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*China’s INDC commits to sourcing 15% of its energy from non-fossil fuel sources by 2020 and 20% by 

2030. It has previously pledged to source 200GW of wind and 100GW of solar by 2020. The INDC 2030 

commitment doesn’t include aspirational figures for wind and solar, but the US government estimates 

China will have to deploy an additional 800 - 1,000GW of non-fossil fuels by 2030 in order to hit the 

target, including nuclear and hydro. Even if hydroelectric power reached its technical limit of 400GWe 

by 2030, and nuclear capacity rose to 150GWe, this still implies an additional 550-750GW from other 

renewables by 2030 - likely to be dominated by wind and solar.  

China’s National Centre for Climate Change Strategy has calculated China’s target requires building 

around an additional 345GW of wind and 325GW of solar by 2030. This may be an overestimate as 

IRENA suggests 725GW for both technologies for a 26% renewable energy target. The Breakthrough 

Institute suggests China will add 566GW of wind and solar to the system between 2015 and 2020. We 

have used a conservative estimate of 500GW.  

India’s INDC commits to sourcing 40% of its energy from zero-carbon sources by 2030. In addition, it has 

set a target of sourcing 100GW from solar and 60GW from wind by 2022. Even if its wind and solar 

capacity didn’t expand at all in the next eight years, that means an additional 134GW of wind and 

solar on top of current capacity.  

 

Analysts believe this expansion will drive further cost reductions for wind and solar. In 

2012, IRENA suggested the cost of electricity from solar could reduce by a factor of 

three between 2010 and 2030 if the technology continues to expand. The IEA tends 

to be more conservative, although in one cost projection it suggested the global 

cost of solar electricity could fall by around 50 per cent between 2013 and 2030 

under high rates of expansion.  

 

As a more mature technology, the cost of onshore wind is unlikely to drop as 

precipitously as solar. But considerable cost reductions are still possible. In 2012, 

learning curve predictions suggested the cost of onshore wind could fall by 20-30% 

by 2030, or 30-40% under more aggressive scenarios. Given that onshore wind is 

already cost-competitive with fossil fuels, these levels of reductions could have a 

radical effect on the global energy system.   

 

THE IMPORTANCE OF A          

GLOBAL DEAL 

 

HSBC identifies renewables as just one of three ‘disruptive technologies’ it expects to 

accelerate the reduction in carbon emissions over the next decade and a half. The 

other two are battery storage and electric vehicles - all technologies it says “can 

materially and quickly change existing structures as costs come down and technical 

advancements are made … they change the economics in favour of low-carbon 

instead of high carbon…” 

 

These INDCs highlight the transformative potential of the Paris process in driving this 

change. The World Resources Institute recently concluded that the world’s eight 

largest emitters - Brazil, China, the European Union, India, Indonesia, Japan, Mexico 

http://climateactiontracker.org/countries/China.html
http://www.martinot.info/China_RE_Plan_to_2020_Sep-2007.pdf
http://pv.energytrend.com/news/20141014-7578.html
https://www.whitehouse.gov/blog/2014/11/12/us-and-china-just-announced-important-new-actions-reduce-carbon-pollution?utm_source=email&utm_medium=email&utm_content=email390-graphic&utm_campaign=climate
http://irena.org/remap/IRENA_REmap_China_report_2014.pdf
http://www.world-nuclear.org/info/Country-Profiles/Countries-A-F/China--Nuclear-Power/
http://energyandcarbon.com/china-to-lead-global-wind-solar-markets/
http://irena.org/remap/IRENA_REmap_China_report_2014.pdf
http://www.theenergycollective.com/arthurhcyip/2170121/us-china-climate-deal-underscores-need-substantial-energy-innovation
http://www.theenergycollective.com/arthurhcyip/2170121/us-china-climate-deal-underscores-need-substantial-energy-innovation
http://www.carbonbrief.org/blog/2015/10/analysis-indias-climate-pledge-suggests-significant-emissions-growth-up-to-2030/
http://cleantechnica.com/2015/06/22/india-officially-ramps-solar-power-target-100-gw-2022/
http://cleantechnica.com/2015/06/24/india-expects-52-jump-annual-wind-energy-capacity-addition/
https://www.irena.org/DocumentDownloads/Publications/RE_Technologies_Cost_Analysis-SOLAR_PV.pdf
http://www.energypost.eu/iea-exaggerates-costs-underestimates-growth-solar-power/
https://www.iea.org/publications/freepublications/publication/technology-roadmap-solar-photovoltaic-energy---2014-edition.html
https://www.ieawind.org/index_page_postings/WP2_task26.pdf
http://www.gbm.hsbc.com/insights/responsible-business/energy-beyond-paris
http://www.wri.org/publication/clean-energy-landscape
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and the United States - will double their renewables energy supplies as a result of 

their INDCs. If the renewables expansion Paris implies leads to further cost reductions, 

it will enable even greater take up of clean technologies, creating a virtuous circle 

of renewable deployment.  

 

But the evidence suggests this level of transformation is dependent on a successful 

outcome from the Paris negotiations. Many country’s INDCs are conditional on a 

successful global deal, and if it doesn’t happen, there will be less impetus. India’s 

40% non-fossil fuel target is, for example, conditional on “an ambitious global 

agreement”, including rich countries agreeing to provide the capacity and 

technologies to help it meet its goal. If the world fails to reach a global deal in Paris, 

then the target does not stand.  

 

The International Energy Agency has previously called for a “strong and clear signal 

from the Paris climate summit”, warning that a failure could push energy investments 

in the wrong direction. The potential is immense - but the framework, benefits, and 

mutual co-operation that come from a global deal are needed to make it happen.  

 

 

http://www.carbonbrief.org/paris-2015-tracking-country-climate-pledges
http://climateactiontracker.org/countries/india.html
http://www4.unfccc.int/submissions/INDC/Published%20Documents/India/1/INDIA%20INDC%20TO%20UNFCCC.pdf
http://unfccc.int/focus/technology/items/7000.php
https://www.iea.org/newsroomandevents/pressreleases/2015/october/climate-pledges-for-cop21-slow-energy-sector-emissions-growth-dramatically.html

	Summary
	INDCs
	Surprising expansion: the story so far
	Why more renewable capacity leads to costs falling
	Solar PV case study: Germany’s leadership drives global change
	Wind power case study: Different countries take the baton
	Failing to learn: the experience of the nuclear industry
	China and India’s INDCs alone could transform the renewables industry
	The importance of a          global deal

