
Accelerating the Renewable Energy Transition: 

 

A win-win strategy to meet climate goals 

  

This policy brief gives an overview of the urgency, opportunities, and strategies 

for scaling up large scale renewable energy in the power sector today. The 

discussion is based on the latest research findings by leading international 

agencies across the world. 
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Executive summary 

 Even with current advances on renewable energy and energy efficiency, the carbon budget available 

for a 1.5C global temperature rise will potentially be exhausted before 2030. 

 Climate scientists have repeatedly highlighted the devastating effects of a 1.5C increase in global 
average temperature. Even a 0.5C rise, from 1.5C to 2C, could cause irreversible damages in surface 

temperature, biodiversity, agricultural output, coral reef destruction, among other areas. 

 Current Nationally Determined Contributions need a five-fold increase in ambition to meet the 

requirements to limit an average temperature rise of 1.5C. 

 Unprecedented scales of renewable energy capacity addition and a transformative change in energy 
systems are required. Renewable energy technologies present significant economic as well as socio-

political benefits. 

 Investments in renewable energy have quadrupled in the last decade. 272.9 billion USD was invested 

in the renewable energy sector in 2018 alone, while the decade of 2010-2019 saw a record-breaking 

investment of 2.6 trillion USD led primarily by developing countries. 

 The levelised cost of electricity for onshore wind projects fell to 0.044 USD per kilowatt-hour, while 

solar declined 4% to 0.050 USD per kilowatt-hour, making these technologies the cheapest source of 

electricity for the majority of the world. 

 The renewable energy sector employed (directly and indirectly) around 11 million people worldwide 

in 2018, including direct jobs in hydropower. 

 Focussing on strengthening local manufacturing capacity can also lead to further lowering of prices 

of renewable energy systems and lead to increased export capabilities. 

 

Action points for parliamentarians 

 Propose long-term RE targets and demand a comprehensive long-term and least-cost national 

infrastructure / institutional framework plan. 

 Attract private investments in nascent markets or new technologies by formulating feed-in-tariff 

legislation. 

 For more mature technologies, advocate for well-designed auctions to realise the most competitive 

prices while ensuring socio-environmental safeguards.  

 Strategise to replace fossil-fuel based power generation through subsidy reforms policies / 

legislation and by introducing fair and just carbon tax instruments. 

 Demand early planning for large scale renewable energy grid integration by introducing policies 

for storage capacity, transmission infrastructure and flexibility management instruments. 

 Support and launch research on the benefits of cross-border regional electricity trade for your 

respective regions. 
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• Advocate higher RE 
targets

• Propose long term national 
energy plan until 2050

Plan

• Regulate feed-in-tariffs for 
new technologies

• Advocate customised 
auctions for large solar and 
wind

Incentivise

• Propose legislation to 
remove fossil fuel subsidies

•Propose phased carbon 
taxes

Replace

• Demand for long-term flexible 
grid infrastructure

• Initiate research/ discussion on 
regional green grids

Scale
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1. The urgency: Our shrinking carbon budget 

 The Paris Agreement of 2015 was a defining moment in the race to address the climate crisis, as 120 

countries came together to concretise their commitments to mitigate climate change. The Paris 

Agreement, today, serves as the international framework 

that shapes the climate actions of all the countries party 

to it. The Agreement sets the target of “holding the 

increase in the global average temperature to well below 

2C above pre-industrial levels and pursuing efforts to 

limit the temperature increase to 1.5C above pre-

industrial levels.” 

 

 Carbon emissions, predominantly as a result of human activities, have continued to increase from the pre-

industrial times till now and cumulatively led to a 1C rise in average global temperatures. 1 Despite 

significant advances in renewable energy capacity across the world, global carbon emissions have 

continued to grow as in the case of the business-as-usual scenario.2  

 

 If the current level of emissions is maintained, the carbon budget available for a 1.5C temperature rise 

will be exhausted before 2030. For maintenance of a temperature rise of 1.5C over the long term 

(overshoot and decrease), net-zero emissions would need to be achieved by 2050.3 This makes the next 

decade critical for aggressive and radical climate action for any chance of staying below 1.5C. It needs to 

be noted here that, according to the IPCC Special Report on the impacts of Global Warming of 1.5C, 

these estimations heavily depend upon the negative emissions 

technologies that are still in their early stages. 

 

 Negative emission technologies are still under development. 

Their success in drawing large amounts of carbon out of the 

atmosphere is largely undemonstrated, and the risk of carbon 

drainage in the future looms large. 

                                                             
1 https://www.carbonbrief.org/analysis-why-the-ipcc-1-5c-report-expanded-the-carbon-budget 
2  SEI, IISD, ODI, Climate Analytics, CICERO, and UNEP, The Production Gap: The discrepancy between countries’ 

planned fossil fuel production and global production levels consistent with limiting warming to 1.5°C or 2°C, 2019 
3 IPCC, Special Report on the impacts of global warming of 1.5 °C, 2018 

“holding the increase in the global average 

temperature to well below 2C above pre-

industrial levels and pursuing efforts to limit 

the temperature increase to 1.5C above pre-

industrial levels”. 

Paris Agreement, 2015 

Impacts of temperature increase at 

1.5◦C V/s 2◦C# 

https://www.carbonbrief.org/analysis-why-the-ipcc-1-5c-report-expanded-the-carbon-budget
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 The United Nations Emissions Gap Report 2019, estimates that the current national commitments under 

the Paris Agreement, need a five-fold increase to be able to meet the target of 1.5C. Further, the current 

national energy plans and policies of countries around 

the world will lead to the production of 120% more 

fossil fuels in 2030 than can be allowed under the 1.5C 

goal. Coal production forms a significant portion of this 

increase.4  

 

 Evidently, despite all the achievements in renewable 

energy, its pace and scale of the transition to date has 

failed to make a dent in the growth of carbon emissions. 

Renewable energy, though impressive per se, has not 

been able to replace the existing fossil fuel capacities nor 

has altered the future plans linked to it. Consequently, 

the collective impact of all the current national energy 

plans is grossly inadequate to meet the requirements of 

an average temperature rise of 1.5C and may even jeopardise the target of 2C.  

 

 The devastating impacts of an increase of just 0.5C (1.5C to 2C) have been highlighted in the boxes 

throughout this text. The need for acceleration of clean energy technologies at unprecedented rates and 

the need for a robust political force behind it has never been more urgent. It is in this backdrop that the 

UN secretary-general António Guterres has called for the 2020s to be a “decade of action” towards goals 

on climate and sustainable development. 

 

2. Renewable energy technologies: Fuelling the transition 

 Renewable energy, one of the primary sources of energy free of carbon emissions, is a much more equally 

distributed resource than fossil fuels. Almost all geographies enjoy the abundance of at least one source of 

renewable energy. Although renewable energy utilisation for human use at an industrial scale started 

much later than the fossil fuel industry, it has become a mainstream source of electricity in the world 

today. 

                                                             
4 SEI, IISD, ODI, Climate Analytics, CICERO, and UNEP, The Production Gap: The discrepancy between countries’ 

planned fossil fuel production and global production levels consistent with limiting warming to 1.5°C or 2°C, 2019 

Fig. 1: Gap in fossil-fuel energy plans and 

production consistent with 1.5C. Source: 

Production Gap Report, 2019 

https://www.un.org/sg/en/content/sg/speeches/2020-01-22/remarks-general-assembly-priorities-for-2020
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 Renewable energy supplied 26% of the total electricity generation globally in 2018 with capacity addition 

of 181GW in that year.5 To put that in perspective, non-renewable sources of generation added 100 GW 

in 2018.6  

 

 Solar and wind energy capacity addition contributed the 

highest in this growth at 84%. This growth in renewable 

energy capacity addition is a testament to the 

technological maturity that both solar and wind energy 

systems have acquired. Solar PV, in particular, has been 

a force to reckon with as countries added more than 100 

GW, followed by wind energy at 51 GW.7 

 

 Developing countries, primarily in Asia, lead the new 

growth in renewable energy. However, in terms of the 

total installation, the main proportion of renewable 

energy lies in Europe. Denmark used 50% of electricity 

from renewable energy sources while Germany, 

Portugal, Spain, Greece and the UK source anywhere between 20-30% of their total electricity generation 

from renewables.  

 

 The promise of wide-scale technology deployment has made renewable energy attractive for both equity 

and debt investors. Investments in renewable energy have quadrupled in the last decade.8 272.9 billion 

USD was invested in the renewable energy sector in 2018 alone, while the decade of 2010-2019 saw a 

record-breaking investment of 2.6 trillion USD led by developing countries primarily.9 This is an 

encouraging picture keeping in mind the rapidly declining prices 

of renewable energy technologies. It is also particularly 

noteworthy as renewable energy investments in 2018 were 

roughly triple the investments realised by the coal and gas-fired 

power generation capacity combined. 

 

 Despite this encouraging picture, fresh investments in coal power plants increased by 2% in 2018 since 

2012.10 This was primarily due to the policies of three coal intensive countries: China (almost 50% of the 

                                                             
5 REN21, Renewables 2019 Global Status Report, 2019 
6 IRENA, Renewable Energy Capacity Statistics, 2019 
7 REN21, Renewables 2019 Global Status Report, 2019 
8 Frankfurt School-UNEP Centre/BNEF, Global Trends in Renewable Energy Investment, 2019 
9 Frankfurt School-UNEP Centre/BNEF, Global Trends in Renewable Energy Investment, 2019 
10 IEA, World Energy Investments, 2019 

Fig. 2: Country-wise renewable energy capacity 

investments from 2010-2019; Source: UN 

Environment, Frankfurt School-UNEP Centre, 

BNEF, 2019 

Impacts of temperature increase at  

1.5◦C V/s 2◦C# 
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new investments),11 India and Australia. Interestingly, the investments in greenfield projects were fewer, 

and the focus of the investments was towards existing operational costs. There is also an increasing trend 

of divestment from the coal supply sector by institutional investors across the world. Investors with assets 

worth 11 trillion USD have pledged to move away from fossil fuel investments.12  

 

 The impressive strides taken by renewable 

energy in recent years were made possible by 

multiple innovative and often ambitious 

economic and political initiatives. However, this 

has not yielded change at the scale and speed at 

which this transition requires.  The new 

opportunities evolving alongside renewable 

energy technology development need to be 

scaled up through a healthy combination of state 

intervention and market development. Some of 

these compelling opportunities are discussed 

below. 

 

3. Scaling renewable energy technologies: The economic opportunity 

 The mainstream renewable energy technologies have, today, firmly established themselves to be the least-

cost option for power supply in most countries. In the last decade, these technologies witnessed a 

remarkable reduction in their costs of generation due to technological developments, fierce competition, 

the stable policy environment for investments, and large scale of application. The Bloomberg National 

Energy Finance (BNEF) calculated that, in 2020, the levelised cost of electricity for onshore wind 

projects fell to 0.044 USD per kilowatt-hour, while solar declined 4% to 0.050 USD per kilowatt-hour, 

making them cheapest source of electricity for the majority of the world.  13  Fossil-fuel power generation 

costs range from 0.177 USD per kilowatt-hour to 0.05 USD per kilowatt-hour across the world.14 

 

 This decline has been concurrent in almost all the technologies, albeit in marginally varying rates. From 

2017, the cost of concentrating solar thermal power (CSP) is down by 26%, bioelectricity down by 14%, 

solar PV and onshore wind are both down by 13%, hydropower is down by 11%.15 Particularly notable is 

                                                             
11 In China, a significant end-use of coal is also heating. This brief focuses on power sector. 
12 https://www.japantimes.co.jp/news/2019/09/10/business/investors-11-trillion-assets-pledge-shift-fossil-fuels-

report/#.XtGmDDozY2x 
13 https://www.bloombergquint.com/business/solar-and-wind-cheapest-sources-of-power-in-most-of-the-world 
14 IRENA, Power Generation Costs, 2019 
15 REN21, Renewables 2019 Global Status Report, 2019 

Fig 3: Country wise sources of least cost of electricity per 

Mwh. Source: BNEF 2020 

https://www.japantimes.co.jp/news/2019/09/10/business/investors-11-trillion-assets-pledge-shift-fossil-fuels-report/#.XtGmDDozY2x
https://www.japantimes.co.jp/news/2019/09/10/business/investors-11-trillion-assets-pledge-shift-fossil-fuels-report/#.XtGmDDozY2x
https://www.bloombergquint.com/business/solar-and-wind-cheapest-sources-of-power-in-most-of-the-world
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the 82% decrease in the costs of solar PV over the last decade.16  Recent auctions of both solar and wind, 

as can be seen in Figure 4 have led to the realisation of prices that are significantly cheaper than new 

fossil-fuel based electricity and also existing ones. 17 

 

 It should be noted that the above stated prices 

are global averages and actual price realisation 

of renewable energy technologies is highly 

sensitive to the national policy context specific 

to renewable energies and general investment 

climate. One of the reasons for this is that 

renewable energy technologies have high capital 

costs but negligible operational costs. This 

implies that these technologies are dependent on 

the costs of both debt and equity mode of 

financing that contribute significantly to the 

Levelized Cost of Electricity (LCOE). Costs of debt and equity can be reduced by reducing risks on the 

investments through policy and regulatory signals to both investors and financiers. 

 

 Several countries, led primarily by price auctions, are already starting to realise renewable energy prices 

that are lower than new coal power plants or spot prices of conventional electricity. Auctions for solar 

power projects in Ethiopia and UAE have received successful bids of 0.028 USD per kilowatt-hour and 

0.017 USD per kilowatt-hour, respectively. Indian solar auctions over the last two years have resulted in 

prices of less than 0.04 USD per kilowatt-hour, which is lower than electricity prices of new coal power 

plants.  

4. Scaling renewable energy technologies: The political opportunity (co-

benefits) 

 Climate action: The imperative of net-zero emissions by 

2050 hinges on tapping the mitigation potential of renewable energy 

technologies to transform current energy systems. This should be 

led by the national government policies and global market dynamics 

of renewable energy systems. With increasing unpredictability of 

the weather and severity of natural disasters, there is a higher demand for political accountability on the 

issue of climate change mitigation. Recent affordability of renewable energy technologies has opened the 

                                                             
16 Frankfurt School-UNEP Centre/BNEF, Global Trends in Renewable Energy Investment, 2019 
17 IRENA, Power Generation Costs, 2019 

Fig 4: Recent auctions results reflecting low costs of 

renewables compared to fossil-fuels; Source: IRENA 2020 

Impacts of temperature increase at 

 1.5◦C V/s 2◦C# 
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doors for emerging and developing economies to participate in this transition. The additional benefits 

associated with renewable energy technologies further help in making the political case for a complete 

transition to renewable energy dominated power system.  

 

 Employment: Renewable energy industry has 

also emerged as one of the fastest growing job 

markets in the world. The renewable energy 

sector employed (directly and indirectly) 

around 11 million people worldwide in 2018, 

including direct jobs in hydropower. Solar 

photovoltaics (PV) was one of the largest 

employers of all renewable energy industries 

in 2018, followed by biofuels, hydropower, 

wind power, and solar heating and cooling. 18 

In the long run, the renewable energy industry 

will generate a total of 42 million jobs by 2050, while energy efficiency and system flexibility 

technologies concomitant with renewable energy implementation will generate approximately 35 million 

more19. It is politically strategic to tap into the job generation potential of renewable energy and 

associated industries through attractive renewable energy policies and investment environment. 

 

  Energy security and communities: The impact of increased renewable energy contribution to the grid 

also has a wider impact on the general energy sector as well as the economy. For many pioneering 

countries, especially in the developing world, ambitious renewable energy plans have been a strategy to 

reduce their dependence on imported fossil fuels and alleviate the uncertainties associated with 

international pricing and supply. As renewable energy sources do not entail annual fuel costs, the 

certainty of the costs for the lifetime of the project is much higher than conventional fossil fuels based 

power plants.  

 

 Energy access and welfare:  Large scale renewable energy also has positive implications for energy 

access and other welfare programmes that have significant social and political value. Reduced costs of 

modules, as well as other supply chain components as a result of a large-scale application, can help in 

reducing the costs of operation in the welfare segment, like mini-grids or solar home systems. Further, net 

fossil fuel exporting countries stand to lose in this inevitable transition in the long run as both investments 

and demand for conventional fuel are being directed towards renewable energy. To ensure that the 

                                                             
18 REN21, Renewables 2019 Global Status Report, 2019 
19 IRENA, Global Renewables Outlook: Energy transformation 2050, 2020 

Fig 5: Renewable energy technology wise projection of 

renewable energy jobs by 2050; Source: IRENA, 2020 
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economy and the communities involved in these traditional business strands are not affected severely, it is 

in the interest of such countries to plan this transition well ahead.20  

 

 Mitigating local air pollution: Air pollution 

in congested cities has often become a key 

issue for local as well as national 

governments. Health and general wellbeing 

are severely compromised in highly 

polluted zones. In addition to health 

impacts, experts have calculated that air 

pollution leads to a loss of 3.3% of global 

GDP and 1.2 – 1.8 billion working days 

worldwide.2122 Localised application of 

renewable energy to replace the polluting and often old power plants or transition from conventional 

transport to electricity based can be of significant value to address immediate problems of air pollution. 

 

 Economic benefits: In addition to tactical interventions, focussing on strengthening local manufacturing 

capacity can also lead to lower prices of renewable energy systems and to increased export capabilities. 

Underscoring the economic benefits of this sector, projections from IRENA (2020) state that the complete 

transformation of energy systems in line with Paris Agreement, could “effectively pay for itself, with 

every dollar spent bringing returns between three and eight dollars,” leading to an increase of 2.4 % in 

GDP by 2050. 

 

5. Scaling renewable energy technologies: Policy strategies 

 National policy strategies on renewable energy have been continuously evolving and adapting to the 

status of local and international market development. Successful 

countries have supported a combination of policy instruments, 

customised to different renewable energy technologies to ensure 

their successful deployment. The paragraphs below briefly 

introduce these key policy instruments.  

 

 Targets and comprehensive national infrastructure/institutional planning: Setting long term policy 

targets, either in the form of vision statements or legal commitments, is the cornerstone of a strong 

                                                             
20 IRENA, Global Renewables Outlook: Energy Transformation 2050, 2020 
21 WWF, Toxic Air: The Price of Fossil fuels, 2019 
22 OECD, The Economic Consequences of Outdoor Air Pollution, 2016 

Fig 6: Projections for gain in welfare indicator in 2050 between the 
Transforming Energy and Planned Energy scenarios (in %); Source: 

IRENA 2020 & 

Impacts of temperature increase at  

1.5C V/s 2C# 
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renewable energy market. At the very least, targets indicate a political commitment for the long term 

where investors are comfortable to participate in a market. More importantly, and as can be learnt from 

the countries who have more 

mature renewable energy markets, 

targets help build the infrastructure 

required to sustain high capacity 

addition of renewable energy. 

Large scale integration of 

renewable energy requires 

appropriate transmission 

infrastructure as well as grid 

operating procedures/regulations 

to manage the high variability of 

renewable energy. Lack of 

commensurate transmission 

capacities in both China and India 

have led to heavy losses of generation from wind and solar plants, typically located in remote regions. A 

number of advanced countries and regions, including the European Union, are stepping up to set 

ambitious targets for 2050 (net-zero greenhouse gas emissions) that will involve economy-wide and 

society-wide transformation. The National Determined Contributions (NDCs), under the Paris 

Agreement, provide an important opportunity for setting long term targets for each signatory country and 

also serve as commitments to invite global investments. 

 

 Feed-in-tariffs/ tariff premium for new technologies or small markets: Feed-in tariffs or tariff premiums 

are a policy instrument that allows a premium in addition to the cost of generation or market price of 

electricity from renewable energy sources for the project or debt service timeline. This instrument has 

been used widely by several countries since the beginning of this transition and is today used primarily to 

support new or nascent technologies. The premium is also often justified due to the implicit and explicit 

subsidies offered to fossil-fuel based electricity. The instrument is also particularly useful in small scale 

markets where competition is limited. The pioneering success of solar PV capacities in Germany is 

mainly attributable to a well-designed feed-in-tariff mechanism. Despite the gradual shift towards more 

market-oriented mechanisms, more than 100 countries still rely on feed-in-tariff systems for promoting 

many of the renewable energy systems.  

 

Fig 7: Changes in policy strategies in the last three years; Source: REN21, 2019 
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 Auctions for mature technologies/market: A growing number of countries are shifting towards the more 

cost-efficient instrument of auctioning renewable energy capacities or electricity generation (Figure 7). 

Auctioning introduces competition in the 

market, leading to least-cost price 

realisation. The sharp reduction in the 

prices of renewable energy, in many cases, 

cheaper than conventional power, has been 

attributed to the onset auctioning regime to 

a large extent. In 2018, 48 countries across 

the globe held auctions renewable energy 

technologies.23 One of the key advantages 

of the auctioning system is that auction 

programmes can be designed to suit the end 

objective and can be customised for the 

national electricity market type. For instance, Brazil conducted technology-neutral auctions to discover 

least price electricity across all sources while a number of other countries conducted auctions for all 

renewable energy sources.24  It is also possible to design auctions in a way to adjust for the variability of 

renewable energy sources and account for local social and environmental impacts. For instance, India 

recently completed its first ever auctions for round-the-clock solar power that will use storage systems 

along solar PV systems to supply reliable power to the grid.25 Renewable energy auctions, however, if not 

designed effectively or in the absence of adequate institutional capacity, can lead to adverse effects on the 

market.  

 

 Phasing out fossil fuels:  

o Carbon pricing and cap-trade system: The transition to renewable energy will make little impact on 

the net carbon emissions unless it successfully replaces the 

existing conventional capacity for supplying power or reduces 

the accelerating demand. This has been demonstrated in the past 

as the 2537 GW renewable energy globally added to date, have 

had only limited success in shifting the balance from the coal 

power sector.  Carbon pricing has been considered to be 

particularly economically efficient for this.   Carbon pricing involves correcting a market error to 

reflect the environmental and social costs of fossil-fuel based electricity. This entails adding tax to 

                                                             
23 REN21, Renewables 2019 Global Status Report, 2019 
24 REN21, Renewables 2019 Global Status Report, 2019 
25 https://www.outlookindia.com/newsscroll/renew-solar-power-bags-400-mw-renewable-energy-projects-at-rs-
290unit-mnre/1829104 

Fig 8: Volume auctioned between January 2017 and December 

2018, by region and technology (GW); Source: IRENA, 2020 

Impacts of temperature increase at 

 1.5◦C V/s 2◦C# 

https://www.outlookindia.com/newsscroll/renew-solar-power-bags-400-mw-renewable-energy-projects-at-rs-290unit-mnre/1829104
https://www.outlookindia.com/newsscroll/renew-solar-power-bags-400-mw-renewable-energy-projects-at-rs-290unit-mnre/1829104
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the fossil-fuel generated electricity, making it more expensive than market or purchase agreement 

rates.  For instance, India levied a carbon tax of 50 USD per tonne of coal utilised in 2010. The other 

form of carbon pricing can be the cap 

and trade system that puts a cap on the 

amount of emissions allowed in the 

economy or from specific sectors (The 

EU Emission Trading System, for 

instance). Revenue generated from 

carbon pricing programmes is usually 

either invested in aiding renewable 

energy projects, helping communities 

inconvenienced by the price rise or 

directed towards climate adaptation 

measures.  Fifty seven carbon pricing 

initiatives are in place today across the world, covering 20% of global carbon emissions.26 

Governments raised approximately 44 billion USD in carbon pricing revenues in 2018.27  

o Fossil fuel subsidy reforms: The conventional power industry, because of its traditionally 

unchallenged importance in the economy, has often been supported with both explicit and implicit 

subsidies (such as freight tax waivers or environmental clearance waivers). At the very minimum, it 

is important to phase out these subsidies to build a level playing field for renewable energy sources. 

In 2017, global fossil-fuel subsidies (energy) amounted to 300 billion USD, which is an increase 

from 2016 and doubles the subsidy support available for renewable energy (Figure 9).28 If 

environmental and social costs are taken into account, the real cost of fossil fuel subsidies amounts to 

5.2 trillion USD.29 Coal market prices are typically half of their actual efficient levels in most 

countries.30 Other reports find that fossil-fuel based electricity is also heavily subsidised, often due to 

development/ welfare concerns in developing countries.31 Subsidies, of this nature, either financially 

burden the sector or discourage uptake of decentralised renewable energy (e.g. solar rooftop PV).  

o For market forces to act in a way that resolutely drives out the more expensive and environmentally 

and socially harmful fossil-fuel based electricity, undertaking wide-scale subsidy reform is inevitable 

and necessary. Both IEA and IRENA research initiatives show that a relatively low carbon tax would 

be sufficient to make around half the world’s emissions uneconomic.  

 

                                                             
26 World Bank, State and Trends of Carbon Pricing 2019, 2020 
27 World Bank, State and Trends of Carbon Pricing 2019, 2020 
28 REN21, Global Status Report, 2019 
29 REN21, Global Status Report, 2019 
30 IMF, Global Fossil Fuel Subsidies Remain Large: An Update Based on Country-Level Estimates, 2019 
31 https://energypost.eu/400bn-in-global-fossil-fuel-consumption-subsidies-twice-that-for-renewables/ 

Fig 9: Types of Carbon pricing schemes across countries; 

Source: World Bank, 2020 

https://energypost.eu/400bn-in-global-fossil-fuel-consumption-subsidies-twice-that-for-renewables/
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 Planning for variable renewable energy (VRE): With the rising capacities of renewable energy, 

there is need for an immediate change in the power systems that were originally built for stable 

dispatchable power like coal or gas. 

Large scale addition of variable power 

from renewable energy will need not only 

technological changes but also systemic 

changes, such as encouraging flexible 

economy-wide demand and supply 

linkages, the establishment of power 

markets, and grid enhancement and 

regulations. Therefore, countries 

advancing on large-scale renewable 

energy need to factor in these ancillary 

aspects as well as associated costs. Early planning and implementation will help in avoiding the 

issues that have been faced by new renewable energy markets. Some of the frontier technologies that 

countries need to keep into consideration in planning are briefly discussed below:  

o Batteries and pumped hydro: Storage is a critical component of this. The recent decrease in prices 

and latest technological developments in large-scale batteries has extended a ray of hope for not just 

decentralised renewable energy systems but also grid connected systems. Global battery storage 

capacity totalled just over 3 GW in early 2019, with nearly 80% of new additions concentrated in 

five countries. Costs of battery packs have decreased by 87% in the last decade.32 Another upcoming 

storage technology is that of pumped hydro that operates through smaller dams. To date, pumped 

hydro has been deployed successfully with a global capacity of 161 MW.33 These storage options 

hugely alter the variability issue often considered to be one of the main barriers for grid integration. 

However, utilisation of storage options needs planning with other technological options available for 

managing the variability of renewables. 

o Flexibility enhancing technologies: Upcoming 

technologies like electric transportation and heat pumps serve as 

potential sources of demand flexibility, especially when combined 

with a high level of digitisation or ‘smartness.’ A growing number 

of countries are moving towards ambitious plans for electric 

mobility driven by a host of reasons like local air pollution, reducing dependence on imported fuel or 

vagaries of international pricing. Decentralised demand management, or techniques to make 

consumer demand more flexible, can be utilised to match the supply variability from renewable 

                                                             
32 BNEF, Battery Price Survey, 2019 
33 Ren 21, Global Status Report, 2019 

Impacts of temperature increase at 

 1.5◦C V/s 2◦C# 

Fig 10: Fossil fuel subsidies, per person, by Country, 2017; Source: 

REN 21 GSR, 2019 
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energy. This, however, will need strong interventions in terms of market and policy settings that 

harmonise the operation of these technologies with the broader tenets of the power system. 

o International power grids/ exchanges: Another important strategy for exploiting the variability of 

renewable energy is to spread the electricity supply and demand over large areas. Large catchment 

areas with multiple nodes of concentrated supply and demand, allow flexibility in the system. To 

pursue this, groups of countries are collaborating or partnering to build large scale electricity 

‘highways’ that allow the building of transmission infrastructure corridors to trade electricity on a 

least-cost basis. Advanced discussions on multilateral trade of electricity are already taking place 

amongst ASEAN and Middle Eastern countries, while planning for capacity building for multilateral 

trade in the African region is underway for the West Africa Clean Energy Corridor (WAECC) and 

Africa Clean Energy Corridor (ACEC).  

 

 We are currently at a point in this journey where technology, as well as economics, are making great 

strides and pushing the balance of power toward the clean energy transition. However, these are part 

of a much bigger puzzle. Facilitating infrastructure, finance, legislation, and social support for this 

transition immediately to attain the 1.5 degrees climate target is the key challenge. National 

governments, through international co-operation and local participation, will need to play their part 

in putting this puzzle together and help make this energy transition a timely success. 
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Endnotes 
 

 

# Infographics by World Resources Institute based on IPCC, Special Report on the impacts of global warming of 1.5C, 
2018 
 
& The projections are based on scenarios of energy transformation up to 2050. The “Planned Energy Scenario” (PES) is 
the primary reference case for this study, providing a perspective on energy system developments based on governments 
current energy plans and other planned targets and policies (as of 2019), including Nationally Determined Contributions 

under the Paris Agreement, unless the country has more recent climate and energy targets or plans. The “Transforming 
Energy Scenario” (TES) describes an ambitious, yet realistic, energy transformation pathway based largely on renewable 
energy sources and steadily improved energy efficiency (though not limited exclusively to these technologies). This would 
set the energy system on the path needed to keep the rise in global temperatures to well below 2 degrees Celsius (°C) and 
towards 1.5C during this century. 
 

Prepared by Sumedha Basu (sumedha@climateparl.net). Please get in touch in case of further 

questions or clarifications.  
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