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Abstract— As recently as year 2011, long term contracts 

were being finalised for tariff of INR 18 per kWh for Solar 

PV in India. The recent bid of INR 4.63 per kWh for NTPC 

500MW tender proves how far India has travelled in Solar 

PV in last 4 years. ACWA POWER, a water and power 

developer based in the Saudi capital Riyadh, won the 

world’s largest ever solar tender with the cheapest ever price 

for a large scale solar project– a 260MWp solar PV plant at 

the Solar Park in Dubai, at a cost of just $US0.058/kwh 

.With Solar PV competing with non-renewable sources ,this 

paper tries to analyze the factual position on  tariffs & 

investment in Solar PV viewed with corresponding 

prospects of fossil fuel industry as per recent developments 

reported worldwide. 
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I. INTRODUCTION 

Energy analysts say there is an energy transition that is 

taking place around the world – one marked by renewable 

energy(including Solar PV) displacing fossil fuels, and the 

plunge in the oil price forcing the cancellation of tens of 

billions of high priced oil projects. Over the next two 

decades we see the global energy transition being driven by 

the ever-increasing competitiveness of Solar PV versus 

fossil fuels .Over time, as Solar PV costs continue to come 

down and economies of scale continue to increase, the 

relative competitiveness of Solar PV in the global energy 

mix will only increase further. We try to understand the 

present status & future of Solar PV & compare the same to 

that of fossil fuels. The sections 2, 3, 4 & 5 below discuss 

the subject in detail. 

II. SOLAR PV - RECENT DEVELOPMENTS & REPORTS 

Some of the recent developments/reports 

mentioned below are an indication of the path of continuous 

growth Solar PV is taking in India & the World – 

A Saudi company set two global records for cheap 

solar power recently. ACWA POWER, a water and power 

developer based in the Saudi capital Riyadh, won the 

world’s largest ever solar tender with the cheapest ever price 

for a large scale solar project. (The project is the second 

phase of the development of the Dubai solar park, which 

will grow to 1,000 MW of solar electricity over time). 

ACWA will build – with the help of Spanish group TSK and 

technology from US-based First Solar – a 260MWp solar 

PV plant at the Mohammed Rashid Al Maktoum Solar Park 

in Dubai, at a cost of just $US0.058/kwh. The price it bid is 

20 per cent cheaper than the previous benchmark for solar 

tenders. What’s more, it is 30 per cent cheaper than the price 

of gas that is currently used for nearly all of the electricity 

generation in the United Arab Emirates. Mark Lewis, from 

Kepler Chevreux, noted of the Dubai deal: “This is a major 

breakthrough in the oil-fired Emirates, and a clear 

demonstration of the ongoing global energy transition. The 

agreed price – in EU currently terms at €0.050/kWh – 

compares extremely favorably, for example, with the 

guaranteed real-terms price of £92.5 (€0.120/kWh) over 35 

years that the UK government has offered for the 

construction of the new Hinkley Point C nuclear power 

plant. [57] 

U.S.-based Sun Edison has won a bid to sell solar 

power in India at a record low tariff. Sun Edison won the 

auction for a 500 megawatt Solar PV project in Andhra 

Pradesh, bidding to supply power at 4.63 rupees ($0.0706) 

per kilowatt-hour to NTPC, a state owned company. The 

500 MW auction was oversubscribed 10.5 times. A total of 

30 prospective project developers submitted bids for a total 

of 5.5 GW capacity. Earlier, Sun Edison pledged to install 

10 GW of solar power capacity in India over the next 5 

years. Pashupathy Gopalan, President and MD of Sun 

Edison Asia-Pacific, said this bid would be the beginning of 

solar revolution in India. “These low bids are the result of 

the tireless efforts of the minister (Piyush Goyal) and the 

ministry. They took a lot of feedback from the industry, 

assured the investors about the transmission and evacuation 

of power and land availability for the project. Then, an 

entity like NTPC is also involved. As the risks were 

significantly reduced, all this was factored in the low bids 

that were quoted,” [58] 

Following the announcement of 100 GW target, the 

Government of India received (non-binding) investment 

commitments of over 171 GW for solar project development 

from over 50 developers. International developers such as 

ENEL Green Power, ENGIE, FRV and Sembcorp have also 

announced their entry into India with significant acquisitions 

or project development plans. In October 2015, we saw 

Sany Group, China, announcing plans to invest USD 3 

billion in Indian by 2020, Chint Group, China, announcing 

plans to invest USD 2 billion by 2020 and 

SoftBank/Foxconn/Bharti joint venture signing its first USD 

2 billion memorandum of understanding in Andhra Pradesh 

for 3 GW of solar as a part of its overall plan to invest into 

20 GW of solar projects. During Prime Minister Modi’s 

recent visit to the UK, a large European project developer, 

Lightsource, signed a memorandum to develop 3 GW of 

solar capacity in the country. Last week, China’s Trina Solar 

signed an agreement with the government of Andhra 

Pradesh to invest INR 28 billion (USD 420 million). 

Moreover, there are several manufacturing capacities being 

planned by Adani Group, JA Solar, Hanwha and Q CELLS 

amongst others. It is possible that, if the country reached its 

100GW solar target within less than seven years, solar 

power would account for 10.5% of all energy consumed 

within the India, Under the latest announcements, the 

100GW would be made up of: 

 40GW of utility-scale solar (between central and 

state governments) 

 40GW of rooftop solar 

http://cleantechnica.com/2015/02/23/sunedison-commits-15-gw-renewable-energy-capacity-addition-india/
http://www.business-standard.com/search?type=news&q=Ntpc
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 20GW under the ‘entrepreneur’ scheme (20,000 

projects of 1MW) 

The government plans to set up 25 mega-solar 

parks of around 100MW each (2.5GW). Already 17 of these 

have been finalized, with just under 13GW capacity. [60] 

The total pipeline of yet to be commissioned 

projects in India that have been allocated or are in the 

process of being allocated now exceeds 14 GW. The 

government expects these projects to be commissioned over 

the next two years. More allocations are on the horizon. The 

Indian rooftop solar market grew 66% in the last 12 months 

despite the lack of any specific rooftop solar policy 

initiatives. . The Directors of Armstrong Energy Global 

believe that projects can be developed in India at grid parity, 

that is, without any need for subsidy from the Indian 

Government. Experts consider India to be the fifth most 

attractive country for investing in solar, ahead of established 

markets such as the UK and Spain. This is because of 

several factors, including: 

Power output is much higher. Due to the higher 

levels of irradiance, the Company expects power output per 

kWp to be circa 1,750 kWh per annum, compared with circa 

950 kWh per annum in the UK. 

There are minimal technical differences to projects 

in the UK. The majority of the equipment used (e.g. panels 

and inverters) are provided by market leading international 

suppliers with a track record of their equipment being 

considered to be bankable. 

Installation costs are much lower. Whilst projects 

in the UK typically cost circa £1 million a MWp, the 

Company expects to be able to install projects at close to 

£500,000 per MWp. [61] 

In 2013, First Solar signed a PPA for solar power 

in New Mexico at 5.8 cents per kWh, or, presumably, 8.5 

cents per kWh if you added in subsidies. The name of the 

power plant is Macho Springs Solar Park, and it has an 

electricity generation capacity of 50 MW. [62, 63] 

In Mid-2014, Energy announced that it had 

awarded a PPA to Recurrent Energy under 5 cents per kWh, 

or under 7.1 cents per kWh with the U.S. federal solar 

investment tax credit (ITC) included. The location is West 

Texas and capacity is 150 MW. [63] 

In Austin, Texas, this year, Austin Energy 

announced that it had received solar PPA bids under 4 

cents/kWh. With subsidies included (the solar ITC), that 

would still presumably be under 5.71 cents/kWh. The 

capacity was 600 MW. [63] 

Also this year, NV Energy signed a solar PPA at an 

initially stunning low price of $0.0387/kWh, or 5.53 

cents/kWh after accounting for the solar ITC. However, that 

PPA came with a price escalator, so the average price across 

the life of the PPA will be a bit higher. The capacity was 

100 MW.  [63] 

Global investment  in clean energy jumped 16% in 

2014 to £205bn, but because of the rapid drop in the price of 

that energy (the cost of solar has dropped by two-thirds in 6 

years), the money invested last year bought almost double 

the amount of electricity capacity as in 2011. At least 40 

GW of PV systems were installed globally in 2014, up from 

37GW in 2013 setting a new record for the solar PV sector. 

China, japan and USA were the three top markets in 

2014.The 540 GW mark at a global level could be reached 

in five years’ time. [10] 

The Saudi have a specific plan to invest more than 

$40 billion in solar over coming years. [20] 

In China, Wuxi Suntech Power claims the 

'levelized' cost of electricity from solar modules will match 

the country's coal-powered stations as soon as next year. 

[20] 

A new report by the IEA says utility-scale solar is 

already operating at plants in Chile and Mexico, selling into 

the spot market without subsidies. [15, 16, 21] 

Egypt’s NREA tender -- that is for 4.3 GW in 

renewable energy projects. The tender has now moved into 

its second stage, where the technical capacity of the 

applicants to execute on successful tenders will be assessed. 

Kuwait hopes to partner with international companies in a 

three-phase process, with the goal of generating a total of 

2,000 MW of renewable energy (15% of its total energy 

needs) by 2030. The first phase will be a 70 MW energy 

park scheduled to be completed by 2016. This facility will 

be built on a 100-square-kilometre (39-square-mile) area in 

Shagaya, a desert zone 100 km (62 miles) west of Kuwait 

City, near the borders with Iraq and Saudi Arabia. The 

second and third phases are projected to produce 930 MW 

and 1,000 MW, respectively. The Master Strategy of the 

Energy Sector in Jordan has set a target of 1,800 MW, or 10 

per cent of the country’s energy supply, to come from 

renewable sources by 2020. The Strategy calls for 600 MW 

of this new capacity to be provided by solar power. The 

Kingdom of Morocco’s solar plan, which will be one of the 

world’s largest solar energy projects, was introduced in 

November 2009 with the aim of establishing 2,000MW of 

solar power by 2020 (the Solar Plan). Five sites have been 

selected for the development of solar power plants, with the 

500MW phase one solar power complex at Ouarzazate . 

Qatar’s energy distributor, Kahramaa is in the process of 

deploying 200MW of solar projects, with the goal of 

generating 2% of the country’s electricity by 2020.[56,59] 

Solar and wind may now be the cheapest sources of 

new energy supply in the United Arab Emirates, according 

to a report released by the UAE Ministry of Foreign Affairs, 

International Renewable Energy Agency (IRENA) and the 

Masdar Institute of Science and Technology. According to 

the report, Renewable Energy Prospects: United Arab 

Emirates, the UAE could achieve a 10% share of renewable 

energy in its total energy supply and almost 25% in the 

power sector, resulting in energy system savings of $1.9 

billion annually by 2030.  Sharp declines in renewable 

energy costs in the UAE and rising costs for natural gas due 

to domestic production declines and an increase of more 

expensive imported sources are the key drivers for 

renewable energy's financial attractiveness, according to the 

study. Solar PV costs have fallen by 80% since 2008, while 

the cost of new gas supplies in the UAE has grown from 

under $2.50 per one million British thermal units (BTU) in 

2010 to $6-8/MMBtu for domestic production and $10-

18/MMBtu for imports today, even after the recent decline 

of oil and liquefied natural gas (LNG) prices. The report 

estimates that solar, wind, and waste-to-energy are 

preferable for power generation when new gas is above 

$8/MMBtu – making them immediately competitive in the 

UAE, where natural gas supplies almost 100% of power. 

http://www.renewableenergyworld.com/articles/2013/06/new-mexico-approves-miniscule-ppa-for-states-biggest-solar-plant.html
http://www.renewableenergyworld.com/articles/2013/06/new-mexico-approves-miniscule-ppa-for-states-biggest-solar-plant.html
http://www.renewableenergyworld.com/articles/2015/07/how-solar-energy-zones-and-easy-permitting-helped-create-3-cent-solar.html
http://www.iea.org/publications/freepublications/publication/Tracking_Clean_Energy_Progress_2015.pdf
http://www.pv-magazine.com/http:/
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The savings from generating solar power during the 

daytime, instead of consuming gas, are so great that they 

could justify 17.5 GW of PV in the UAE by 2030, up from 

around 40 MW today. [28] 

California leads the U.S. in solar penetration with 

more than 5% -- not even including 2.3 GW of distributed 

solar. California’s big rise in solar production came in the 

same year that severe drought conditions depleted the state’s 

hydroelectric reservoirs and caused hydropower generation 

to drop 46% compared to the previous five-year average. 

“Although solar is only available at certain times of the day, 

the annual increase in California's solar generation in 2014 

offset 83% of the decrease in hydroelectric generation,” 

according to EIA. [31] 

Solar accounted for 32% of new generating 

capacity in the U.S. last year, beating out both wind energy 

and coal for the second year in a row, according to GTM 

Research and the Solar Energy Industries Association. For 

the first time in history, each of the three major U.S. market 

segments – utility, commercial and residential – installed 

more than a Gigawatt of PV last year. The U.S. residential 

segment’s 1.2 GW in 2014 marks its first time surpassing 1 

GW. SEIA pointed out that residential continued to be the 

fastest-growing market segment in the U.S., with 2014 

marking three consecutive years of greater than 50% annual 

growth. “Without question, the solar Investment Tax Credit 

(ITC) has helped to fuel our industry’s remarkable growth. 

Today the U.S. solar industry has more employees than tech 

giants Google, Apple, Facebook and Twitter combined,” 

said SEIA President and CEO Rhone Resch. Making a case 

for the ITC, Resch added that since the tax credit was passed 

in 2006, the solar industry has created more than 150,000 

jobs and investment in solar installations nationwide has 

reached $66 billion. "We now have 20 GW of installed solar 

capacity – enough to power 4 million U.S. homes – and 

we’re helping to reduce harmful carbon emissions by 20 

million metric tons a year," Resch pointed out. [32] 

More than a third of all cumulative operating PV 

capacity in the U.S. came on-line in 2014. [32] 

For the first time ever, more than half a Gigawatt of 

residential solar installations came on line without any state 

incentive in 2014. [32] 

U.S. tech firm Apple completes 40 MW solar 

project in China and reveals plans for a further 200 MW of 

PV capacity in the country; will also green its suppliers by 

partnering with them on a 2 GW clean power push. Earlier, 

Apple signed a 25-year PPA with First Solar to construct 

130 MW of solar capacity in California, and has also begun 

work on a $2 billion, 70 MW solar-powered data center in 

Arizona. Apple now generates enough renewable energy in 

China to offset the company’s operations in the country, 

thus making Apple carbon neutral in China. [33] 

A report by the International Renewable Energy 

Association (IRENA) revealed that solar PV is the largest 

employer within the renewables sector, with more than 2.5 

million people working in the industry, and that renewables 

now employ 7.7 million people worldwide – an 18% 

increase in the space of one year. [6] 

Marking a significant change from just three years 

ago, China (10.6 GW in 2014), Japan (9.7 GW) and the U.S. 

(over 6.5 GW) are leading current solar industry growth, 

with the U.K. forging Europe’s onward path. Of the 40 GW 

installed in 2014, Europe accounted for just 7 GW, 2.4 of 

which were deployed in Britain, while Germany added just 

1.9 GW and France 927 MW. Despite this, Europe still leads 

in terms of cumulative installed capacity, at 88 GW. Also of 

note is Korea, whose solar market doubled to see a 

cumulative capacity of 900 MW at the end of 2014 – similar 

to that of Australia. South Africa, which has seen an 

enormous amount of activity recently, also boasts a capacity 

of 800 MW. Canada, Taiwan, Thailand, the Netherlands and 

Chile also added nearly 500 MW, respectively. 

Interestingly, there is a "perfect balance" between utility-

scale and distributed solar installations globally, said Solar 

Power Europe, at around 20 GW each in 2014. However, 

when you look at individual markets, like Denmark, Austria, 

Belgium and Switzerland, for example, they are comprised 

almost entirely of residential and commercial installations. 

Overall, utility-scale solar is expected to drive growth, due 

to its increased cost competitiveness. In the rooftop sector, 

self-consumption is said to be becoming the "backbone" of 

distributed PV development. [36] 

Commenting on the U.S. market, Jacqueline 

Lilinshtein, BNEF U.S. analyst says, "It's surprising how 

much the cost of utility-scale solar PV has dropped in the 

US ... it's now ~$50 per megawatt hour if you include 

federal subsidies. Six months ago, it was $60 – so that's a 

pretty significant drop. We attribute this to lower installation 

and equipment costs fueled by increased competition to 

build before federal subsidies expire." [25] 

A joint study by GTM Research and kWh 

Analytics finds that distributed solar in the U.S., absent from 

official EIA figures, accounts for 9.2 GW, or 45%, of the 

nation's capacity. Accounting for the U.S.'s 700,000+ 

rooftop solar systems, the country's solar electricity 

generation capacity is around 50% higher than official 

figures suggest. [46] 

Solar PV technology has already exceeded its 

deployment goals under the European Commission's 

renewable energy targets. Overall, the EU is on track to 

meet its 2020 targets, with renewables accounting for a 

projected 15.3% of overall European energy consumption in 

2014.Based on the level of renewable energy deployment in 

the EU, a demand reduction of 116 Mtoe was seen in 2013 

for fossil fuels. Meanwhile, renewables helped to avoid 388 

Mt of CO2 emissions. At 75%, the highest levels were seen 

in the electricity sector, while the lowest emission savings 

were achieved in transport sector (9%). [47] 

Innovation is coming to the fore in terms of a 

utility’s approach to solar development. For instance, four 

utilities have launched pilot rooftop solar ownership 

programs, which are targeted at the residential market. 

These programs will see residential owners hosting solar on 

their rooftops, while the utility oversees the financing, 

maintenance and risk management aspects. Community 

solar is becoming a watchword, with SEPA reporting that 15 

utilities not considering community programs previously 

were doing so in 2014; a further six have actually 

implemented them. Overall, SEPA reports that at least 93 

programs are active in the U.S., 77 of which are utility 

managed. [57] 

According to the utility rankings, Pacific Gas and 

Electric installed the most solar in 2014, at 1.68 GW, 

followed by Southern California Edison at 1.04 GW: these 

http://www.pv-magazine.com/news/details/beitrag/apple-to-open-2bn-solar-powered-data-center_100018024/#axzz3ozmOLi81
http://www.pv-magazine.com/news/details/beitrag/apple-to-open-2bn-solar-powered-data-center_100018024/#axzz3ozmOLi81
http://www.pv-magazine.com/news/details/beitrag/apple-to-open-2bn-solar-powered-data-center_100018024/#axzz3ozmOLi81
http://www.pv-magazine.com/news/details/beitrag/irena--solar-biggest-renewable-employer-globally_100019511/#axzz3aqkIy6hf
http://www.pv-magazine.com/news/details/beitrag/irena--solar-biggest-renewable-employer-globally_100019511/#axzz3aqkIy6hf
http://www.pv-magazine.com/news/details/beitrag/chinas-inverter-market-on-the-climb-despite-revenue-contraction--says-ihs_100019765/
http://www.pv-magazine.com/news/details/beitrag/juwi-shizen-energy-commences-25-mw-pv-plant-in-japan_100019653/
http://www.pv-magazine.com/news/details/beitrag/us--solar-accounts-for-51-of-all-new-q1-energy-additions_100019763/
http://www.pv-magazine.com/news/details/beitrag/canadian-solar-secures-financing-for-40-mw-solar-portfolio_100019753/
http://www.pv-magazine.com/news/details/beitrag/daimler-enters-energy-storage-market-with-mercedes-benz-branded-batteries--_100019715/
http://www.pv-magazine.com/news/details/beitrag/france-announces-tenders-for-pv-and-battery-storage-systems_100019408/
http://www.pv-magazine.com/news/details/beitrag/5-takeaways-from-2015-snec_100019382/
http://www.pv-magazine.com/news/details/beitrag/australias-largest-pv-power-plant-comes-online_100019764/
http://www.pv-magazine.com/news/details/beitrag/south-africa--sunedison-wins-solar-contracts-worth-371-mw--juwi-working-on-86-mw-project_100019747/
http://www.pv-magazine.com/news/details/beitrag/younicos-launches-north-american-storage-consulting-service_100019617/
http://www.pv-magazine.com/news/details/beitrag/taiwans-nsp-announces-yieldco_100019568/
http://www.pv-magazine.com/news/details/beitrag/trina-to-build-major-new-production-facility-in-thailand_100019361/
http://www.pv-magazine.com/news/details/beitrag/dutch-authorities-investigating-possible-pv-module-import-violations_100018530/
http://www.pv-magazine.com/news/details/beitrag/jinkosolar-supplies-33-mw-of-pv-modules-to-chile-project_100019727/
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two Californian-based utilities accounted for 48% of total 

installed capacity by utilities last year. Claiming four of the 

top ten spots, utilities in California are by far the most active 

in the field of solar, although those in Arizona, North 

Carolina, Hawaii and New Jersey have been noticeably 

active too. [19] 

Analysts say a massive 32 GW pipeline of utility-

scale solar is under development in the U.S., with 

developers aiming to finish their projects by the end of 

2016, when the Federal energy investment tax credit (ITC) 

expires. Almost half of this is set to be installed in leading 

solar state, California. [50] 

U.S. President Barack Obama unveiled a plan to 

train 75,000 solar workers by 2020. The Solar Ready Vets 

program was launched at 10 military bases. President 

Obama continues to pursue his second-term legacy of action 

on climate change with a new program that aims to train 

U.S. military veterans for employment in the solar industry. 

[49] 

Figures from the U.S. Energy Information 

Administration (EIA) reveal that the amount of large-scale 

solar PV deployed in the U.S. doubled in 2014, growing by 

102% between 2013 and 2014. The entire U.S. solar 

industry – including residential and commercial scale PV – 

grew by 30% last year, with GTM Research confirming that 

around 6.2 GW of additional capacity was added – a figure 

that accounted for 32% of all new generating capacity in 

2014. [52] 

The new generation of cells cost around $0.80 a 

watt. First Solar is already producing modules for $0.40. Its 

commercial technology can capture 21.5pc of the sun's 

energy. [13] 

III. FOSSIL FUELS – THE FUTURE PROSPECTS 

The following developments/reports point towards a less 

than promising future for fossil fuels. An opinion is gaining 

strength to let the fossil fuels remain under ground. 

Oil sands projects in Canada which need an oil 

price of between $80 and $105 a barrel because of their 

massive upfront costs, are being deferred or cancelled, and 

so are projects elsewhere in the world. Canadian Natural 

Resources (CNR) has cut its 2015 capex budget by nearly 

one third, or $US2.6 billion, Shell stopped work on its Pierre 

River mine , Total cancelled its $11bn Joslyn project, and 

Statoil deferred its Corner in-situ project .Canada’s 

Financial Post quoted the consultant Wood Mackenzie as 

saying that if oil prices remain at current levels or fall 

further from here up to $12 billion of investment across all 

new Canadian oil-and-gas projects could be deferred in 

2015, $20 billion in 2016, and $27 billion in 2017. That is 

$US60 billion in a single country. Arctic oil drilling has also 

been put on hold, and so have some deep-water reserves, as 

this table below underlines. Many other oil & gas projects 

by Chevron, Conoco Philips, BP, Shell, Exxon, and Total 

have been reported to be put on hold. [1, 2] 

The governor of the Bank of England, Mark 

Carney, has warned that the “vast majority of fossil fuel 

reserves are unburnable” and the bank itself is conducting an 

inquiry into the risk that inflated fossil fuel assets pose to the 

stability of the financial system. [8] 

The president of the World Bank, Jim Yong Kim, 

urges: “Be the first mover. Use smart due diligence. Rethink 

what fiduciary responsibility means in this changing world. 

It’s simple self-interest. Every company, investor and bank 

that screens new and existing investments for climate risk is 

simply being pragmatic”. [9] 

Bank of England’s deputy head of supervision for 

banks and insurance companies, Paul Fisher, warns, as he 

did this month: “As the world increasingly limits carbon 

emissions, and moves to alternative energy sources, 

investments in fossil fuels – a growing financial market in 

recent decades – may take a huge hit”.[7] 

President Obama puts it most pithily: “We’re not 

going to be able to burn it all.” [17] 

Some huge endowments and investment funds have 

already announced that they will be decarbonizing their 

portfolios, exiting fossil fuels altogether and/or investing in 

cleaner alternatives. They include the Rockefeller Brothers 

Fund; Stanford, Glasgow and Australian National 

Universities; the British Medical Association; Norway’s 

Government Pension Fund Global, which has sold off 32 

coal companies on climate and environmental grounds; 

AP4, the giant Swedish pension fund; and many other faith 

groups, local councils and asset managers. The World 

Council of Churches has committed not to invest. [17] 

The International Monetary Fund report titled 

"How Large Are Global Energy Subsidies" - alleges that the 

fossil fuels enjoy hidden support worth 6.5pc of world GDP. 

This will amount to $5.7 trillion in 2015, mostly due to 

environmental costs and damage to health, and mostly 

stemming from coal. The World Health Organization - has 

sharply revised up its estimates of early deaths from fine 

particulates and sulphur dioxide from coal plants. This is a 

point to be noted for those accustomed to arguing that solar 

or wind are a prohibitive luxury, while coal, oil, and gas 

remain the only realistic way to power the world economy. 

The annual subsidy bill for renewables is just $77bn, trivial 

by comparison. [12] 

The British electricity group SSE will close its 

Ferrybridge coal-powered plant next year, citing the 

emerging political consensus that coal "has a limited role in 

the future".[13] 

Two coal-powered stations were shut down in 

Beijing. The last will be mothballed next year. Deutsche 

Bank expects China's coal use to peak as soon as 2016, an 

unthinkable prospect five years ago. [14] 

The International Energy Agency says that two-

thirds of all fossil fuel reserves booked by global companies 

can never be burned if the world reaches a 2C accord in 

Paris. The assets will be worthless. [35] 

A report by University College London said the 

Arctic would never be developed under a 2C degree policy. 

Over 75pc of Canada's oil would have to stay in the ground, 

as would 95pc of coal reserves in the US, Russia, and the 

Middle East, unless there are radical advances in carbon 

capture and storage. [3] 

The Bank of England has launched an enquiry to 

determine how much of the $5.5 trillion invested in fossil 

fuel exploration and development over the last six years is 

really viable, and whether it could become the new 

‘subprime’ for the global financial system. This probe has 

now spread to the whole G20. [13] 

http://www.pv-magazine.com/news/details/beitrag/obama-pledges-more-us-solar-buildings-and-jobs_100015057/#axzz3WZRcJW3e
http://www.pv-magazine.com/news/details/beitrag/obama-pledges-more-us-solar-buildings-and-jobs_100015057/#axzz3WZRcJW3e
http://www.pv-magazine.com/news/details/beitrag/us-solar-installations-up-30-to-62-gw-in-2014_100018531/#axzz3VCARb6yW
http://www.pv-magazine.com/news/details/beitrag/us-solar-installations-up-30-to-62-gw-in-2014_100018531/#axzz3VCARb6yW
http://www.pv-magazine.com/news/details/beitrag/us--large-scale-solar-generation-doubled-in-2014--says-eia_100018502/#axzz3VCARb6yW
http://business.financialpost.com/2014/02/12/shell-halts-work-on-pierre-river-oil-sands-mine-in-northern-alberta/?__lsa=8996-2382
http://business.financialpost.com/2014/02/12/shell-halts-work-on-pierre-river-oil-sands-mine-in-northern-alberta/?__lsa=8996-2382
http://business.financialpost.com/2014/05/29/total-sa-suspends-11b-joslyn-oil-sands-mine-in-alberta-lays-off-up-to-150-staff/?__lsa=8996-2382
http://www.reuters.com/article/2014/09/25/statoil-canada-oilsands-idUSL2N0RQ2CE20140925
http://business.financialpost.com/2015/01/02/almost-60-billion-in-canadian-projects-in-peril-as-collapse-in-oil-investment-echoes-the-dark-days-of-1999/?__lsa=8996-2382
http://www.theguardian.com/environment/2014/oct/13/mark-carney-fossil-fuel-reserves-burned-carbon-bubble
http://www.theguardian.com/environment/2014/oct/13/mark-carney-fossil-fuel-reserves-burned-carbon-bubble
http://www.theguardian.com/environment/2014/dec/01/bank-of-england-investigating-risk-of-carbon-bubble
http://www.theguardian.com/environment/2014/dec/01/bank-of-england-investigating-risk-of-carbon-bubble
http://www.worldbank.org/en/news/speech/2014/01/23/world-bank-group-president-jim-yong-kim-remarks-at-davos-press-conference
http://www.worldbank.org/en/news/speech/2014/01/23/world-bank-group-president-jim-yong-kim-remarks-at-davos-press-conference
http://www.theguardian.com/environment/2015/mar/03/bank-of-england-warns-of-financial-risk-from-fossil-fuel-investments
http://www.theguardian.com/environment/2015/mar/03/bank-of-england-warns-of-financial-risk-from-fossil-fuel-investments
http://www.nytimes.com/2014/06/08/opinion/sunday/friedman-obama-on-obama-on-climate.html?_r=0
http://www.theguardian.com/environment/2014/sep/22/rockefeller-heirs-divest-fossil-fuels-climate-change
http://www.theguardian.com/environment/2014/sep/22/rockefeller-heirs-divest-fossil-fuels-climate-change
http://www.theguardian.com/environment/2014/oct/08/glasgow-becomes-first-university-in-europe-to-divest-from-fossil-fuels
http://www.theguardian.com/australia-news/2014/oct/17/anu-fossil-fuel-divestment-furore-proves-movement-is-no-sideshow
http://www.theguardian.com/australia-news/2014/oct/17/anu-fossil-fuel-divestment-furore-proves-movement-is-no-sideshow
http://www.theguardian.com/environment/2015/feb/05/worlds-biggest-sovereign-wealth-fund-dumps-dozens-of-coal-companies
http://www.theguardian.com/environment/2015/feb/05/worlds-biggest-sovereign-wealth-fund-dumps-dozens-of-coal-companies
http://www.theguardian.com/environment/2014/jul/11/world-council-of-churches-pulls-fossil-fuel-investments
http://www.theguardian.com/environment/2014/jul/11/world-council-of-churches-pulls-fossil-fuel-investments
http://www.telegraph.co.uk/finance/comment/11627647/IMF-fuel-subsidies-are-not-what-they-seem.html
http://www.telegraph.co.uk/finance/economics/11563768/G20-to-probe-carbon-bubble-risk-to-global-financial-system.html
http://www.telegraph.co.uk/finance/economics/11563768/G20-to-probe-carbon-bubble-risk-to-global-financial-system.html


Fossil Fuel to Solar PV Transition – The Prospects 

 (IJSRD/Vol. 3/Issue 11/2016/100) 

 

 All rights reserved by www.ijsrd.com 419 

Carbon Tracker estimates that $1.1 trillion of 

investment has gone on ventures that will require oil prices 

above $95 a barrel over the next decade to break even. [53] 

An “induced implosion” of the fossil fuel industry 

must take place for there to be any chance of avoiding 

dangerous global warming, according to one of the world’s 

most influential climate scientists. Laurence Tubiana, 

France’s climate change ambassador, said the aim of the UN 

summit is to send a signal that the transition from coal, oil 

and gas to a low-carbon economy is inevitable. If the aim is 

achieved, Tubiana told the Guardian, “you will see a 

massive acceleration [to a greener economy], particularly on 

the investment side in the next five years”. The conference 

was addressed by Nobel prize-winning economist Joseph 

Stiglitz, who said the fossil fuel industry faced big 

challenges: “A mixture of many different changes going on 

– consumption patterns, civil society, and political action – 

will be disruptive to the carbon economy.”Stiglitz, 

Schellnhuber and Tubiana all expressed support for the 

global divestment campaign, which lobbies investors to sell 

their stocks in the biggest fossil fuel companies. The Paris 

conference was attended by more than 2,000 scientists from 

100 countries. Schellnhuber told the delegates: “In order to 

stay below 2C (3.6F) [the internationally agreed limit for 

global warming], or even 3C, we need to have something 

really disruptive, which I would call an induced implosion 

of the carbon economy over the next 20-30 years. Otherwise 

we have no chance of avoiding dangerous, perhaps 

disastrous, climate change.” (23) 

Three hundred faculty members at Stanford 

University urge its president, John Hennessy, and the board 

of trustees, to move away from all fossil fuel investment. 

Faculty members at Stanford would like to see the university 

call all ties with fossil fuel investment. Professors at 

California's Stanford University, including latest Fields 

medal winner Maryam Mirzakhani and a number of Nobel 

Laureates, have urged the university’s president, John 

Hennessy, and its board of trustees to divest away from all 

investment in oil, coal and gas companies and fully 

recognize the urgency of climate change. [42,43] 

In the summer of 2014, leading private equity bank 

UBS issued a briefing to its clients advising that "large-

scale, centralized power stations" are some 10-20 years from 

extinction and called on investors to back solar energy as the 

future. "By 2025 everybody will be able to produce and 

store power," said the report. "And it will be green and cost 

competitive, ie, not more expensive or even cheaper than 

buying power from utilities." A month later the Rockefeller 

Brothers Fund (RBS) – the heirs to the Rockefeller fortune – 

joined a coalition of philanthropists pledging to rid 

themselves of more than $50 billion in fossil fuel assets. The 

move was welcomed by environmentalists and businessmen 

alike, with RBF President Stephen Heintz stating: "If John 

D. Rockefeller were alive today, as an astute businessman 

looking out to the future, he would be moving out of fossil 

fuels and investing in clean, renewable energy." [44] 

Report by Carbon Tracker initiative suggests coal 

industry could be in terminal decline, revealing industry lost 

76% of its value in the past five years. The U.S. coal 

industry is facing terminal decline, says the report, as keener 

green regulations and cheaper solar power stick the boot in. 

The growth of the renewable energy industry in the U.S. is 

participating in the decline of the country’s coal industry, 

with a recent report by the Carbon Tracker Initiative 

revealing a sector that is in terminal decline. According to 

the report, the U.S. coal industry has lost 76% of its value in 

the past five years, with 26 leading companies going bust 

since 2012 and 264 mines closing between 2011 and 2013. 

Peabody Energy, the world’s largest private coal company, 

has lost 80% of its share price since 2011. -The concept of 

"stranded assets" – whereby companies hold increasingly 

worthless reserves of fossil fuels as governments and 

international bodies pour greater environmental regulations 

into their energy mix – was raised by Carbon Tracker in its 

report, [51] 

Both China and India have lowered their coal 

consumption in recent years (China’s consumption fell 3% 

in 2014) as both of these nations have increasingly 

embraced solar PV and other forms of renewable, further 

undermining the U.S. coal industry’s strategy for survival. 

"The roof has fallen in on U.S. coal, and alarm bells should 

be ringing for investors in related sectors around the world," 

added Andrew Grant, the report’s other co-author. "These 

first tremors are among the clearest signs yet of a seismic 

shift in energy markets, as high carbon fuels are set to be 

increasingly outperformed by lower carbon alternatives." 

[52] 

"The fact that oil is so unpredictable is one of the 

reasons why we must move to renewable energy, which has 

a completely predictable cost of zero for fuel," urged 

Christiana Figueres, executive secretary of the UN 

Framework Convention on Climate Change at the opening 

of the COP20 climate conference in Peru. Following oil’s 

dramatic price fall, two seismic announcements that could 

hammer a further nail into the fossil fuel coffin. First, 

German utility E.ON announced that it is to pivot away from 

fossil fuels by 2016, pouring the majority of its resources 

into the development of renewable energy sources. Then, a 

day later, the Bank of England (BOE) wrote a letter to the 

U.K. government's Environment Audit Committee 

announcing that it is to formally begin examining the risks 

fossil fuel companies pose to financial stability. [64] 

BOE governor Mark Carney expressed his concern 

that much of the world's proven coal, oil and gas reserves 

may be "unburnable" if the world is to keep global warming 

within safe limits. "In light of discussions with officials, we 

will be deepening and widening our inquiry into the topic," 

wrote Carney. "I expect the Financial Policy Committee to 

also consider this issue as part of its regular horizon-

scanning work on financial stability risks. “That risk is 

predicated on the widely-held belief among scientists that 

further burning of fossil fuels risks driving up the global 

temperature by a further 2C by 2050 – at which point 

catastrophic and irreversible climate damage will occur. The 

U.K.'s chairwoman of the Environmental Audit Committee, 

Joan Walley, has welcomed the BOE's public commitment 

to questioning the role of fossil fuels in the economy, 

stating: "Policymakers and now central banks are waking up 

to the fact that much of the world’s oil, coal and gas reserves 

will have to remain in the ground unless carbon capture and 

storage technologies can be developed more rapidly." In 

light of the BOE's announcement, Nicholas Stern – former 

chief economist at the World Bank and member of the 

House of Lords – told Bloomberg: "The world is likely to 
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strengthen its resolve on climate change. Investment in 

fossil fuels should be seen as a rather risky activity." Jeremy 

Leggett, founder of U.K. solar company Solarcentury and 

renowned advisor on energy and climate change, told that 

the world is indeed at a turning point. "I think 2015 will be a 

turnaround year from carbon to solar," he said. [64] 

Energy analysts from the U.K.-based investment 

bank, Barclays said the Paris deal which aims to cap global 

warming well below 2°C, with an aspirational target of 

1.5°C, will result in a boost to renewable energy, and will 

cause a rethink from investors about new investments in 

fossil fuel sources. Lead analyst Mark Lewis says the 

implications for the fossil fuel industry are profound, and 

will likely cause it to suffer a loss in revenue of around 

US$33 trillion out to 2040 over business as usual. [5] 

IV. THE TRANSITION 

The ultra-low LCOE agreed for the latest phase of Dubai's 1 

GW project is not typical but may point to an expectation of 

further falls in panel prices up to 2018.A report in the 

MENA Solar Brief – published by the Solar GC Alliance – 

examines what lies behind the $0.0598/kWh price agreed by 

Saudi developer ACWA Power and Spanish engineering 

company TSK and says it could be a pointer to falling panel 

prices. As per Energy and Research Institute, in New Delhi, 

the Saudi energy and desalination plant developer had 

offered DEWA a price of $0.054/kWh if given the contract 

to develop the whole Dubai scheme, which is planned to 

reach 1 GW capacity by 2030. As Dubai has twice the 

irradiation of Berlin, where the FIT is around $0.018/kWh, 

the LCOE agreed in the emirate is not unusual. [45] 

But consultant Morrow says, six-cent solar energy 

will not become the norm any time soon and ACWA had 

offered an aggressively low price – beating the 

$0.0612/kWh offered by a consortium led by Spanish 

developer Fotowatio Renewable Ventures – helped by high 

insolation, helpful terrain, the possibility of residual value 

beyond the 25-year PPA and in-contract replacement panels 

of higher efficiency. Although there is no official incentive 

program in Dubai, which is hosting the World Future 

Energy Summit (WFES) this week, factors like free land 

and interconnection, low-cost financing and an agreed low 

return for DEWA's stake holding in the project would 

encourage low bids, with the publication stating the highest 

of the ten shortlisted bids was for $0.147/kWh. All of those 

'backdoor incentives' are cheaper for the Dubai government 

than the cost of providing the equivalent energy to meet 

rising domestic demand from liquefied natural gas imports. 

[45] 

“I think you have to look at it as an apples and 

oranges bid when you look at the LCOE with which ACWA 

won and projects elsewhere,” said Rockwell of Solar GCC 

Alliance. “It is a government initiated tender, the 

government is a partner in the deal, it is highly leveraged in 

terms of financing, it is very low cost financing, there is no 

cost for the land, it is on a site that has already been prepped 

for this type of construction, the company that won the bid 

is rushing towards an IPO, and the project is two years 

away!” Because of these factors , the cost structure of the 

project is “profoundly different” to those in other parts of 

the world and therefore misleading to developers and 

MENA governments alike. [56] 

U.S.’s largest solar power parks are already caused 

waves across the power market, with the 550 MW Topaz 

plant – the world's largest – and the forthcoming 579 MW 

Solar Star Project set to inject vast amounts of solar power 

into their local grids, disrupting energy prices in the process. 

At times, spot wholesale prices at Southern California’s 

SP15 hub – an area that covers Los Angeles and San Diego 

– averaged minus $60.94/MWh . The negative price of 

energy meant that the sell paid the buyer to take the power, 

so as to be able to keep its generator running. In addition to 

the Topaz and Solar Star plants, Apple is also investing 

$850 million into a nearby solar plant, being built with the 

assistance of U.S. thin film company, First Solar. [65] 

Researchers from Stanford University have laid out 

exactly how the planet could forego fossil fuel and nuclear 

power and adopt renewable energy across the board. The 

Stanford study's interactive maps outline how each of the 

139 countries analyzed can achieve 100% renewable energy 

by 2050.A new study by Stanford University’s 

Atmosphere/Energy Program makes the case that the world 

could be fully powered by renewable energy as early as 

2050 by detailing the necessary resources for each country. 

Researchers analyzed energy roadmaps for 139 countries 

and calculated how much energy they would need to meet 

demand for household electricity, industry, agriculture, 

transportation, heating and cooling. They examined the best 

renewable energy sources for the different countries and 

which ones made the most economic sense for each nation. 

According to their findings, solar, wind and hydro power 

could cover most of the energy demand in each country. 

Geothermal energy would also benefit a number of 

countries, including Iceland. Presenting a timeline for full 

adoption of renewables, the study says countries would stop 

building new coal, natural gas, biomass or nuclear plants by 

2020; new home appliances like stoves and heaters would be 

electric, not gas. By 2025, new cargo ships, trains, and buses 

would be electrified, followed by cars and trucks by 2030. 

The transition would be complete by 2050. [39] 

The Stanford researchers’ also estimated fully 

annualized levelised business costs for WWS electric power 

generators versus non-WWS conventional fuel generators, 

taking into account both low cost, high benefit (LCHB) and 

high cost low benefit (HCLB) scenarios. In-state fossil fuel 

and nuclear power plants should be retired under 

"enforceable commitments" and the permit approval process 

for WWS power generators and high- capacity transmission 

lines streamlined. By implementing such changes, and 

halting the construction of new coal, nuclear, natural gas, or 

biomass fired power plants by 2020, the study’s authors 

argue that it is feasible to convert to 100% of WWS power 

conversion in the U.S. by 2050. They conclude by saying, 

"The timeline for conversion is proposed as follows: 80–

85% of all energy to be WWS by 2030 and 100% by 2050. 

If this timeline is followed, implementation of these plans 

and similar ones for other countries worldwide will 

eliminate energy-related global warming; air, soil, and water 

pollution; and energy insecurity." [39] 

As per IEA, wind and solar, and energy efficiency, 

will account for more than two-thirds of abatement needed 

to meet the 2°C targets. It believes that nuclear (8 per cent) 

and carbon capture and storage (11 per cent) will play only 

minor roles, if they can manage their costs [56] 
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IRENA, in its report, says that the transition to a 

sustainable energy future by 2030 is both technically 

feasible and economically viable, thanks to the sharp falls in 

the cost of renewables, and solar and wind in particular. The 

U.S. can increase its share of renewable energy penetration 

to 27% by 2030 both technically and cost-effectively. This 

is the key message of a new report from the International 

Renewable Energy Agency (IRENA).IRENA released its 

report Renewable Energy Prospects: United States of 

America today. The report is part of IRENA’s REmap 2030 

roadmap. To reach the 27% renewables share, US$86 billion 

must be invested annually between now and 2030, an 

increase of $38 billion on a business-as-usual scenario. 

While this investment is hardly trivial, IRENA concludes 

that annual savings of between $30 billion and $140 billion 

will be achieved through the renewables switch, due to 

positive health impacts and emission reductions. The 

REmap roadmap maps out a proposed doubling of global 

renewable energy share by 2030. This includes the power 

and industry, building and construction and transport 

sectors. “This report adds to the growing chorus of studies 

that show the increasing cost competitiveness and potential 

of renewable energy in the US,” said Dolf Gielen, Director 

of IRENA’s Innovation and Technology Center. 

“Importantly, it shows the potential of renewables isn’t just 

limited to the power sector, but also has tremendous 

potential in the buildings, industry and transport sectors.” 

[27] 

A report by international energy research company 

Wood Mackenzie has posted that solar PV has the capacity 

to disrupt the U.S. energy landscape with similar speed and 

tumult as the shale industry managed – and may even 

directly impact natural gas markets in the near future. In 

asking if solar is the next shale.The role of solar in the North 

American power market has snowballed from a science 

experiment and a niche technology at best, to a key 

renewable competitor to wind, a regional threat for non-

renewable technologies, and a potential disruptor of utility 

business models and the power industry at large. Wood 

Mackenzie forecasts that solar PV costs will be at grid parity 

in 19 U.S. states by 2020, and expects that figure to double 

again by 2030, reaching 71 GW of cumulative PV capacity 

nationwide by 2035. However, as solar continues to 

represent a sound investment, it will not only gain greater 

penetration on the wholesale market but will also eat into 

the revenues of the natural gas sector. The more solar you 

build, the less attractive natural gas becomes. It is already 

happening in California. [29] 

As per European Photovoltaic Industry Association 

(EPIA), solar and wind will mitigate the effect of 3.8 billion 

tons of CO2 annually by 2030 as large-scale deployment of 

both technologies continues apace. With green energy set to 

receive more than 60% of the estimated $5 trillion that will 

be invested in new power plant projects over the next ten 

years, solar power can really begin to shine. In recent years, 

solar and other renewable energy sources have become 

increasingly insulated from the volatility of the oil market. 

According to the International Energy Agency (IEA), 

petroleum-based fuels provide just 5% of global power 

generation today. The rise in fracking in the U.S. has 

diminished its influence further, leaving solar markets in 

North America and Europe at little risk from oil price 

shocks. Tom Werner, SunPower’s chief executive, recently 

remarked in an analyst call that "the price of oil has almost 

nothing to do with future solar demand, even in the Middle 

East". He continued: "We can price solar energy 

significantly below diesel-produced electricity. You have to 

have substantially lower cost of barrel of oil to even come 

close to the numbers that you can hit with solar." Richard 

Mallinson , lead analyst in energy policy and international 

affairs at Energy Aspects, agrees with Werner. "The direct 

impact of the fall in oil prices on the solar industry, at least 

in Europe, is limited given liquid fuels contribute only a 

small fraction of thermal power generation," [15, 16, 21] 

UN analysis finds total shift away from fossil fuels 

will have minimal impact on economic growth while 

averting feared 2C temperature increase by 2050.A 

landmark report issued yesterday by the UN's 

Intergovernmental Panel on Climate Change (IPCC) 

suggests that catastrophic climate change can be averted if 

the world transitions to clean energy sources over the 

coming decade. The Mitigation Climate Change report 

found that the least risky and cheapest route towards 

avoiding a 2C global temperature rise by 2050 is to pursue 

renewable energy sources – such as solar PV and wind 

power – at the expense of polluting fossil fuels. [55] 

Solar energy is fast becoming a 'least-cost' option 

for U.S. utilities. Declining technology costs, policy support 

and retail rate levels are cited as contributing factors. Issues, 

including rate restructuring and grid integration, need to be 

addressed; meanwhile, community solar programs are 

garnering strong interest. 

Pacific Gas and Electric installed the most solar in 

2014, at 1.68 GW. In its latest Utility Solar Market 

Snapshot, the U.S. Solar Electric Power Association (SEPA) 

reports that solar energy is growing increasingly attractive 

for utilities. Overall, the top ten utilities accounted for 72% 

of all new installations in the U.S. in 2014, which is 

estimated to total around 5.3 GW (AC) across 183,00 

systems. Leading this charge are falling power purchase 

agreement (PPA) prices, sometimes under those seen in the 

natural gas market, meaning new U.S. markets are opening 

up for solar. States with higher solar insolation are also said 

to be experiencing prices competitive with those of natural 

gas. [48] 

Data from the Energy Information Administration 

reveals highest levels of renewable energy use in the U.S. 

since the Great Depression of the 1930s.Solar power 

capacity has grown by an average of 5% a year since 2001, 

but surged by 35% last year as the industry begins to take a 

greater slice of the renewable pie. Not since a time when 

wood was used to power many Americans’ homes has the 

U.S. consumed as much renewable energy as it does today, 

only this time it is solar, wind and hydroelectric power that 

is taking on the role as renewable energy du jour, finds a 

report by the U.S. Energy Information Administration 

(EIA). Solar’s input into the electrical grid is challenging 

hydro and conventional generators, even delivering negative 

power prices on sunny days, Bloomberg reports. [66] 

A report commissioned by the European Climate 

Foundation has forecast that oil imports into the U.K. could 

be slashed by as much as 40% by 2030 if the country can 

properly develop its electric vehicle market and 

infrastructure. [41] 
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Leading executives from the solar and wind 

industries went on the offensive at a climate conference in 

Paris, telling coal executives that renewable energy is the 

future, and that they had better get used to it. Glencore’s 

Hayward told the audience that it is simply not possible to 

remove coal from the energy mix, particularly in growing 

countries such as India, which will require a steady, reliable 

power supply if the economy is to reach its potential. To 

that, Sky Power’s Adler pointed to the falling costs of 

storage, arguing that solar and wind could “easily supply” 

large amounts of cheap and reliable power to countries like 

India. Adler’s stance was backed by the chief executive of 

Acciona group, Jose Manuel, who remarked that it was 

"absolutely possible for renewable to provide base load 

electricity in emerging markets" provided electricity grids 

were properly integrated. [34] 

Solar will attract funding of around US$3.7 trillion 

of over the next 25 years, becoming the largest energy 

segment in terms of new investment. This is the key finding 

from Bloomberg New Energy Finance in its New Energy 

Outlook 2015 (NEO),  which estimates solar will generate 

14% of the earth’s electricity by 2040.Solar deployment 

beyond 2018 is expected to be direct-subsidy free, in 

BNEF's latest global predictions. SG&E .Even with all 

direct subsidies subsiding by 2018, BNEF is predicting solar 

to become the largest target for energy investment through 

2040. Some 3.4 TW of solar will be added to global 

electricity grids, with an almost even split between utility 

scale and rooftop, with 1.8 TW and 1.7 TW each 

respectively. BNEF predicts rooftop PV to drive growth in 

markets such as the U.S. and Europe, while in non-OECD 

countries utility scale solar will remain important – where 

growing electricity demand is a major driver. The NEO 

predicts some 1,489 GW of PV power plants to be added in 

non-OECD countries through to 2040, while only 787 GW 

of small scale, largely, rooftop arrays. This ratio is largely 

inverted for OECD countries with 373 GW of big PV and 

882 GW of rooftop to be realized. Importantly, the NEO 

makes its predictions for solar deployment the context of a 

largely unsubsidized solar sector. It argues that economics 

rather than policy will drive solar deployment beyond 2018 

– a condition factored into its market predictions. BNEF 

expects net metering to be phased out by the end of 2017, 

with storage being adopted in large scales around 2025, to 

optimize self-consumption. Despite the predictions for 

massive deployment of solar globally, BNEF expects solar 

investment to decouple somewhat from installation figures. 

This is largely as a result of falling prices, and therefore 

reduced capex required for new capacity. BNEF still expects 

the global solar market to grow to $91 billion in 2015 to 

$109 billion in 2020. By 2040, the OEM predicts the global 

solar market to reap $179 billion in revenues. Turning to the 

contribution of electricity supply, the OEM sees “just 14%” 

of global electricity to be produced by solar in 2040. The 

geographical breakdown sees India leading with 20%, 

Europe 19.5%, the U.S. 14%, the Middle East and Africa 

18%, and China and Japan 14% each. Of the European 

markets, BNEF has Germany sourcing 22% of its electricity 

from solar, and the UK 24%.[37,38] 

Less known is that the cost of battery storage is 

also falling fast. We are moving much closer to the day 

when it will be cheaper for those in low or mid-latitudes to 

store energy when the sun is shining and release it later, than 

to draw power from the grid. The IEA estimates that the cost 

of a lithium-ion battery for grid-scale storage has fallen by 

more than three-quarters since 2008. The batteries last over 

three times as long. Tesla's Elon Musk  claimed their 

Powerwall rechargeable battery can clip on a garage wall 

and will retail for $3,000 to $3,500 (before installation 

costs), far lower than anything on the market. [15,16,21,22] 

Report by DNV GL for the European Commission 

claims 60% integration of renewable energy in European 

distribution grids feasible by 2030 given infrastructure and 

regulatory support. More specifically, the report suggests 

that active voltage control by distribution networks and 

decentralized generators are both effective and feasible, 

particularly when aligned with decentralized energy storage 

and variable restrictions placed on solar PV at certain times 

of the day.  Demand response is also touted as a promising 

cost-reduction measure. [24] 

In a new report, the International Renewable 

Energy Agency goes further than the IEA. It says that if the 

world sourced 36 per cent of its demand from renewable 

energy by 2030, this would result in half of all emission 

reductions needed to maintain the 2°C pathway. Energy 

efficiency measures could supply the rest. “Transitioning 

rapidly to a future fuelled by renewable energy, 

accompanied by increasing energy efficiency, is the most 

effective way to limit global temperature rise,” says IRENA 

director-general Adnan Amin. “It is now not a question of if 

the world ultimately transitions to a renewable energy 

future, but rather whether it will do so quickly enough. [27] 

In response to the report, Forbes analyzed what 

solar’s disruption could in fact mean for the U.S. energy 

market. In its analysis, it warned that once gas plants 

become uneconomic they cease to exist as a backstop to the 

grid, which strips away backup capacity that is often needed 

for the hours in which solar and wind are not producing 

energy. This so-called ‘Duck Curve’ has already been noted 

in California, and skeptics warn that a nationwide Duck 

Curve will not be tolerated nationwide for very long. 

However, pro-solar commentators would argue that battery 

storage technology will be sufficiently evolved and installed 

by that point, rendering the argument moot. [30] 

Last year was said to be a benchmark for renewable 

energy, with renewables producing more power in Europe 

than nuclear for the first time. In yet another glittering solar 

industry report, SolarPower Europe further calculates 

cumulative solar capacity could reach 540 GW, globally, by 

2020, with a record 40 GW installed in 2014. China is set to 

"frame global growth. “Overall, the association estimates 

that between 396 and 540 GW of solar could be installed 

across the world by 2020, up from a cumulative capacity of 

178 GW at the end of 2014, which saw a record 40 GW 

connected. In Europe, specifically, solar power could grow 

by up to 80% in this timeframe, from 88 GW to 158 GW. -

The "massive" price declines have helped solar become a 

cost-competitive energy source, including a 75% drop in PV 

system prices in the past decade. As such, it should be 

viewed as a "low risk investment" by the financial 

community, says SolarPower Europe. [36] 

The generating cost comparison between renewable 

energies and fossil fuels is narrowing, with 2015 recording a 

"significant shift," says BNEF. Overall, levelised costs of 
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electricity (LCOEs) for renewable energies are decreasing, 

while those for fossil fuels are increasing. In its Levelised 

Cost of Electricity Update for the second half of 2015, 

Bloomberg New Energy Finance (BNEF) finds that global 

average LCOEs for crystalline silicon solar PV have fallen, 

$129/MWh in H1 2015, respectively, to $122/MWh in H2. 

LCOEs for coal, gas and nuclear, on the other hand, 

recorded increases in most parts of the world. In both the 

Americas and EMEA region, for instance, nuclear LCOEs 

rose to $261 and $158/MWh, respectively Meanwhile, 

LCOEs for combined-cycle gas turbine generation, rose to 

$82/MWh in the Americas, $93/MWh in Asia-Pacific and 

$118/MWh in H2, from $76, $85 and $103 in H1, 

respectively. For coal-fired generation, they increased from 

$66 to $75/MWh in the Americas, $68 to $73/MWh in Asia-

Pacific, and from $82 to $105/MWh in Europe. [37,38] 

Solar has been singled out by the MIT Energy 

Initiative (METEI)as holding the best potential for meeting 

humanity's future long-term energy needs while cutting 

greenhouse gas emissions. The research calls for more 

funding into grid and market integration of PV along with 

research into technologies to reduce cost and increase 

efficiencies. In a report to be delivered to U.S. lawmakers, 

regulators and senior administration officials, MITEI has 

called for electricity systems to be prepared for “very large-

scale deployment of solar generation.” The report puts solar 

at the top of the list in terms of energy technologies with the 

potential to serve humanity’s power needs in a low-emission 

manner. “Our objective has been to assess solar energy’s 

current and potential competitive position and to identify 

changes in U.S. government policies that could more 

efficiently and effectively support its massive deployment 

over the long term, which we view as necessary,” says 

MITEI Director Robert Armstrong, himself an MIT 

Professor. (40)   

In a new study by Stanford University, a solid 

financial, technical and economical case for the U.S to 

convert its all-purpose energy systems to ones powered by 

wind, water and sunlight (WWS) has been made. Based on 

their calculations, the authors say solar PV could account for 

38% of power generation in 2050, and create up to 2.3 

million jobs. [67] 

Solar PV and concentrated solar power (CSP), 

combined, could account for over 45% of power generation 

in the U.S. in 2050. PV alone could account for 38%, 

comprising 4% residential rooftop, 3.2% 

commercial/government rooftop and 30.8% utility-scale. 

Between 356,940 and 3.6 million jobs could be created in 

the solar PV industry alone, continues the study. Overall, it 

calculates that 100% conversion to WWS by 2050 would 

create between 876,275 and 4.8 million jobs, while job 

losses from the fossil fuel and nuclear energy sectors would 

total 3.9 million. [67] 

India’s minister for new and renewable energy, 

Piyush Goyal, announced that the country’s rooftop solar 

policy is now ready to be placed before the union cabinet. 

This policy is expected to lay out yearly targets to reach 40 

GW of rooftop solar capacity and provide comprehensive 

details of operational and fiscal support for the rooftop solar 

market. [68] 

Based on a recent report, the Government of India 

seems to be considering to cut solar tariffs in India by 

offering power purchase agreements through bids in dollar 

terms. The idea is that the ministry would help create a 

(real) hedging fund with a corpus of INR 60 billion 

(approximately USD 1 billion) primarily by charging 

developers a hedging fee of INR 0.90/kWh (1.5 US 

cents/kWh). Such a scheme would help developers access 

international capital and avoid reduce the currently high 

hedging costs of around 6%.(69) 

Coal India is planning to sign a pact with SECI to 

invest Rs. 6,000 crore to develop 1,000 MW of solar power 

projects over the next five to six years. As a first step, Coal 

India has prepared a detailed project report for setting up 

200 MW of solar generation capacity. The coal producer is 

also looking at setting up floating solar panels on water 

bodies that are formed when a mine is closed down. 1 MW 

of solar capacities on such water bodies will cost around Rs 

40-50 MN. and will require close to five acres of water 

surface. Coal India has numerous water bodies under its 

command areas intends to use them for setting up floating 

solar panels. [70] 

European Photovoltaic Industry Association 

(EPIA) has conducted a study, “SET for 2020”, which 

shows that assuming basic improvements to regulatory 

conditions, PV solar power could satisfy as much as 

12 percent of EU electricity demand by 2020 .Targets 

already exist in Europe: greenhouse gas emissions are to be 

reduced by another 20% by 2020, representing a 40% 

reduction from 1990 levels. This reduction is equivalent to 

closing 400 power stations. New measures may be 

introduced by a scissor effect: The cost of traditional power 

sources will rise, while power from photovoltaics will get 

cheaper, which will reduce installation costs and in the end 

make the investments more profitable.The cost of solar 

energy keeps coming down every year and subsidies in 

Germany have been halved over the past three years. This 

trend is likely to continue and we are expecting to reach grid 

parity  in many important markets over the next three to five 

years. [48] 

V. CONCLUSION 

Considering the facts discussed in Sections 2, 3 & 4 above, 

the following forecasts look distinctly possible - 

Solar energy is targeted to leap to 100 GW in India 

by 2022. Solar PV costs at grid parity in 19 U.S. states by 

2020, which figure to double again by 2030. Solar PV and 

concentrated solar power (CSP), combined, could account 

for over 45% of power generation in the U.S. in 2050. PV 

alone could account for 38%. 60% integration of renewable 

energy in European distribution grids by 2030. 80–85% of 

all energy to be WWS by 2030 and 100% by 2050. 139 

countries to achieve 100% renewable energy by 2050. 

But is the low solar tariff viable? The bidders in 

India have said it is absolutely viable. The absence of any 

future raw material cost is significant. The only variable cost 

per unit of power generated is 0.40 INR. Solar tariff in 

Nevada is INR 2.60 and in Abu Dhabi, INR 3.30. insists 

India’s minister for new and renewable energy, Piyush 

Goyal. 

The transition to sustainable energy solutions is 

indisputable. According to the International Energy Agency, 

40 percent of all energy capacity will come from renewables 

by 2035. Today, the solar industry is a EUR 50 billion 
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business. In 2030, a conservative estimate is that solar will 

be a EUR 150 billion business. In fact, the above forecasts 

may end up being the only possible choice. 
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