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1. World Energy Demand and Economic Outlook  

In the IEO2009 projections, total world consumption of marketed energy is 

projected to increase by 44 percent from 2006 to 2030. The largest projected 

increase in energy demand is for 

the non-OECD economies.  

The current economic downturn 

dampens world demand for energy 

in the near term, as manufacturing 

and consumer demand for goods 

and services slow. IEO2009 

assumes, however, that most 

nations will begin to return to 

trend growth within the next 12 to 

24 months. OECD member 

countries for the most part, have the world’s most established energy 

infrastructures. In combination, they account for the largest share of current 

world energy consumption. The situation is expected to change with more rapid 

growth in energy demand in 

emerging non-OECD economies. In 

2006, 51 percent of world energy 

consumption was in the OECD 

economies; but in 2030 their share 

falls to 41 percent in the reference 

case. OECD energy use grows slowly 

over the projection period, 

averaging 0.6 percent per year, as 

compared with 2.3 percent per year 

for the emerging non-OECD economies (Figure 11).  China and India are the 

fastest-growing non-OECD economies, and they will be key world energy 

consumers in the future. Since 1990, energy consumption as a share of total 

world energy use has increased significantly in both countries. China and India 
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together accounted for about 10 percent of the world’s total energy 

consumption in 1990, but in 2006 their combined share was 19 percent. Strong 

economic growth in both countries continues over the projection period, with 

their combined energy use increasing nearly twofold and making up 28 percent 

of world energy 

consumption in 2030 in the 

reference case. In contrast, 

the U.S. share of total 

world energy consumption 

falls from 21 percent in 

2006 to about 17 percent in 

2030 (Figure 12).   

Non-OECD Asia shows the 

most robust growth of all 

the non-OECD regions, with 

energy use rising by 104 

percent from 2006 to 2030 

(Figure 13). Energy consumption in other non-OECD regions also grows strongly 

over the projection period, with projected increases of around 60 percent for the 

Middle East and for Central and South America and 50 percent for Africa. A 

smaller increase, about 25 percent, is expected for non-OECD Europe and Eurasia 

(including Russia and the other 

former Soviet Republics), as 

declining population and substantial 

gains in energy efficiency result from 

the replacement of inefficient Soviet-

era capital equipment.   

Use of all energy sources increases 

over the time frame of the IEO2009 

reference case (Figure 14). Given 

expectations that world oil prices will 
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remain relatively high through most of the projection period, liquid fuels and 

other petroleum are the world’s slowest growing source of energy: liquids 

consumption increases at an average annual rate of 0.9 percent from 2006 to 

2030. Renewables are the fastest-growing source of world energy, with 

consumption increasing by 3.0 percent per year. Projected oil prices, as well as 

rising concern about the environmental impacts of fossil fuel use and strong 

government incentives for increasing renewable penetration in most countries 

around the world, improve the prospects for renewable energy sources worldwide. 

Although liquid fuels are expected to remain the largest source of energy, the 

liquids share of world marketed energy consumption declines from 36 percent 

in 2006 to 32 percent in 2030. The reference case assumes that world oil prices 

lead many energy users, especially in the industrial and electric power sectors, to 

switch from liquid fuels and other petroleum when feasible. From 2006 to 2030, 

liquids consumption in the residential, commercial, and electric power sectors 

declines on a worldwide basis. For example, the projections show a steady 

decline of 0.3 percent per year in total world use of liquids for electricity 

generation. Nonetheless, the countries of the Middle East continue to rely on 

liquids for a sizable portion of their electricity supply, remaining near 25 percent 

in 2030.   

In the transportation sector, liquids consumption is relatively unaffected by 

projected world oil prices in the reference case. Although world oil prices in 

the IEO2009 reference case are 80 percent higher in 2030 than the projected 

prices in the IEO2008 reference case, the world’s consumption of liquids for 

transportation in 2030 is only 9 percent lower in IEO2009. In the absence of 

significant technological advances, liquids continue to dominate the world’s 

transportation markets.   

In the industrial sector, growth in liquids consumption is slower than projected in 

last year’s outlook. Efficiency gains and fuel substitution slow the growth of 

liquids consumption in the industrial sector, especially in the non-OECD regions, 

where there are more opportunities for fuel switching. World liquids consumption 

for energy in the industrial sector, which was projected to increase by 1.1 percent 

per year from 2005 to 2030 in the IEO2008 reference case, increases by 0.7 per 
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year over the same period in IEO2009.  Natural gas remains an important fuel 

for electricity generation worldwide, because it is more efficient and less 

carbon-intensive than other fossil fuels. In the IEO2009 reference case, total 

natural gas consumption increases by 1.6 percent per year on average, from 

104 trillion cubic feet 

in 2006 to 153 trillion 

cubic feet in 2030, 

and its use in the 

electric power sector 

increases by 2.1 

percent per year. 

With world oil prices 

assumed to rebound 

following the current 

economic downturn 

and then rise through 

2030, consumers are 

expected to choose less 

expensive natural gas to meet their energy needs whenever possible, particularly 

in the industrial sector, where, for example, newly constructed petrochemical 

plants are expected to rely increasingly on natural gas as a feedstock.  World coal 

consumption increases by 1.7 percent per year on average from 2006 to 2030 

(growing by 23 quadrillion Btu from 2006 to 2015 and another 40 quadrillion 

Btu from 2015 to 2030) and accounts for 28 percent of total world energy 

consumption in 2030. In the absence of policies or legislation that would limit 

the growth of coal use, the United States, China, and India are expected to 

turn to coal in place of more expensive fuels. Together, the three nations 

account for 88 percent of the projected net increase in coal consumption from 

2006 to 2030. The only decreases in coal consumption are projected for OECD 

Europe and for Japan, where populations are either growing slowly or declining, 

electricity demand growth is slow, and renewable energy sources, natural gas, and 

nuclear power are likely to be chosen over coal for electricity generation.   
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Net electricity generation worldwide totals 31.8 trillion Kwhrs in 2030 in the 

reference case, 77 percent higher than the 2006 total of 18.0 trillion Kwhrs. 

The strongest growth in electricity generation is projected for the non-OECD 

countries. Non-OECD electricity generation increases by 3.5 percent per year in 

the reference case, as rising standards of living increase demand for home 

appliances and the expansion of commercial services, including hospitals, office 

buildings, and shopping malls. In the OECD nations, where infrastructures are 

well established and population growth is relatively slow, much slower growth in 

generation is expected, averaging 1.2 percent per year from 2006 to 2030.   

Currently, natural gas and coal together account for the largest share of total 

world electricity generation, at more than 60 percent of global electricity 

supply. They remain the world’s most important sources of supply in 2030, with a 

64-percent share of total generation (Figure 16). In non-OECD Asia, where coal 

resources are ample, higher prices for oil and natural gas make coal a more 

economical source of energy for electricity generation.   

Renewable energy sources are the fastest-growing energy source for world 

electricity generation in the IEO2009 reference case, increasing by an 

average of 2.9 percent per year from 2006 to 2030. Much of the growth is in 

hydroelectric power and 

wind power. Of the 3.3 

trillion Kwhrs of new 

renewable generation 

added over the 

projection period, 1.8 

trillion Kwhrs (54 

percent) is attributed to 

hydroelectric power and 

1.1 trillion Kwhrs (33 

percent) to wind power 

(Figure 17).  

 Other than 

hydroelectric power, most renewable technologies are not able to compete 
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economically with fossil fuels over the projection period, except in a limited 

number of niche markets. Government policies and incentives typically are the 

primary drivers for the construction of renewable generation facilities.   

As renewable energy use increases worldwide, the mix of fuels in the OECD and 

non-OECD regions differs in the reference case. In the OECD nations, the 

majority of economically exploitable hydroelectric resources already have been 

developed. With the exception of Canada and Turkey, there are few large-scale 

hydroelectric power projects planned for the future. Instead, most renewable 

energy growth in the OECD countries is expected to come from nonhydroelectric 

sources, especially wind and biomass. Many OECD countries, particularly those 

in Europe, have government policies, including feed-in tariffs, tax incentives, and 

market-share quotas, that encourage the construction of renewable electricity 

facilities.   

In contrast to the OECD countries, hydroelectric power is expected to be the 

predominant source of renewable energy growth in the non-OECD nations. 

Strong growth of hydroelectric generation, primarily from mid- to large-scale 

power plants, is expected in China, India, Brazil, Vietnam, and Laos. Growth rates 

for wind-powered electricity generation also are expected to be high in the non-

OECD countries, with the largest increment in China, which accounts for 88 

percent of the total increase in non-OECD wind generation. From 2 billion 

kilowatt hours in 2006, 

generation from wind plants in 

China increases to 315 billion 

Kwhrs in 2030. Still, the total 

increase in China’s wind-

powered generation is only about 

one-half the expected increase in 

the country’s hydroelectric 

generation.   

Electricity generation from 

nuclear power worldwide 
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increases from 2.7 trillion Kwhrs in 2006 to 3.0 trillion Kwhrs in 2015 and 3.8 

trillion Kwhrs in 2030 in the IEO2009 reference case, as concerns about rising 

fossil fuel prices, energy security, and greenhouse gas emissions support the 

development of new nuclear generating capacity. Higher capacity utilization rates 

have been reported for many existing nuclear facilities, and it is expected that 

most of the older plants now operating in OECD countries and in non-OECD 

Eurasia will be granted extensions to their operating lives.   

There is still considerable uncertainty about the future of nuclear power, however, 

and a number of issues could slow the development of new nuclear power plants. 

Plant safety, radioactive waste disposal, and the proliferation of nuclear weapons, 

which continue to raise public concerns in many countries, may hinder plans for 

new installations, and high capital and maintenance costs may keep some 

countries from expanding their nuclear power programs. Nevertheless, the 

IEO2009 projection for world nuclear electricity generation in 2025 is 25 percent 

higher than the projection in IEO2004 just 5 years ago.   

2. Energy  -  Increasing demand An Indian Story 

India is world's 6th largest energy consumer, accounting for 3.4% of global 

energy consumption. Due to India's economic rise, the demand for energy has 

grown at an average of 3.6% per annum over the past 30 years. In March 2009, 

the installed power generation capacity of India stood at 147,000 MW while the 

per capita power consumption stood at 612 kWH. The country's annual power 

production increased from about 190 billion kWH in 1986 to more than 680 

billion kWH in 2006.The Indian government has set an ambitious target to add 

approximately 78,000 MW of installed generation capacity by 2012. The total 

demand for electricity in India is expected to cross 950,000 MW by 2030. 
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Growth of Installed capacity since 6th Plan to 10th Plan ( 1985 – 2007) 

About 75% of the electricity consumed in India is generated by thermal power 

plants, 21% by hydroelectric power plants and 4% by nuclear power plants. More 

than 50% of India's commercial energy demand is met through the country's vast 

coal reserves. The country has also invested heavily in recent years on renewable 

sources of energy such as wind energy. As of 2008, India's installed wind power 

generation capacity stood at 9,655 MW. Additionally, India has committed 

massive amount of funds for the construction of various nuclear reactors which 

would generate at least 30,000 MW. In July 2009, India unveiled a $19 billion 

plan to produce 20,000 MW of solar power by 2020. 
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Electricity losses in India during transmission and distribution are extremely high 

and vary between 30 to 45%. In 2004-05, electricity demand outstripped supply 

by 7-11%. Due to shortage of electricity, power cuts are common throughout 

India and this has adversely effected the country's economic growth. Theft of 

electricity, common in most parts of urban India, amounts to 1.5% of India's 

GDP.Despite an ambitious rural electrification program, some 400 million Indians 

lose electricity access during blackouts. While 80 percent of Indian villages have 

at least an electricity line, just 44 percent of rural households have access to 

electricity.  
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According to a sample of 97,882 households in 2002, electricity was the main 

source of lighting for 53% of rural households compared to 36% in 1993. 

2.1Energy production In India 

 

 

2.2 The transition to modern energy services 

As poor families in developing countries gradually increase their incomes, they 

can afford more modern appliances, and they demand more and better energy 

services. But the transition from traditional biomass use to full dependence on 

modern energy forms is not a straight-line process. The three main determinants 

in the transition from traditional to modern energy use are fuel  

 -Availability. If a modern distribution system is not in place, households cannot 

obtain access to modern fuels, even if they can afford them. LPG penetration 

rates are slow in many developing countries, partly because distribution 

infrastructure is lacking. 

 Affordability The affordability of energy-using equipment is just as important as 

the affordability of fuels and the initial cost of acquiring kerosene and LPG stoves 

may discourage some people from switching away from biomass. 



Money in energy -Investment Opportunities and risks 2010 
 

13    Etree Projects Consultants Pvt Ltd. 

 

 Cultural preferences In some cases, traditions determine the fuel choice 

regardless of fuel availability and income. In India, even very rich households 

keep a biomass stove to prepare traditional bread. 

Figure below is a representation of the typical fuel transition in poor households 

as their income rises (the actual transition is much more dynamic, as nearly all 

households opt for a combination of fuels). The share of basic needs in total 

consumption falls off sharply as families grow more prosperous. 

l 

Illustrative example of household fuel transition  Source: WEO 2002 

Figure shows plots average final energy consumption per capita for 100 

developing and transition countries, grouped according to the percentage of 

their population 

under the poverty 

line ($2 a day).In 

countries where less 

than 5% of the 

population is poor, 

per capita energy 

consumption is four 

times higher than in 

countries where more 

than 75% of the population lives under the poverty line.    
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3. Energy Requirement of India as per the Planning 

Commission report.   
Long-term projections for energy requirements depend on assumptions of 

growth of the economy, growth of population, the pace at which “non-

commercial energy” is replaced by “commercial energy”, the progress of energy 

conservation, increase in energy efficiency as well as societal and lifestyle 

changes. 

3.1 Total Energy Needs - next – 5,10,15 years 

Total primary commercial as well as total primary energy consumption including 

non-commercial energy consumption on the basis of elasticities w.r.t. GDP, 

which give percent change in energy consumption for one percent, change in 

GDP. These elasticities are summarised below: 

 

The two elasticity estimates are consistent. For India, the elasticity for electricity 

is only 1.06 for the period since 1990-91 compared to 1.25 for the relevant GDP 

range from the cross country regression w.r.t. per capita GDP. India’s elasticity is 

comparable to that of countries with per capita GDP exceeding 8000 in PPP 

US$2000. Normally the overall elasticity falls over time as corroborated by the 

time series data for India. However, there is also a feeling that for India the 

energy elasticity of GDP growth will not fall any further as rising income levels 
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will foster life style changes that are more energy intense. The table below shows 

population projections by the Registrar of Census. 

 

3.2Required Electricity Generation  

Requirement for electricity generation are shown in Table 2.4. Planwise 

projected capacity additions and electricity generation are shown in Figures 2.1 .  
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For comparison purposes, Table 2.5 provides projections of electricity demand 

made by Ministry of Power. These projections correspond to constant elasticity 

of 0.95.   

Table 2.5: Projections for Electricity Requirement by MOP 
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3.3 Power Sector All India  - At a Glance 

 

  

Sector MW %age 

State Sector 78,452.64 52.5 

Central Sector 50,302.63 34.0 

Private Sector 28,028.71 13.5 

Total  1,56,783.98  

 

Fuel MW %age 

Total Thermal  100351.48  64.6  

                               

              Coal 

82,095.88 53.3 

                               

              Gas 

17,055.85 10.5 

                               

              Oil 

1,199.75 0.9 

Hydro (Renewable) 36,885.40 24.7 

Nuclear 4,120.00 2.9 

RES** (MNRE) 15,427.10 7.7 

Total 1,56,783.98  

 

As on 31-01-2010  Source:CEA . Renewable Energy Sources(RES) include SHP, BG, BP, U&I and 

Wind Energy. Abbreviation:SHP= Small Hydro Project ,BG= Biomas Gasfier, BP= Biomass 

Power ,U & I=Urban & Industrial Water Power ,RES=Renewable Sources. 
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4. Why Invest in Energy? – Opportunities & Risks 
The fast growing renewable energy sector in India presents lucrative business 

opportunities for foreign, international companies to enter the Indian renewable 

energy market. However, the complexity and the dynamic nature of the Indian 

market can pose a challenge for developing a successful entry strategy. 

Prominent global companies have already started exploring the Indian 

renewable energy market, either directly or through joint ventures.  

 4.1 Indian Opportunity - A Combination of Abundant Resources and Strong 

Economic Growth 

Natural Energy Resources -India is blessed with abundance of water in the form 

of rivers and oceans, sunlight, biomass and large tracts of land with suitable 

amounts of wind. 

 

Wind power in India has made rapid strides, and India is today one of the top 

ranked countries for wind power generation. The development of wind power in 

India began in the 1990s, and has significantly increased in the last few years to 

reach an installed capacity of over 12 GW. 

Solar water heaters have proved the most popular so far within solar energy, but 

in recent times, interest in solar PV has accelerated. 
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India is gifted with economically exploitable and feasible (large) hydro potential 

assessed to be about 100,000 MW. In addition, it is estimated that the country 

has over 15,000 MW of small and micro hydro potential. (Source: MNRE) 

Indian geothermal power is another active renewable resources of energy in 

India that have the capacity to produce 10,600 MW of power. However, this 

sector is just beginning to get explored. 

Realising the potential for energy from renewable sources, the government set 

up the Ministry of Non-conventional Energy Sources (MNES) way back in 1992 - 

now called MNRE. This ministry's activities are directly controlled by the Prime 

Minister. MNRE activities promote renewable energy technologies, an 

environment conducive to promote renewable energy technologies and 

renewable energy resource assessment. 

The Indian economy is poised for strong growth which may be seen from these 

pointers: 

India and China are leading the world's economic recovery. India has had high 

GDP growth rate last few years (over 8%) and this is expected to continue with 

a forecast 7.5% for 2009-10 (source: Reserve Bank of India) .India and China 

together will constitute most of the incremental energy consumption by 2030. 

(about 80% of the total increase).This combination of abundant natural energy 

resources and strong economic growth provides the backdrop. 

4.2 Highlights in the Indian Renewable Energy Market  

A number of facts and factors make the Indian renewable energy market exciting 

for entrepreneurs and investors. Here are some highlights: 

•India is the most developed renewable energy market in South Asia, with an 

annual turnover of about $500 million.  

•India is the third most attractive country to invest in renewable energy, 

according to Ernst & Young.  
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•The demand-supply gap in power is currently at 8% and is one of the key drivers 

of renewable energy in the country.  

•The utilization of renewable energy sources is still relatively low in India, thus 

presenting excellent business potential. 

•The Indian Government expects the renewable energy sector to grow to $19 

billion from 2008 to 2012, with renewables making up 20% of the 70,000 MW of 

total additional energy planned from 2008-2012.  

•India has been attracting over $2.5 billion every year in capacity addition  

•The Indian Government has received proposals worth $30 billion for solar PV 

power plants alone (as of Dec 2009)  

•India is emerging as one of the largest potential sources of Certified Emission 

Reduction (CER). 

National Solar Mission :The Launch of National Solar Mission has given a big 

impetus to solar energy in India. The highlights of this mission are: 

•The Solar Mission will be implemented in 3 stages, leading to an installed 

capacity of 20,000 MW by the end of the 13th Five Year Plan in 2022  

•One of the targets is to install 20 million square meter solar thermal collectors 

in the country by 2022 and save about 7,500 MW power generation capacity.  

•20 million solar lights are to be installed by 2022 

4.3 Government of India – Incentives for renewal Energy 

In March 2007 the Indian Government announced a semiconductor policy under 

its Special Incentive Package Scheme (SIPS). According to this policy, the 

government or its agencies will provide 20 percent of the capital expenditure 

during the first 10 years for semiconductor industries, including manufacturing 

activities related to solar PV technology located in Special Economic Zones (SEZ), 

and 25 percent for industries not located in an SEZ. Some of the other key 
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strategic and operational incentives provided by the government of India (or 

intended to be provided soon) for the renewable energy industry are: 

1. 80 percent accelerated depreciation for renewable energy investments 

2. Relief in customs duty, excise duty and sales tax  

3. Soft loans  

4. Generation-based incentives for solar and wind power projects 

5. Government policies covering wheeling, banking, buy-back, and third-

party sale of power 

6. State Electricity Regulatory Commissions (SERC) have been mandated to 

promote RE, through renewable purchase obligations, which require 

discoms to source up to 10 per cent of their power from RE sources. 

7. The key wind energy incentives include a provision for 80 per cent 

-year tax holiday, income 

tax waiver on power sold to utilities and favorable tariffs. 

8. Projects that do not claim accelerated depreciation benefits are entitled 

to generation-based incentives (GBI) that provides INR0.5/kWh of power 

sold, for Independent Power Producer (IPPs) with capacity >5 MW 

9. India offers several subsidies to solar power systems, such as solar 

lanterns, home lighting systems, etc., and GBI of up to INR12/kWh for 

power plants 

10. For SHP projects, incentives include concessions on customs duty, 10-year 

tax holiday and other state-level incentives including sales and electricity 

tax exemptions and preferential tariffs. The incentives also include capital 

subsidies. 

11. Incentives for biomass energy include accelerated depreciation, import 

duty concessions, excise duty exemption and a 10-year tax holiday. The 

incentives also include capital subsidies. Various export incentives have 

made India a key player in the global wind turbine generator (WTG) and 

solar PV cells market 
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Foreign Direct Investment in Renewable Energy Sector 

"There are no limits to FDI in the RE sector. Foreign companies can hold 100% 

ownership."The government allows 100% foreign direct investment (FDI) in the 

renewable energy sector and has put in place conducive policies to attract 

foreign companies in the sector. With all the above attractive characteristics and 

potential, India presents a significant market opportunity for renewable energy 

firms worldwide. 

5. Various Sources of Energy  - Advantages & Disadvantages 

S.No Source Advantages Disadvantages Is it Renewal 

1 Coal, Oil and Gas Fossil Fuels     

   Very large amounts of electricity 
can be generated in one place 
using coal, fairly cheaply.  

Basically, the main drawback of 
fossil fuels is pollution.  

Fossil fuels are not a 
renewable energy 
resource.  

    Transporting oil and gas to the 
power stations is easy.  

Burning any fossil fuel produces 
carbon dioxide, which 
contributes to the "greenhouse 
effect", warming the Earth.  

Once we've burned 
them all, there isn't 
more ,consumption of 
fossil fuels has nearly 
doubled every 20 
years since 1900.  

    Gas-fired power stations are very 
efficient.  

Burning coal produces more 
carbon dioxide than burning oil 
or gas.  

 

    A fossil-fuelled power station can 
be built almost anywhere, so long 
as you can get large quantities of 
fuel to it. Didcot power station, in 
Oxfordshire, has a dedicated rail 
link to supply the coal. 

It also produces sulphur dioxide, 
a gas that contributes to acid 
rain. We can reduce this before 
releasing the waste gases into 
the atmosphere. 

  

      Mining coal can be difficult and 
dangerous. Strip mining destroys 
large areas of the landscape. 

  

      Coal-fired power stations need 
huge amounts of fuel, which 
means train-loads of coal almost 
constantly. In order to cope with 
changing demands for power, 
the station needs reserves.  

  

      This means covering a large 
area of countryside next to the 
power station with piles of coal.  

  

2 Nuclear Power 
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   Nuclear power costs about the 
same as coal, so it's not 
expensive to make.  

Although not much waste is 
produced, it is very, very 
dangerous.  

Nuclear energy from 
Uranium is not 
renewable. Once 
we've dug up all the 
Earth's uranium and 
used it, there isn't any 
more. 

    Does not produce smoke or 
carbon dioxide, so it does not 
contribute to the greenhouse 
effect. 

It must be sealed up and buried 
for many thousands of years to 
allow the radioactivity to die 
away.  

  

    Produces huge amounts of 
energy from small amounts of 
fuel. 

For all that time it must be kept 
safe from earthquakes, flooding, 
terrorists and everything else. 
This is difficult. 

  

    Produces small amounts of 
waste. 

Nuclear power is reliable, but a 
lot of money has to be spent on 
safety - if it does go wrong, a 
nuclear accident can be a major 
disaster.  

  

    Nuclear power is reliable. People are increasingly 
concerned about this - in the 
1990's nuclear power was the 
fastest-growing source of power 
in much of the world. In 2005 it 
was the second slowest-growing. 

  

3 Solar 
Energy 

      

   Solar energy is free - it needs no 
fuel and produces no waste or 
pollution. 

Doesn't work at night.  Solar power is 
renewable. The Sun 
will keep on shining 
anyway, so it makes 
sense to use it. 

    In sunny countries, solar power 
can be used where there is no 
easy way to get electricity to a 
remote place.  

Very expensive to build solar 
power stations, although the cost 
is coming down as technology 
improves. In the meantime, solar 
cells cost a great deal compared 
to the amount of electricity they'll 
produce in their lifetime. 

 In a sunny climate, 
you can get enough 
power to run a 100W 
light bulb from just one 
square metre of solar 
panel 

    Handy for low-power uses such 
as solar powered garden lights 
and battery chargers, or for 
helping your home energy bills.  

Can be unreliable unless you're 
in a very sunny climate. In the 
United Kingdom, solar power 
isn't much use for high-power 
applications, as you need a large 
area of solar panels to get a 
decent amount of power. 
However, technology has now 
reached the point where it can 
make a big difference to your 
home fuel bills.. 

  

4 Tidal Energy 
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   Once you've built it, tidal power is 
free.  

A barrage across an estuary is 
very expensive to build,  the 
environment is changed for 
many miles upstream and 
downstream. Many birds rely on 
the tide uncovering the mud flats 
so that they can feed. Fish can't 
migrate, unless "fish ladders" are 
installed. 

Tidal energy is 
renewable. The tides 
will continue to ebb 
and flow, and the 
energy is there for the 
taking 

    It produces no greenhouse gases 
or other waste.  

Only provides power for around 
10 hours each day, when the tide 
is actually moving in or out. 

  

    It needs no fuel.  There are few suitable sites for 
tidal barrages  

  

    It produces electricity reliably.      

    Not expensive to maintain.      

    Tides are totally predictable.      

    Offshore turbines and vertical-
axis turbines are not ruinously 
expensive to build and do not 
have a large environmental 
impact.  

    

5 Hydroelectric power - energy from falling water 
  

   Once the dam is built, the energy 
is virtually free.  

The dams are very expensive to 
build. 

Hydro-electric power is 
renewable. 

    No waste or pollution produced. However, many dams are also 
used for flood control or 
irrigation, so building costs can 
be shared.  

The Sun provides the 
water by evaporation  

    Much more reliable than wind, 
solar or wave power.  

Building a large dam will flood a 
very large area upstream, 
causing problems for animals 
that used to live there.  

  

    Water can be stored above the 
dam ready to cope with peaks in 
demand. 

Finding a suitable site can be 
difficult - the impact on residents 
and the environment may be 
unacceptable.  

  

    Hydro-electric power stations can 
increase to full power very 
quickly, unlike other power 
stations.  

Water quality and quantity 
downstream can be affected, 
which can have an impact on 
plant life.  

  

    Electricity can be generated 
constantly 

    

 6  Wave 
power 

      

  The energy is free - no fuel 
needed, no waste produced.  

Depends on the waves - 
sometimes you'll get loads of 
energy, sometimes almost 
nothing.  

Wave power is 
renewable. 

    Not expensive to operate and 
maintain.  

Needs a suitable site, where 
waves are consistently strong.  
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    Can produce a great deal of 
energy 

Some designs are noisy. But 
then again, so are waves, so any 
noise is unlikely to be a problem. 

  

      Must be able to withstand very 
rough weather.  

  

7 Geothermal - heat from underground  
  

   Geothermal energy does not 
produce any pollution, and does 
not contribute to the greenhouse 
effect. 

The big problem is that there are 
not many places where you can 
build a geothermal power station.  

Geothermal energy is 
renewable.  

    The power stations do not take 
up much room, so there is not 
much impact on the environment. 

You need hot rocks of a suitable 
type, at a depth where we can 
drill down to them.  

The energy keeps on 
coming, as long as we 
don't pump too much 
cold water down and 
cool the rocks too 
much.  

    No fuel is needed. The type of rock above is also 
important, it must be of a type 
that we can easily drill through.  

  

    Once you've built a geothermal 
power station, the energy is 
almost free.  

Sometimes a geothermal site 
may "run out of steam", perhaps 
for decades.  

  

    It may need a little energy to run 
a pump, but this can be taken 
from the energy being generated.  

Hazardous gases and minerals 
may come up from underground, 
and can be difficult to safely 
dispose of.  

  

8 Biomass - energy from organic materials  
  

   It makes sense to use waste 
materials where we can.  

Collecting or growing the fuel in 
sufficient quantities can be 
difficult.  

Biomass is renewable, 
as we're going to carry 
on making waste 
products anyway.  

    The fuel tends to be cheap. We burn the biofuel, so it makes 
greenhouse gases just like fossil 
fuels do.  

We can always plant & 
grow more sugar cane 
and more trees, so 
those are renewable 
too. 

    Less demand on the fossil fuels.  Some waste materials are not 
available all year round 

  

9 Wind Energy 
  

    

   Wind is free, wind farms need no 
fuel.  

The wind is not always 
predictable - some days have no 
wind.  

Wind power is 
renewable.  

    Produces no waste or 
greenhouse gases.  

Suitable areas for wind farms are 
often near the coast, where land 
is expensive. 

Winds will keep on 
blowing, it makes 
sense to use them 

    The land beneath can usually still 
be used for farming.  

Some people feel that covering 
the landscape with these towers 
is unsightly.  

  

    Wind farms can be tourist 
attractions.  

Can kill birds - migrating flocks 
tend to like strong winds. 
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6. Conclusion:  

Invest in the Non – OECD countries – India & China 
 As per the statistics of IEA and other world energy agencies, there is a rising demand of 

energy in the non – OECD countries with their robust economy growth. The non OECD 

countries show an increase of 3.5% increase per year in energy generation compared to 

1.2% for OECD countries. 

The Indian share in world energy consumption will increase from 19% in 2010 to 28% by 

2030. While, there is marked decline for USA share from 21% to 17%. As per the source 

of energy consumption patterns, it is the renewal energy which shows a marked 

increase of 3% per year while liquid oil, natural gas and coal show only 0.9 % to 1.7% 

increase per year.  As per the IEA statistics it is still the natural gas and coal which will 

account for 60% - 64% of electricity generation in from 2010 through to 2030. It is 

estimated that India, China and USA will account for 88% percent increase consumption. 

      However, this is rare, and we 
tend not to build wind farms on 
migratory routes anyway. 

  

    A good method of supplying 
energy to remote areas 

Can affect television reception if 
you live nearby.  

  

      Can be noisy. Wind generators 
have a reputation for making a 
constant, low, "swooshing" noise 
day and night, which can drive 
you nuts. 

  

      Having said that, as 
aerodynamic designs have 
improved modern wind farms are 
much quieter. A lot quieter than, 
say, a fossil fuel power station; 
and wind farms tend not to be 
close to residential areas 
anyway. The small modern wind 
generators used on boats and 
caravans make hardly any sound 
at all. 

  

          

Years 1990 2006 -2010 2015 2025 2030

Net Elecriticity 

generation worldwide 18 tril l ion KWhrs 31.8 tri l l ion Kwhrs

strong growth is projected for non - OECD countries

Non - OECD countries 3.5% per year increase

OECD Countries 1.2% per year increase
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 Invest in the renewal Energy sources – Wind, Solar or Hydro 

electrical power 

Renewable energy sources are the fastest-growing energy source for world electricity 

average of 2.9 percent per year from 2006 to 2030. Much of the growth is in 

hydroelectric power and wind power.  Other than hydroelectric power, most renewable 

technologies are not able to compete economically with fossil fuels over the projection 

period, except in a limited number of niche markets. Government policies and incentives 

typically are the primary drivers for the construction of renewable generation facilities.  

 

 

                                             

 

Years 1990 2006 -2010 2015 2025 2030

World Energy use in 

Quadrillion Btu 265 334 400

Indias Share in World 

Energy consumption 10% 19% 28%

USA share 21% 17%

Liquid Consumption .9 percent increase

Renewals 

consumption 3.0 percent increase per year

1.6 percent increase per year

104 tri l l ion cubic feet 153

World Coal 

consumption 1.7 percent increase per year

23 quadrillion btu

40 quadrillion btu

India,china and USA account for 88% increase

64% of world 

electricity 

generation

60% of global 

electricity 

generation

Natural Gas 

Consumption
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India  faces an enormous challenge in meeting its energy requirement over the 

coming 25 years to support a growth rate of 8 percent. This challenge can be met 

with a coherent approach which develops all her energy resources. The robust 

economy and the rising demand is a good sign of investing in the energy sector 

now when the government is extending all the tax benefits and incentives. A long 

term investment will yield benefits more than any other investment. The Choice 

of renewal energy to invest in is the question. Wind power and solar energy 

promise a good option with abundance of resource and easy distribution. 

Climate change concerns, coupled with high oil prices, peak oil, and increasing 

government support, are driving increasing renewable energy legislation, 

incentives and commercialization. New government spending, regulation and 

policies helped the industry weather the 2009 economic crisis better than many 

other sectors. Main forms of renewable energy : Wind power ,Hydropower, Solar 

energy , Bio fuel, Geothermal energy. 

 

  

Years 1990 2006 -2010 2015 2025 2030

Renewal Energy

3.3 trillion Kwhrs

Hydroelectric power 

54% 1.8 trillion Kwhrs

Wind power33 % 1.1 trillion Kwhrs

OECD countries Wind and Biomass

Non OECD countries Hydro electrica l  power plants  in China, India , Brazi l , Vietnam and Laos

Chinas wind power 

generation 2 bill ion KWhrs 315 bill ion Kwhrs

China accounts for 88% of the total increase in Non OECD wind Generation

Nuclear generation 

worldwide( in trillion 

Kwhrs) 2.7 3 3.8
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Benefits of Investment in Energy  - Scenario 

 

  
  5 years 10 years 20 years 
Non - Renewal Energy( Oil, Gas, Coal, Nuclear)  

Monetary 
gains 

Oil and coal 
sourcing is 
already in place. 
Low investment 
returns will start 
soon, high initial 
investment for a 
new plant  

Rise in raw material cost 
due to reducing and 
selective supply . 

There may be no raw material left 
therefore the prices will go very 
high , resulting in higher energy 
cost. 

Environm
ental 
Gains 

Rise in pollution The growing economies 
will produce more carbon 
and also pay more for 
raw material 

Inspite of earning more , the 
developed/ oil producing countries 
will suffer because the 
environment will detoriate by and 
large, effecting one and all 

Political 
Gains 

The Oil producing 
countries will 
control the 
pricing and 
sourcing 

The developing nations 
will spent a huge amount 
on power generation  

Inspite of economic growth , they 
will be dependent on nations 
which will produce oil and coal.  

    Increased health Hazards Rise in terrorism to control power 

Renewal Energy( Hydro, Thermal, wind, Biomass )  

Monetary 
gains 

high on 
investment in R& 
D,Tax benefits 
and incentives by 
governments 

Returns on investment 
will begin. Tax benefits 
will lead to indirect 
earnings, Cost of 
operation of the plant will 
be reduced by self 
generated energy 

only gains, cause the raw material 
in renewal 

Environm
ental 
Gains 

Reduced pressure 
on fossil fuels 

There will be reduced 
emission of Carbon in the 
air  

A clean environment 

Political 
Gains 

The super powers 
will focus on their 
own energy 
generation 

Each region will try to be 
self dependent, reduced 
political pressures 

A happy world 

  increased job 
opportunities 

More Buying power with consumers, more industrial growth 
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List of Abbreviations 

AAA   Analytical and advisory activity 

ASTAE   Asia Alternative EnergyProgram 

BOOT   Build-Own-Operate-Transfer 

CEIF   Clean Energy InvestmentFramework 

CFB-IBRD  The World Bank’s Carbon Finance Business 

CFU   Carbon Finance Unit 

CG   Competitive Grant (Facility) 

CHEEF   China Energy EfficiencyFinancing Project 

CNG   Compressed natural gas 

CRESP   China Renewable EnergyScale-Up Program 

EAP   East Asia and Pacific Region 

ECA   Europe and Central AsiaRegion 

EE   Energy efficiency 

EEfSD   Energy Efficiency Action Planfor Sustainable Development 

EETG   Energy Efficiency ThematicGroup 

EIA   Environmental ImpactAssessment 

ESCO   Energy service company 

ESMAP   Energy Sector ManagementAssistance Program 

FI   Financial institution 

FINESSE  Financing Energy Services forSmall-Scale Energy Users 

GDP   Gross domestic product 

GEF   Global Environment Facility 

IBRD   International Bank for Reconstruction and Development 

IDA   International Development Association 

IEA   International Energy Agency 

IFC   International Finance Corporation 

IPO   Initial public offering 

IPP   Independent power producer 

IREDA   India Renewable EnergyDevelopment Agency 

IRIN   Integrated Regional Information Networks 

IUCN   World Conservation Union 

LCR   Latin America and Caribbean Region 

LED   Light-emitting diode 

LLC   Limited liability corporation 

MNRE  Ministry of Non conventional energy source 

MIGA   Multilateral Investment Guarantee Agency 

MTOE  Million tonnes of Oil Equivalent 

NGO   Non governmental organization 

OECD   Organisation for Economic Co-operation and Development 

PV   Photovoltaic(s) 

PVMTI   Photovoltaic Market Transformation Initiative 

RE   Renewable energy 

REDP   Renewable Energy Development Project (China) 

RETG   Renewable Energy Thematic Group 

SAR   South Asia Region 

SDG   Solar Development Group 

SHP   Small hydropower 

SHS   Solar home system 

SME   Small and medium enterprise 

SSMP   Sustainable Solar Market Package  

UNEP   United Nations Environment Programme 

UNF   United Nations Foundation 

WBG   World Bank Group 

Units of Measure 

GWh   Gigawatt-hour 

km   Kilometer 

kWp   Kilowatt-peak 

MW   Megawatt 
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Wp                       Watts-peak 
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Annexure 1 : Sample Assumptions and Financials of a Power Project 

 



 

Annexure 2 : Sample Tariff Calculations for 10 MW  
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 Annexure 3: Economic Concepts: Considerations In Project Evaluation  

In order to compare the projects and make investment decisions, common units must be used to 

express the outputs of each alternative before any comparison can be made. Monetary units are 

the most commonly used units.  

The Electricity Supply Industry (ESI) is one of the best venues for using least-cost solution 

techniques, since there is always more than one way in which a project can be executed so that its 

benefits can be secured. Least-cost solutions aim to evaluate all realistic alternatives, financially 

and economically, before deciding the alternative which can achieve the project benefits at the 

least cost .  

When there are differences in the amount of the energy output, the comparison can be done by 

per discounted kWh of electricity output, through evaluating, the overall system of the 

alternatives. The essential economic concepts and criteria which may lead to safe conclusions 

with respect to the economic and financing viability in terms of investment and operation  are the 

following: Pay Back Period (PBP), Return of Investment (ROI), Net Present Value (NPV), Internal 

Rate of Return (IRR), Benefit/ Cost Ration (BCR) .  

The computation of the PBP index is a useful approach to obtain a quick and appropriate 

economic viability system evaluation, whereas the computation of the NPV, IRR and BCR indicates 

constitutes a more accurate approach for a similar evaluation procedure. For an investment 

project to be properly evaluated, one must take into account all the required initial investment 

cost elements and also the costs and benefits associated with the operation etc. the system. 

Several methods can be used to determine the financial benefit of an investment.  

The three important ones are considered here. These are; estimating the payback period, IRR and 

NPV methods. These methods are more appropriate for grid-connected systems than for remote, 

off-grid systems.  

 Net Present Value Method  

“Time Value of Money” and “discounting” concepts have to be understood before discussing Net 

Present Value.  

Time Value of Money  :Projects in the electricity supply industry live for a long time. Normal useful 

life of a conventional power station is about 25-30 years . For power generation projects most 
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expenditure and income occurs after  commissioning. Such future financial flows will fluctuate 

according to time and circumstances. Correspondingly, these will have a different financial value 

than flows occurring during project evaluation. Therefore, the time value of money is highly 

important for capital-intensive long life projects, like electricity supply industry . 

 Discounting : In general, financial flows occur after commissioning, they do not occur during 

project evaluation. In evaluation stage, the project developers and decision makers have to know 

if the project is feasible or not. So cash flow tables are important for developers for decision 

making. But cash flows occurring at different times cannot be readily added, since a dollar today is 

different from a dollar a year later. The time value of money states that a dollar today is worth 

more than a dollar at some time in the future.  

There is variety of reasons for this: risk, inflation, opportunity cost, etc.  Inflation; future incomes 

are eroded by inflation  The existence of risk; an income or expenditure which occurs today is a 

sure amount, future income or expenditure may vary from anticipated values;  The need for a 

return-by undertaking investment and forgoing expenditure today, an investor expects to be 

rewarded by a return in the future .  

An entrepreneur expects to gain a premium on his investment, to allow for the following three 

factors: inflation, risk taking and the expectation of a real return. That is, he expects to regain his 

money, plus a return, which tallies with the market and his estimation of these three factors .  

Money today will be more valuable than tomorrow’s money because of risk and expectation of 

reward by foregoing today’s expenditure, even if inflation is ignored or allowed. To an investor 

point of view, a dollar today is more valuable than tomorrow’s dollar because it can be invested 

immediately and can earn a real income, that is, a return higher than inflation. Today’s dollar will 

equal tomorrow’s dollar plus a real value.  

Net Present Value Calculation  

Net present value is computed by assigning monetary values to benefits and costs, discounting 

future benefits and costs using an appropriate discount rate, and subtracting the sum total of 

discounted costs from the sum total of discounted benefits. Discounting benefits and costs 

transforms gains and losses occurring in different time periods to a common unit of measurement. 

Programs with positive net present value increase social resources and are generally preferred . 
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The present value (PV) method aims at present valuing (discounting) all costs and benefits of the 

project or cash flows (net benefits) to a specified date, the base year.The NPV method is a 

powerful indicator of the viability of projects. However, it has its weakness in that it does not 

relate the net benefit gained to the capital investment and to the time taken to achieve it. 

However, it is a very useful method for choosing the least-cost solution, since it is the alternative 

which fulfils the exact project requirements, and has the higher NPV that is where; NPV is net 

present value, B benefit , C : cost , n period and r the discount rate. One of the advantages of the 

NPV method is that is accounts for the time value of money. The NPV method determines the 

worth of a project over time, in today’s dollars. The greater the NPV value of a project, the more 

profitable it is. This method can be used to rate and compare the profitability of several competing 

options  

Usually, projects are undertaken because they have a positive net present value. That is, their 

return is higher than the discount rate, which is the opportunity cost of capital. The calculation of 

net present value is the most important aspect in project evaluation and its positive estimation, at 

the designated discount rate, is essential before undertaking a project. 

Internal Rate of Return (IRR)  

Calculating the internal rate of return is a popular and widely used method in the evaluation of 

projects. The internal rate of return (IRR) is that discount rate which equates the two streams of 

costs and benefits of the project. If IRR is equal to or above the opportunity cost for a private 

project or the social discount rate (as set by the government) in public projects, then the project is 

deemed a worthwhile undertaking. Utilities, governments and development funds set their own 

criteria for the opportunity cost of capital and for the social discount rate below which they will 

not consider providing funds. Such criteria depend on the amount and availability of required 

funds. Criteria also depend on the presence and expected return of alternative projects in other 

sectors of the economy, the market rate of interest and the risk of the project . The main merit of 

the IRR is that it is an attribute of project evaluation. Its calculation does not involve the 

estimation of a discount rate; therefore, the evaluator avoids the tedious analysis .  

Maximization of NPV while utilizing as a discount rate, the opportunity cost of capital is the 

guiding principle for project evaluation. The internal rate of return is not the only criterion for 
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project evaluation for investment decision. NPV with a proper discount rate is a criterion, when 

the discount rate reflects the true opportunity cost of capital . 

 

 

Simple Payback Method  

 Payback Period - A common and simple way to evaluate the economic merit of an investment is to 

calculate its payback period, or break-even time. The payback period is the number of years of 

energy-cost savings it takes to recover an investment's initial cost. To determine the payback, the 

investor first estimates the total initial cost, annual energy-cost savings, and annual operating 

costs. Dividing total initial cost by the difference between annual energy-cost savings and annual 

operating costs gives the payback period .  

The payback period is the amount of time (usually measured in years) to recover the initial 

investment in an opportunity. Unfortunately, the payback method doesn’t account for savings that 

may continue from a project after the initial investment is paid back from the profits of the 

project, but this method is helpful for a “first cut” analysis of a project. If annual cash flows are 

equal, the payback period is found by dividing the initial investment by the annual savings.  

Payback Period= Initial Investment Cost (in years) Annual Operating Savings .  

Annual Operating Savings= Annual Energy Cost Savings – Annual Operating Costs  

Annual electric savings are the retail value of electricity from the system that you would have 

otherwise bought from the utility company. It is determined that by multiplying the retail cost of 

electricity given on your electric bill by the number of kilowatt-hours supposed to produce in a 

typical year. 

Financing Methods  

The financing methods for energy projects are:  

 Project Finance  

 Balance Sheet Finance  

 Sale and Lease Back  
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 Mortgaging  

 Cooperatives and Guilds  

 Renewable Energy Investment Funds  

 Individual Ownership  

 Government Aid and ‘soft’ Loans  

 Third Party Finance  

 Syndicated Loan Credit   

There are many ways to fund a sustainable energy project. Mechanisms are available to most any 

business for the installation and operation of economically viable renewable energy generation 

and energy efficiency projects. SELF-FUNDED - maintenance budget, utility bills, cash reserves. 

ENVIRONMENTAL ATTRIBUTES - are commodities that are used by utilities and others to comply 

with environmental regulations. These commodities when monitized can create an income stream 

to help fund the project. GOVERNMENTAL SUBSIDIES - local, state, and Federal governments offer 

varying programs including technical support, tax credits, tax deductions, grants, loan guarantees 

and more. UTILITY INCENTIVES - as a result of Pennsylvania Act 129 of 2008 large investor-owned 

utilities are required to offer various programs to reduce energy consumption and demand 

beginning January 1, 2010. These programs are currently in front of the Public Utility Commission 

pending review.THIRD PARTY - third parties such as SEF, banks, and tax equity investors offer a 

variety of funding mechanisms including loans, leases, purchase agreements, and performance 

contracts as well as direct equity and tax equity investments. 

Sources of Finance  

 Private Equity Funds-Equity  

 Banks-Loan, Bond  

 Export Credit Agencies (ECA’s) – Loan  

 Multilateral Lending Agencies (MLA’s) – Loan, Equity  

 Leasing Companies – Loan  

 Vendor Financing – Loan  

 Securitization – Loan  

 Institutional Investors – Bond, Equity  

 High Net Worth Individual Investors – Bond, Equity  
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 Host Governments – Loan, Equity 


