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ABSTRACT
Renewable energy technologies (RETs) have immense potential to energize rural
and remote settlements that are economically not viable and/or technologically
not feasible to be connected by the grid. Such a noble agenda for RETs has been
clearly demonstrated in rural India where many villages and hamlets could see
lighting for the first time in the sixty decades of independent India. We model the
future growth pattern of RETs in India as a whole and specifically wind, small
hydro and biomass renewable energy technologies in top ten states (based on their
maximum potential in each energy type) in India. The Logistic and the Gompertz
functions have been used for this purpose. The time periods to achieve the
potential from 10% to 90%, to achieve 99 percent of the potential, and the time
when inflection point would be reached are determined and analysed.
JEL Classification: N70, N75
Keywords: S-shaped curves, renewable energy technologies, India, technological
forecasting
INTRODUCTION
In India, only 66.3 percent of the population had access to electricity in 2009
(World Bank, 2010). More than 400 million people, including 47.5 percent of them
living in India’s rural hinterland, have no access to electricity till date (MNRE,
2012). India has over 90,000 un-electrified villages and over 380,000 partially
electrified villages (Engineering Review, 2012).
Recently, India has put a major emphasis on development and diffusion of
Renewable Energy Technologies (RETs). RETs can help India to enhance its energy
security, improve local environment, reduce its carbon footprint, usher in
balanced regional development, and make it leader in high-technology industries
(Gevorg, et. al, 2010). The total installed capacity by March, 2011 was more than
206,526 MW and the estimated potential of Renewable Energies was nearly

25

Asia Pacific Business & Economics Perspectives, 1(1), Summer 2013

89,760 MW (CSO, 2012). Ideally, RETs should have contributed more than 40
tercen6 of the energy needs, but in reality it was only 11 percent.
Studies on Indian RETs
In far places, RETs can meet the energy needs. Solar PV is one of the lifeline
programs for such areas catering to the needs such as village, lighting - home and
street; water pumping, and rural telecommunication. NGOs have an important
role in raising awareness among rural masses about the utility of RETs as well as
training them in operation and maintenance. Four problems associated with RET
diffusion are high costs, positive perception, will for saving environment and
awareness of the people. According to Swaran Singh, these issues can be resolved
by effective participation of Government, industry, research institutions, financial
institutions, NGOs (Sayigh, 1999).

Figure 1. A chronology of literature survey
Demonstration programs are pertinent for testing new energy technology
manufacturing (for example, photovoltaics) and energy conversion facilities and
evaluate their technical feasibility and economic viability. Prohibitive capital
requirements, high required rates of return, high risk, and problems associated
with appropriating the long-term benefits may not motivate the private sector to
setup demonstration plants. As such, governmental support is crucial apparently
when the technology has promising public benefits (Reddy & Painuly, 2004).
Solar energy in conjunction with hydrogen as an energy carrier has
immense potential as future fuel. Tariq, Muhammad and Saima explored such
feasibility for India by 2025. The solar electricity in excess of demand is stored in
the form of hydrogen and used later. Using a modular approach, the study
asserted that the solar-hydrogen duo is capable of meeting the energy needs of
Chennai, Delhi, Jodhpur, Kolkata, Mumbai and Trivandrum by 2025. Cost
comparison for supply of fossil fuel and solar electricity for the year 2025 has been
proposed for the six cities indicating that solar photo-voltaic electricity will be
cheaper than fossil fuel (Muneer, Asif, & Munawwar, 2005).
In India, wind power technologies have advanced well compared to other
RETs leading to its wider diffusion till date. Carolin and Fernandez (2008) reviewed
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the development of wind energy technologies in India and in five Indian states Tamilnadu, Maharashtra, Karnataka, Gujarat and Andhra Pradesh. They also
forecasted the diffusion of wind energy technologies using the pearl or the logistic
curve. The study predicts that the wind energy technology for power generation in
India may reach 99% of the assessed total technical wind power potential by 2030,
Maharashtra and Karnataka by 2020, Tamil Nadu by 2022 and Andhra Pradesh by
2025. Gujarat would achieve 86% of its technical potential by 2030 (Carolin &
Fernandez, 2008).
Though renewable energy programmes were initiated early in India, it has
been a laggard in certain RETs. The significance of RETs in meeting future energy
needs was probably under-emphasized due to lack of reliable potential estimates.
Despite housing the world’s largest small gasiﬁer programme and the second
largest biogas and ICS programs, many such plants are dysfunctional now. Of the
35 million ICSs installed so far, an estimate tells that, less than 6 million are
functioning now. Factors that made wind energy technologies in India as the most
successful among RETs: the involvement of the private sector, supporting
environment provided by the government and lowered costs of wind technologies
(Bhattacharya & Jana, 2009).
DIFFUSION AND TECHNOLOGICAL FORECASTING
Typically, a diffusion process passes through an early adoption stage which is
generally slow in nature, that is followed by a rapid adoption phase and thereafter
reaching a phase of tapering rate of adoption.
Dominance of the S-Shaped Curves
Marchetti C., Ausubel J.H., Mensch G., Modis and many other scholars have
applied S-shaped curves on numerous technologies and social phenomena. The
International Journal of Technological Forecasting and Social Change published
more than 320 articles during the period May 2002 to May 2007 of which about
14 articles dealt with the application of the logistic S-curve of natural growth for
forecasting purposes and many others mentioned S-curves on their pages
(Kucharavy & De Guio, 2007).
The S-shaped curves have been used to explain the diffusion process of
new technologies. Though there are a number of such functions that describe the
S-shaped curves, the two often followed diffusion models of S-curve which
represent various growth patterns or trends are the logistic and the Gompertz
functions (Das, 2012). This paper chose the Logistic function for Indian States and
uses the IIASA’s Logistic Substitution Model II tool for analysis.
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Figure 2. The S-curve
The Logistic function is given by:
𝑦 = 𝑓(𝑡) =

𝐾
1 + 𝑒 −𝑎−𝑏𝑡

The Gompertz function is given by:
−𝑏𝑡
𝑦 = 𝑓(𝑡) = 𝐾𝑒 −𝑎𝑒
where,
𝐾 is the carrying capacity
𝑎 and 𝑏 are the location and shape parameters of the curve, respectively.

K
2

The logistic curve, when reaches half of the saturation level i.e., at 𝑦0 =
, called the point of inflection of the curve, attains its maximum growth rate. This
−𝑎

K

𝑙𝑛 𝑎

occurs at 𝑡 = . For Gompertz, 𝑦0 = and 𝑡 =
. About the point of inflection,
𝑏
e
𝑏
both curves differ from each other. The logistic curve is symmetric while the
Gompertz curve is not.
Technological Forecasting of IRETS
To model the future growth pattern of RETs in India, the renewable energy
technologies in India as a whole and wind, small hydro and biomass renewable
energy technologies in top ten states in India are chosen. These states are
selected based on their maximum potential in each energy technology.
The estimated potential of total renewable power reserves (the carrying
capacity or saturation level K, in India as on 31.03.11 is 89,760 MW which was
taken from the Energy Statistics, 2012 published by the Ministry of Statistics and
Programme Implementation, Government of India. This potential is the aggregate
of state wise and source wise potential of the renewable power reserves.
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Table 1. Renewable energy technologies and respective top ten states chosen
Wind Power

States

Gujarat

Small Hydro Power

Potentia
l in MW
as on
31-032011
10609

States

Himachal
Pradesh

Biomass Power

Potentia
l in MW
as on
31-032011

States

Potentia
l in MW
as on
31-032011

2268

Punjab

3172

1577

Maharashrta

1887

1418

Uttar Pradesh
Madhya
Pradesh

1617

Karnataka

8591

Maharashrta

5439

Andhra Pradesh

5394

Uttarakhand
Jammu &
Kashmir
Arunachal
Pradesh

Tamilnadu
Jammu &
Kashmir

5374

Chhattisgarh

993

Haryana

1333

5311

Madhya Pradesh

804

Gujarat

1221

Rajasthan

5005

Karnataka

748

Karnataka

1131

1329

1364

Madhya Pradesh

920

Maharashrta

733

Tamilnadu

1070

Odisha

910

Kerala

704

Kerala

1044

Tamilnadu

660

Rajasthan

1039

Kerala
790
Source: MOSPI (2011).

India - RET Projections
One can visually recognize the curve best fitting the data. However, the
coefficient of determination value, the mean square error (MSE), the mean
absolute deviation (MAD) and auxiliary regression are used to determine the
better forecast between the two functions and use it to analyze the diffusion of
RETs in India.
Franses (1994) proposed an alternative method for selecting between the
logistic and the Gompertz functions, based on an auxiliary regression, and a
significance test for one parameter (Franses, 1994).
Based on the aforementioned criteria, Gompertz function has been chosen
for India, for forecasting where all the criteria are favouring the Gompertz. In the
US, the logistic function is preferred.
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Figure 3. India - projected renewable energy installation capacity.
The projection of RETs installation in India along the time axis is shown in
Figure 3. The pattern of the curve reiterates that growth is very slow in the initial
years indicating the presence of various barriers to implement new technology
followed by a phase of rapid growth, which at a later stage slows down while
approaching the saturation level K. Up to the inflection point, growth rate or
capacity addition increases and beyond the inflection point, growth rate increase
is decelerating.
In case of India, where the Gompertz function seems to fit better, growth is
relatively rapid during initial phase and increasingly slows down in the attempt to
reach the saturation level. It exhibits maximum rate of growth during earlier phase
when compared to the logistic model. For the states whose RETs future growth is
best explained by the logistic function, the growth is slow during early phase and
more rapid towards the maturity. The logistic model witnesses a higher rate of
growth during the later phase in comparison with the Gompertz model.
The growth of RETs in India has witnessed a rapid pace in the recent years
and assuming the same trend, the Gompertz function suggests that India could
achieve 99% of its potential in RETs by 2068 i.e., 88862 MW. This means in India,
the diffusion of RETs as an energy alternative could reach 99% of the estimated
RETs potential by 2068. For India, the time period required to achieve its RETs
potential from 10 percent to 90 percent is 36.14 years. The inflection point as
explained by the Gompertz function is reached nearly by 2017. Fisher-Pry
transform of the Logistic fit given below helps to understand the orderliness of the
diffusion process.
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Figure 4. Fisher-Pry transform - IIASA model.

Figure 5. Gompertz fit - IIASA model.
Wind Energy Technology in Different States of India
The modelling for states in wind energy technologies is shown in the Figure
6.
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Figure 6. States - projected wind energy installation capacity
Legend: GJ: Gujarat, KA: Karnataka, MH: Maharashtra, AP: Andhra Pradesh, TN:
Tamilnadu, RJ: Rajasthan, MP: Madhya Pradesh, KL: Kerala
Gujarat could achieve 99 percent of its potential in wind energy technology
by 2030 i.e., 10513.99 MW. This means that the diffusion of wind energy
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technology as an energy alternative in Gujarat could reach 99 percent of the
estimated potential by 2030. For Gujarat, the time period required to achieve its
wind energy technology potential from 10 percent to 90 percent is 13.83 years.
Karnataka could achieve 99 percent of its potential in wind energy
technology by 2028 i.e., 8504.27 MW. This means that, the diffusion of wind
energy technology as an energy alternative in Karnataka could reach 99% of the
estimated potential by 2028. For Karnataka, the time period required to achieve
its wind energy technology potential from 10% to 90% is 17.36 years. The
inflection point as explained by the logistic function is reached nearly by 2017.
Maharashtra could achieve 99 percent of its potential in wind energy
technology by 2041 i.e., 5382.63 MW. This means that, the diffusion of wind
energy technology as an energy alternative in Maharashtra could reach 99% of the
estimated potential by 2041. For Maharashtra, the time period required to
achieve its wind energy technology potential from 10 percent to 90 percent is
16.38 years. The inflection point as explained by the logistic function is reached
nearly by 2012.
Andhra Pradesh could achieve 99 percent of its potential in wind energy
technology by 2301 i.e., 5340.06 MW. This means that, the diffusion of wind
energy technology as an energy alternative in Andhra Pradesh could reach 99
percent of the estimated potential by 2301. For Andhra Pradesh, the time period
required to achieve its wind energy technology potential from 10% to 90 percent
is 47.15 years. The inflection point as explained by the logistic function is reached
nearly by 2047.
Tamilnadu could achieve 99 percent of its potential in wind energy
technology by 2033 i.e., 5318.62 MW. This means that, the diffusion of wind
energy technology as an energy alternative in Tamilnadu could reach 99% of the
estimated potential by 2033. For Tamilnadu, the time period required to achieve
its wind energy technology potential from 10 percent to 90 percent is 7.81 years.
The inflection point as explained by the logistic function is reached nearly by 2006.
Rajasthan could achieve 99 percent of its potential in wind energy
technology by 2040 i.e., 4953.27 MW. This means that, the diffusion of wind
energy technology as an energy alternative in Rajasthan could reach 99 percent of
the estimated potential by 2040. For Rajasthan, the time period required to
achieve its wind energy technology potential from 10 percent to 90 percent is 10.8
years. The inflection point as explained by the logistic function is reached nearly
by 2013.
Madhya Pradesh could achieve 99 percent of its potential in wind energy
technology by 2053 i.e., 916.2 MW. This means that, the diffusion of wind energy
technology as an energy alternative in Madhya Pradesh could reach 99 percent of
the estimated potential by 2053. For Madhya Pradesh, the time period required to
achieve its wind energy technology potential from 10 percent to 90 percent is
12.31 years. The inflection point as explained by the Gompertz function is reached
nearly by 2014.
Kerala could achieve 99 percent of its potential in wind energy technology
by 2053 i.e., 916.2 MW. This means that, the diffusion of wind energy technology
as an energy alternative in Kerala could reach 99 percent of the estimated
potential by 2053. For Kerala, the time period required to achieve its wind energy
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technology potential from 10 percent to 90 percent is 14.4 years. The inflection
point as explained by the Gompertz function is reached in 27.73 years i.e., nearly
by 2022.
Notable Distinct Features
As per the forecasting, the states of Tamilnadu, Maharashtra, Rajasthan
and Madhya Pradesh have already reached their inflection points. These states,
though witnessing growth beyond their inflection points, will face decelerating
growth rates.
Tamilnadu has already exceeded its maximum technical potential (as on
31.03.2011) of 5374 MW and stood at 5904.12 MW by 2011 and presently
achieved 6987.62 MW by 2012. This may be due to underestimating the carrying
capacity in this state.
The saturation level predicted by the IIASA model is much higher (IIASA
Logistic fit: 10,896.88 MW and IIASA Gompertz fit: 22,760.8 MW) than the
currently estimated one (5374 MW as on 31.03.2011). This means that the model
is more in consonance with the practice. Such models with superior algorithms
would help policy making to be more practical.

Figure 7. Saturation level prediction by IIASA model for Tamilnadu wind power.
Andhra Pradesh is taking invariably more time (nearly 48 years) to reach 10
percent to 90 percent of its potential. This state has been witnessing acute power
shortages in recent years. In addition, it is one of the fast developing states in
India. We also see that, Jammu & Kashmir and Odisha states despite having high
wind energy potentials, haven't witnessed any initiatives in promoting RETs. This
may be attributed to the insurgency and internal security problems in the
respective states.
Biomass Energy Technology in Different States of India
The modelling for states in biomass energy technologies is shown in the
Figure 8. Punjab could achieve 99 percent of its potential in biomass energy
technology by 2189 i.e., 3140.28 MW. This means that, the diffusion of biomass
energy technology as an energy alternative in Punjab could reach 99 percent of

33

Asia Pacific Business & Economics Perspectives, 1(1), Summer 2013

the estimated potential by 2189. For Punjab, the time period required to achieve
its biomass energy technology potential from 10 percent to 90 percent is 21.17
years. The inflection point as explained by the logistic function is reached nearly
by 2030.
Maharashtra could achieve 99 percent of its potential in biomass energy
technology by 2057 i.e., 1867.19 MW. This means that, the diffusion of biomass
energy technology as an energy alternative in Maharashtra could reach 99 percent
of the estimated potential by 2057. For Maharashtra, the time period required to
achieve its biomass energy technology potential from 10 percent to 90 percent is
9.37 years. The inflection point as explained by the logistic function is reached
nearly by 2014.

3000
2500
2000
1500
1000
500
0
2000

PN

MH

UP

KA

TN

RJ

2020

2040

2060

HR

2080

2100

Figure 8. States - projected biomass energy installation capacity.
Legend: PN: Punjab, UP: Uttar Pradesh, HR: Haryana
Uttar Pradesh could achieve 99 percent of its potential in biomass energy
technology by 2025 i.e., 1600 MW. This means that, the diffusion of biomass
energy technology as an energy alternative in Uttar Pradesh could reach 99
percent of the estimated potential by 2025. For Uttar Pradesh, the time period
required to achieve its biomass energy technology potential from 10 percent to 90
percent is 10.08 years. The inflection point as explained by the logistic function is
reached nearly by 2012.
Haryana could achieve 99 percent of its potential in biomass energy
technology by 2069 i.e., 1319.67 MW. This means that, the diffusion of biomass
energy technology as an energy alternative in Haryana could reach 99 percent of
the estimated potential by 2069. For Haryana, the time period required to achieve
its biomass energy technology potential from 10 percent to 90 percent is 4.15
years. The inflection point as explained by the logistic function is reached nearly
by 2015.
Karnataka could achieve 99% of its potential in biomass energy technology
by 2060 i.e., 1120 MW. This means that, the diffusion of biomass energy
technology as an energy alternative in Karnataka could reach 99% of the
estimated potential by 2060. For Karnataka, the time period required to achieve
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its biomass energy technology potential from 10% to 90% is 24.17 years. The
inflection point as explained by the logistic function is reached nearly by 2015.
Tamilnadu could achieve 99 percent of its potential in biomass energy
technology by 2049 i.e., 1059 MW. This means that, the diffusion of biomass
energy technology as an energy alternative in Tamilnadu could reach 99 percent
of the estimated potential by 2049. For Tamilnadu, the time period required to
achieve its biomass energy technology potential from 10 percent to 90 percent is
17.94 years. The inflection point as explained by the logistic function is reached
nearly by 2013.
Rajasthan could achieve 99 percent of its potential in biomass energy
technology by 2082 i.e., 1070 MW. This means that, the diffusion of biomass
energy technology as an energy alternative in Rajasthan could reach 99 percent of
the estimated potential by 2082. For Rajasthan, the time period required to
achieve its biomass energy technology potential from 10 percent to 90 percent is
12.35 years. The inflection point as explained by the Gompertz function is reached
nearly by 2019.
SMALL HYDRO POWER TECHNOLOGY IN DIFFERENT STATES OF INDIA
The modelling for states in small hydro power (SHP) technologies is shown
in the Figure 9.
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Figure 9. States - projected SHP installation capacity.
Legend: HP: Himachal Pradesh, UK: Uttarakhand, JK: Jammu & Kashmir, Ar.P:
Arunachal Pradesh, CH: Chhattisgarh,
Himachal Pradesh could achieve 99 percent of its potential in SHP
technology by 2058 i.e., 2245 MW. This means that, the diffusion of SHP
technology as an energy alternative in Himachal Pradesh could reach 99 percent
of the estimated potential by 2060. For Himachal Pradesh, the time period
required to achieve its SHP technology potential from 10 percent to 90 percent is
14.81 years. The inflection point as explained by the logistic function is reached
nearly by 2017.
Uttarakhand could achieve 99 percent of its potential in SHP technology by
2120 i.e., 1561 MW. This means that, the diffusion of SHP technology as an energy
alternative in Uttarakhand could reach 99 percent of the estimated potential by
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2120. For Uttarakhand, the time period required to achieve its SHP technology
potential from 10 percent to 90 percent is 32.9 years. The inflection point as
explained by the logistic function is reached nearly by 2029.
Jammu & Kashmir could achieve 99 percent of its potential in SHP
technology by 2188 i.e., 1403.82 MW. This means that, the diffusion of SHP
technology as an energy alternative in Jammu & Kashmir could reach 99 percent
of the estimated potential by 2188. For Jammu & Kashmir, the time period
required to achieve its SHP technology potential from 10 percent to 90 percent is
108.11 years. The inflection point as explained by the logistic function is reached
nearly by 2068.
Arunachal Pradesh could achieve 99 percent of its potential in SHP
technology by 2120 i.e., 1315.2 MW. This means that, the diffusion of SHP
technology as an energy alternative in Arunachal Pradesh could reach 99 percent
of the estimated potential by 2120. For Arunachal Pradesh, the time period
required to achieve its SHP technology potential from 10 percent to 90 percent is
26.65 years. The inflection point as explained by the logistic function is reached
nearly by 2028.
Chhattisgarh could achieve 99 percent of its potential in SHP technology by
2314 i.e., 983.07 MW. This means that, the diffusion of SHP technology as an
energy alternative in Chhattisgarh could reach 99 percent of the estimated
potential by 2314. For Chhattisgarh, the time period required to achieve its SHP
technology potential from 10 percent to 90 percent is 64.24 years. The inflection
point as explained by the logistic function is reached nearly by 2068.
Madhya Pradesh could achieve 99 percent of its potential in SHP
technology by 2058 i.e., 661.5 MW. This means that, the diffusion of SHP
technology as an energy alternative in Madhya Pradesh could reach 99 percent of
the estimated potential by 2058. For Madhya Pradesh, the time period required to
achieve its SHP technology potential from 10 percent to 90 percent is 33.41 years.
The inflection point as explained by the logistic function is reached nearly by 2028.
Karnataka could achieve 99 percent of its potential in SHP technology by
2012 i.e., 740.52 MW. This means that, the diffusion of SHP technology as an
energy alternative in Karnataka could reach 99 percent of the estimated potential
by 2012. For Karnataka, the time period required to achieve its SHP technology
potential from 10 percent to 90 percent is 7.68 years. The inflection point as
explained by the logistic function is reached nearly by 2007.
Maharashtra could achieve 99 percent of its potential in SHP technology by
2108 i.e., 726 MW. This means that, the diffusion of SHP technology as an energy
alternative in Maharashtra could reach 99 percent of the estimated potential by
2108. For Maharashtra, the time period required to achieve its SHP technology
potential from 10 percent to 90 percent is 52.27 years. The inflection point as
explained by the logistic function is reached nearly by 2019.
Kerala could achieve 99 percent of its potential in SHP technology by 2109
i.e., 697 MW. This means that, the diffusion of SHP technology as an energy
alternative in Kerala could reach 99 percent of the estimated potential by 2109.
For Kerala, the time period required to achieve its SHP technology potential from
10 percent to 90 percent is 41.78 years. The inflection point as explained by the
logistic function is reached nearly by 2024.
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Tamilnadu could achieve 99 percent of its potential in SHP technology by
2351 i.e., 653.4 MW. This means that, the diffusion of SHP technology as an
energy alternative in Tamilnadu could reach 99 percent of the estimated potential
by 2351. For Tamilnadu, the time period required to achieve its SHP technology
potential from 10 percent to 90 percent is 124.97 years. The inflection point as
explained by the logistic function is reached nearly by 2062.

Figure 10. Saturation Level Prediction by IIASA model for Karnataka small hydro
power.
Barriers for Diffusion in IRETS
Though the IRETS has grown significantly, it is still fraught with problems.
Resource Assessment has been one of the foremost problems leading to under
estimation of the potential of various RETs. This is clearly visible from certain
proactive states that have crossed the estimated potential already - Tamilnadu
(Wind) and Karnataka (Small Hydro).
The manufacturing sector though has gained proficiency in certain RETs like
solar PV, wind, etc, seems to be lagging in MW scale biomass technology. This is
evident from the fact that even in the adolescent stage, India’s First 1.2MW Gridconnected Biomass Power Generation System is 100 percent imported from M/s
Shendong Power Machinery Company Ltd., China (MNRE, 2012).
With the launch of JNNSM, Solar technology seems to get overwhelming
attention at the expense of others especially Small hydro and new energies.
Costs are the overriding barrier that is standing in the way of faster
diffusion of RETs. Even today, costs are prohibitively high for entrepreneurs to
venture into the system as well as for users to enjoy the fruits of RETs. Invariably,
all over the world, governments have to step in to fill the gap by way of offering
incentives and subsidies. In India, MNRE has shouldered this responsibility to a
larger extent complemented by various regulations and policies.
Table 1 shows the capital cost in lakhs per MW of each RET type. Solar PV
has shown a consistent down trend, which is also a drastic reduction in just four
years. Technological changes, government promotions have been major factors
behind such capital cost reduction. On the other hand, all others have shown a
mixed trend of increasing and decreasing. This can be attributed to changing
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government promotional incentives to some RETs (Wind), remote and inaccessible
locations (SHP), lack of availability of raw material (Biomass).
Table 2. Capital cost trends across various RETs
Capital Cost Norm derived by CERC in ₹ a Lakhb/MW
2009-10

2010-11

2011-12

2012-13

Wind
Solar

515

467.13

492.52

575

PV

1700

1690

1442.00

1000

Thermal

1300

1530

1500

1300

450

402.54

426.03

445

Himachal
Pradesh,
Uttarakhand and
North Eastern
States (less than
5 MW)

700

634.94

669.42

770

Himachal
Pradesh,
Uttarakhand and
North Eastern
States (5MW to
25 MW)

630

571.44

602.48

700

Other States
(below 5 MW)

550

498.88

525.97

600

500

453.53

478.16

550

445

398.07

421.3

420

Biomass

SHP

Other States (
5MW to 25 MW)
Non-fossil fuel based cogeneration projects

Note: ₹ is Indian Rupees (INR); One Lakh = 100,000
Source: (CERC, 2009)

The diffusion rate of the three RETs chosen differs significantly. The wind
technologies are reaching their plateau of productivity in the first half of the 21 st
Century, followed by the biomass technologies (second half of the 21 st Century)
and the small hydro technologies (first half of 22nd Century). But, rural
development and livelihood improvement cannot wait for a century. A
development that makes the beneficiaries to wait for a century is not really a
development. As such, there is an immediate need to diffuse the technologies at a
faster rate.
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Figure 11. Solar PV: trends in costs and installed capacity (PIB, 2012)(CERC, 2012).
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