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1. Executive Summary

Accelerating the investment in and deployment of 
renewable energy (RE) technologies in India will significantly 
help to address the challenge of global climate change, 
promote economic development and reduce poverty. 

But for clean energy technologies to have a tangible and 
enduring impact, there are policy, technical and financial 
barriers that must be overcome. Governments and the 
private sector must work together, and act decisively, to 
recognise these barriers and implement actions and 
solutions to overcome the barriers that lead to accelerated 
uptake of RE and DG.  

This project was endorsed by the Asia-Pacific Partnership 
on Clean Development and Climate (APP) Renewable 
Energy and Distributed Generation Task Force (REDGTF) 
and received funding contribution from the Australian 
Government.  The aims of the project were to identify the 
barriers and opportunities to accelerated investment in the 
development and deployment of RE technologies in India 
and to determine areas of enhanced collaboration between 
APP partner nations; in particular 
Australia and India.

Findings
The findings presented here are a summary of results 
from a survey and consultations with over 200 RE 
professionals and offer a contemporary snapshot of 
appropriate near term actions that could be implemented 
to accelerate the uptake of RE in India.

The main findings of the survey and consultations 
identified the following barriers:

1.  There is a need for clear consistent long-term 
 government RE policies to guarantee investment 
 certainty and RE project viability. 
 95% Agree

2. Subsidies for conventional fuel sources (such as coal)   
 cause price distortions and disadvantages for RE   
 technologies. 
 85% Agree
3. The legal/regulatory environment is weak or unclear   
 creating uncertainty for RE investors and developers.    
 69 % Agree
4. RE technology-specific barriers (such as intermittent   
 supply, low conversion efficiencies  and storage   
 problems) affect the economic feasibility of RE projects.   
 74% Agree
5. There is a lack of early stage debt and equity financing  
 for innovative RE companies seeking to commercialise  
 their technology. 
 73% Agree
6. Small and medium RE project developers find it 
 difficult to obtain capital from financial institutions 
 at affordable rates. 
 62% Agree
7. A lack of financiers experienced in dealing with the risk  
 profile of RE projects affects the successful financing of  
 new projects. 
 73% Agree
8. There is a lack of RE industry information (such as 
 successful case studies and investment grade data)   
 avail able to investors, financiers, developers and 
 policy makers. 
 73% Agree
9. There is a general lack of awareness and skills to   
 develop RE technologies and projects amongst 
 financiers, investors, policy makers, developers and   
 consumers. 
 68% Agree
10. There is a general lack of understanding of Indian 
 busi ness culture and how to build partnerships 
 and trust. 
 70% Agree
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6. Run RE investor workshops/meetings to connect RE   
 investors and project developers/entrepreneurs. 
 85% Agree
7. Establish a RE incubator program and more 
 international R&D collaborative models to fast track   
 commercialisation of RE technologies.  
 82% Agree
8. Undertake targeted RE business missions between   
 APP partner nations. 
 66% Agree
9. Standardise protocols and procedures in India for RE   
 monitoring, measurement, verification and technical   
 certification. 
 81% Agree
10. Develop a best practice guide and template for project  
 developers/sponsors applying for formal financing.    
 71% Agree 

The major findings when seeking solutions to overcoming 
the barriers were identified as:

1. Develop a best practice renewable energy policy guide,  
 including a catalogue of successful case studies for   
 APP partner countries. 
 80% Agree
2. Develop more innovative financial products and 
 financing mechanisms (such as low interest loans   
 for start-up companies and small-scale RE projects,   
 RE project risk insurance, RE project bonds, RE   
 mezzanine financing etc). 
 90% Agree
3.   Establish an early stage RE fund to fill the funding 
 gap between innovation and commercialisation. 
 88% Agree
4.   Undertake increased RE resource assessments 
 and technology mapping of RE  deployment in 
 partner countries to identify gaps and areas for 
 technology transfer. 
 71% Agree
5. Develop tailored capacity building programs for project  
 developers, venture capitalists/investors, project 
 financiers, RE technicians and policy makers. 
 83% Agree

1. Policy

2. Price Distortions

3. Legal / Regulatory

4. Techno - economic

5. Early Stage Finance

6. Obtaining Capital

7. Risk Profile

8. Industry Info

9. Capacity / Skills

10. Culture Barriers

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent Response

Barriers

Strongly Agree or Agree         Neither Agree nor Disagree         N/A         Disagree or Strongly Disagree

1. Policy Guide

2. Innovative Finance

3. Early Stage RE Fund

4. Techno Mapping

5. Capacity Building

6. Forums, Workshops

7. Incubator

8. Business Matching

9. Standardize

10. Finance Guide

0% 20% 40% 60% 80% 100%

Percent Response

Potential Solutions to Overcoming Barriers

Strongly Agree or Agree         Neither Agree nor Disagree         N/A         Disagree or Strongly Disagree
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Biomass Gasification and Cogeneration
 • R&D 
 • High pressure boilers
 • High power gas turbines
 • Combined cycle, process systems and equipment
 • Advanced biomass gasification and combustion   
  technologies
 • High pressure cogeneration systems, co-firing and  
  blending technologies, and cost-effective handling 
 • Storage and drying of biomass 
 • There is a need for small biomass (1-3 MW) in rural  
  areas and larger capacities in cogeneration in   
  sugar mills (bagasse) and pulp and paper factories. 
 
Waste to Energy
• High rate biomethanization systems
• Incineration and sanitary landfills
• Waste collection and segregation
• Financing build own transfer and build own operate   
 systems 
 
Other—tidal/ocean, geothermal
As ocean power and geothermal projects are not yet 
occurring in India, opportunities might well exist but until 
further resource mapping is undertaken, we don’t know 
what or how extensive they might be.

The technology sections of this report, sections 6-12, 
provide a general overview of each major RE technology.  
Based on limited technology mapping, the following 
opportunities for Australian companies to collaborate in 
India may exist:

Solar PV
 • Thin film technologies
 • Improvements in conversion efficiencies 
 • Grid interactive projects 
 • Joint Ventures with global PV manufacturers 
 • Energy storage
 • Improvements in module technology, including   
  higher density and lighter weight modules

Solar Thermal
 • Increased R&D
 • Hybrid power systems
 • Non-grid solar thermal applications
 • Solar building technology applications  
 • Solar cooling and solar steam generation 
  systems for industrial process steam 
  applications are emerging opportunities where   
  Australian technologies can play an important role.
 • High temperature solar thermal applications

Wind
 • Importing the latest technologies with higher 
  capacities (over 1-2 MW systems)
 • Wind machines for low wind regimes
 • Better designed rotor blades, gear boxes, and   
  control systems
 • Small wind machines for decentralised power 
  generation, wind PV hybrid systems, and wind 
  mills for water-pumping applications are also   
  largely untapped markets.

Small Hydro Power
 • Low head power generation systems
 • High efficiency systems
 • Portable micro-hydro systems.
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playing field for all energy technologies, and enforce an 
already robust regulatory framework with strong 
investor rights protection.  These actions will help to 
create the enabling environment for foreign investment 
and increased private sector participation in the RE sector. 

(B) Technical
To immediately accelerate the development and 
deployment of RE and DG technologies in India, there 
needs to be a concerted collaborative effort where best 
practice innovations and applications are shared between 
countries, technology gaps are filled and policy and 
financial innovations implemented to bring down price 
and drive large scale commercialisation.

Achieving large scale deployment of RE involves 
investments in technologies at different stages of 
development.  Some RE technologies in India, such 
as wind, are reaching a stage of commercial 
competitiveness; however, most RE technologies remain in 
early stage innovation, technical demonstration, or subsidy/
incentive supported modes, as yet unable to compete with 
conventional fuels on price and performance. 
Although there are significant variations between each RE 
sub-sector, to accelerate the technology maturation and 
commercialisation process across all sub-sectors, there is 
a need for substantial and sustained investment in R&D, 
expanded collaborative research programs between 
universities and international agencies and technology 
transfer between countries. 

To accelerate the path to commercialisation there is also 
a need for the development of “incubators” to concentrate 
R&D efforts, test and pilot technologies and to provide the 
infrastructure to enable a more efficient path to 
development and commercialisation. 

Conclusions
(A) Policy and Regulatory 
India’s central and state governments have set aggressive 
policies to encourage the development and deployment of 
clean energy technologies.  However, in order to increase 
investment into RE in India, there is a need for clear and 
consistent alignment of policies across central and state 
jurisdictions with regulatory frameworks that enable 
investors to meet their risk/return requirements and give 
them certainty over the timeframe for their investment. 

A perceived barrier inhibiting the growth of RE sector 
relates to the subsidy structure applied to fossil fuel energy 
sources.  However the growth of some RE technologies 
also requires subsidies. Getting the subsidy balance right 
and putting a fair price on externalities and establishing 
a “level playing field” will help to remove potential market 
distortions and drive long term growth of the RE sector. 

Although in India there are strong investor rights laws 
and an English common law system, there are ongoing 
concerns over weak enforcement in the legal and 
regulatory arena.  This includes issues in Intellectual 
Property rights enforcement and delays in project 
permitting, approval, and implementation during the 
regulatory process.

Policies required to encourage the growth of the RE 
sector must be implemented with the recognition that 
different RE technologies require a differing set of policies 
and regulatory frameworks to drive the development of 
those individual technologies. Policy enablers are critical 
for the less mature RE technologies to move from R&D 
through to commercialisation.

In order to create the necessary framework for increased 
investment in RE in India, the government could share 
successful models from other APP jurisdictions, review 
subsidies to the energy industry to avoid creation of 
unnecessary market distortions and provide a level 
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RE projects are generally financed “on-balance sheet” as 
financiers are not willing to take the unfamiliar project risks 
associated with RE projects.  Many RE project developers 
are small, and it is often difficult to secure finance from 
potential lenders and investors due to transaction costs 
and project risks associated with small developments.

Although it is often said, that there is plenty of money 
available to invest, there is actually a lack of capital 
available for the early stages of technology 
commercialisation and the early stages of RE project 
development.  RE projects can be highly capital intensive 
increasing the risks to investors in generating a return on 
their investment.  To bring more RE projects on stream and 
to accelerate the commercialisation and scale of new RE 
technologies there is a case for government to help share 
the risks in financing early stage demonstration projects 
and to work with the private sector to develop innovative 
early stage financing mechanisms.

Increasing interaction amongst key industry stakeholders 
is crucial as financiers and investors often do not have the 
opportunity to connect with RE companies.  There is a 
need for more dedicated initiatives that bring together the 
key players for knowledge exchange and commercial 
interaction.

The area of carbon finance will increasingly bring financiers 
(and other capital market players) and RE technology 
developers together in India.  The Clean Development 
Mechanism (CDM) in the Indian market is vibrant and 
growing day by day.

The relatively young market for RE has potential for 
dynamic long-term growth but still lacks access to 
affordable capital and innovative applicable financial 
mechanisms.  With the development of innovative financial 
structures and products it will allow greater project and 
technology specific commissioning, uptake and 
participation in this emerging market place.  

There has not been adequate mapping of the technology 
gaps in India and understanding of the resource availability 
for renewable resources such as solar, biomass, 
geothermal and wave/tidal could be improved.  Once gaps 
are identified an assessment of the international market can 
be made and technology transfer can be evaluated and 
facilitated through targeted business matching 
programmes and collaborative R&D initiatives.

One of the problems in implementing RE projects is the 
cost of documenting the projects  relative to the overall 
cost of the project.  Pro-forma project documents for 
developers would drive down the initial cost of preparing 
the appropriate project documentation and familiarity with 
standard documentation would also build confidence in the 
projects from the investors and permitting agencies.

Many of the current energy shortages exist in rural 
areas where there is a lack of grid connectivity and where 
distributed generation technologies may be the only way to 
deliver cost effective and timely access to energy.  With the 
scale of the challenge to provide power to all and electrify 
the homes of 350 million Indians, there is an enormous 
potential market for off grid, distributed energy systems.

(C) Financial
To achieve accelerated deployment of RE technologies, 
significant investment must be mobilised from the global 
capital markets, tailored capacity building must be 
undertaken and innovation in financing mechanisms for 
funding RE must occur.  However, it is important that 
governments understand and address financial risk issues 
faced by investors. 

Although the finance and investment sector has become 
increasingly interested in RE, it is a new area where there 
is uncertainty with the levels of risk and return.  Many 
financiers and investors have not had experience with 
RE technologies and projects and some are now 
finding that they need to increase their understanding 
of the sector as it grows. 
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Australia has some “mature” commercially-proven RE 
technologies, products and services that could be adapted 
and deployed in India.  Yet more needs to be done to 
quickly and efficiently transfer these technologies to India. 
The business and investment opportunities are significant 
for those Australian companies who get in on the ground 
level as the Indian RE market grows.

While India holds tremendous intellectual capital and in 
some areas is at the forefront of innovation, not all 
technologies available in the Indian market are technically 
feasible or financially viable to be able to meet market 
demands.  There are technology gaps that need to be 
filled before the market opportunity can be optimised.

Until recently, Australians have tended not to travel in 
significant numbers to India to develop business 
opportunities in RE.  This has been through an 
ambivalence about the market, the perceived difficulties in 
doing business, uncertainty about the political environment, 
a lack of understanding of Indian culture, concerns over IP 
and a lack of knowledge of the market opportunities.  

Initiatives such as business missions and business and 
technology matching programmes need to be instigated 
to encourage and incentivize Australian companies to 
investigate and develop the Indian market and export 
proven technologies.  Once connections are made the 
technologies must be adapted and indigenized to the 
local market, to effect large scale technology diffusion.

Enhanced collaboration between countries, through 
initiatives such as the APP will help to  bridge knowledge 
gaps and import best practices between nations which 
could provide leapfrogging opportunities in technologies, 
financing, and project evaluation. 

(D) RE Market Information and Networks
There is a need to build capacity and share market 
knowledge amongst all key stakeholders in the RE sector 
in order to accelerate the investment and growth of the RE 
sector.  Capacity building programs need to be developed 
and tailored differently for different stakeholders.  Financiers 
need a better understanding of the technologies, policies 
and environmental principles that underpin the market 
opportunity.  The lack of previous experience of investing 
in this area, and unfamiliarity with the technologies creates 
heightened perceptions of risk and increases unwillingness 
to finance or participate in deals. 
 
Technology entrepreneurs and project developers need 
to improve their ability to communicate their investment 
proposition more effectively to financiers and investors so 
they can better analyse, appraise and subsequently invest 
in or finance a RE project.  Policy makers would benefit 
from a better understanding the needs of the private 
sector.  There needs to be more open effective two-way 
channels established for the transfer of market and 
regulatory information to inform policy development 
and to facilitate better engagement of the private sector.

Gaining access to contemporary policy, investment and 
technical  information on the RE sector is difficult for all RE 
stakeholders.  Centralising information and creating 
networks where people can have dialogue and share 
information on their initiatives is required.

It is clear that investors, developers and technology 
entrepreneurs are lacking opportunities to connect. 
Thus, there is a need for specific RE investor workshops 
and forums where the key stakeholders can share market 
knowledge and commercial transactions can take place. 

(E) Opportunities for Australian companies in India
There are opportunities to generate commercial activity 
between APP countries as the RE sector grows.  This 
project has used the opportunities between Australia 
and India as an example. 
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Action 5
Undertake Technology 
mapping and increased 

resource mapping
 

Action 6
Produce a 

Financing guide for 
project developers

Possible Project
Governments can 
provide financial 

support for financing 
institutions to develop 

a guidebook for project 
developers which 
includes RE policy 

information

Possible Project
Governments can 
provide financial 

support to help launch 
RE specific incubation 

programs. MNRE 
recently supported 

Solar Innovation 
Program at CIIE

Possible Project
Governments can 
provide financial 
support and help 

aggregate information 
to map RE technology 
strengths, gaps, and 
opportunities. some 
resource mapping 

undertaken or 
underway in 

partner nations

Action 4
Increase financial 

Support for Incubators

Accelerator 2
Increase Technology Uptake and Deployment

Action 2 
Develop a 

Guidebook of 
Current Policies 

Action 3
Implement 
Clear Policy 

and Regulatory 
Framework

Possible Project
Governments of the 

partnership could work 
with related agencies, 
ministries and regula-
tors to build capacity 
and better align policy 
and implementation.

Possible Project
Governments of the 
partnership could 
establish quarterly 
newsletters with 

input from both public 
and private sector 

on RE 
activities

Possible Project
Compile current 
policies relevant  

to the RE industries 
for each partner 

country. IEA 
has a Global 
Renewable 
Energy and 

Policies database 
and APP REDGTF is 
undertaking a policy 

inventory review 
and analysis

 

Action 1
Improve Information 
Exchange between 
Government-Private 

Sector

Accelerator 1 
Create a Favourable Policy Environment

Ideas for Strategic Actions
Through our analysis and synthesis of information 
gathered through this project we have identified a 
number of strategic actions to accelerate investment in 
and deployment of RE and DG technologies in India for 
the Task Force to consider.  We have grouped these 
potential actions under key strategies which we have 
termed Accelerators.  The Accelerators are the main 
strategic direction that if pursued by government and 
the private sector would lead to scaling up of RE 
technology in India.

The ideas for Strategic Actions proposed here are a 
combination of new initiatives and others that may have 
some current activity under the REDGTF (such as Action 2 
and Action 5 below).  The Actions linked to each of the five 
key Accelerators are solutions that the private sector 
participants in this project, have suggested are the most 
viable initiatives that can be implemented in the near term. 

It should be acknowledged that many organizations have 
initiated efforts in many of these areas and various projects 
are underway that fall under the following accelerators.  
However, in areas where some activity is taking place, 
such as resource mapping, more can be done to map 
technology strengths and gaps to more clearly identify 
the specific opportunities.  

Appendix C lists a more in depth overview of Australian 
RE technology capabilities. A sample of Australian 
technologies with application to India includes:

• Solar thermal power generation

• Solar cooling technologies

• Solar PV system components

• Off-grid solar applications

• Concentrated Solar Power (CSP)

• Combined heat and power solar

• Energy storage

• Waste to energy processes

• Bagasse cogeneration

• Wood waste processing

• Wind energy forecasting

• Small Hydroelectric Power 

• Thin film solar technologies

Outcome:
Ongoing information 
flow leads to more 

informed policy

Outcome:
Sharing of best 
practice policy 

approaches between 
partner nations

Outcome:
Improved investor 

certainty

Outcome:
Incubators help 

fast-track 
commercialisation of 

new technologies

Outcome:
Enhanced business-to-
business activity and 
technology exchange

Outcome:
Improve the ability 

and success rate for 
developers to 
attract capital
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Action 12
Conduct Regular 

Country and Market 
briefings

Action 13
Coordinate formal 

collaboration between 
research institutes 

Possible Project
Governments could 

work with Universities 
and Research Institutes 

to catalyse and fund 
joint programs across 

partner nations

Possible Project
Governments could 

work with Trade 
Organizations and 
Private Sector to 
identify targeted 

business matches 
between partner 

countries and lead 
missions and reverse 

missions 
e.g.  Australia-India, 

US-China

Possible Project
Governments could 

offer financial support 
and information for 
regular briefings in 

their respective home 
countries on culture, 
policies, and market 
activities in partner 

nations Austrade has 
launched some 

initiatives

 

Action 11
Undertake Targeted 
business matching 

and missions between 
countries

Accelerator 5
Australia-India Collaboration

Outcome:
New partnerships and 
increased commercial 

interaction across 
partner nations

Outcome:
Increased awareness 

of cross  country 
opportunities

Outcome:
Knowledge transfer 

to fast-track 
commercialisation

Action 8
Establish an Early 
Stage RE Fund 

Possible Project
Governments could 
use existing investor 

forums and workshops 
to showcase partner 

country technologies to 
potential investors

Possible Project
The REDGTF could 

offer financial support 
for a feasibility study 
of an early stage RE 

fund for India, the APP, 
or the Asia Pacific, 

including identification 
structure, potential 

investors and 
investment focus

Action 7
Organise Workshops 

and Forums to 
connect Investors to 

RE Companies

Outcome:
Increased investment 
in RE by connecting 
investors to deal flow

Outcome:
Fill the financing gap to 
bring new technologies 

to market

Accelerator 3
Innovative Finance

Action 10
Develop and run 

Master classes for 
financiers, entrepreneurs, 

and developers 

Possible Project
Governments could 

contribute information 
and promote one site 
with the most current 

and accurate 
information under 

country banners or 
under APP

Efforts such as the 
EcoAsia site

Possible Project
Governments could 

offer financial support 
for tailored capacity 

building programmes 
for key RE stakeholder 

groups Similar to 
technical capacity 
building  REDGTF 

endorsed project in 
China and India 

Action 9
Establish a Central RE 

Information portal 

Outcome:
Outcome:

Access to information 
improves investment 

climate

Outcome:
Increased 

understanding of 
market and investment 

opportunities

Accelerator 4
Market Knowledge
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2. Scope, Methodology and Objectives of this Project  

2.1 Support for the Project
This project was funded by the Australian Government 
and endorsed by the Renewable Energy and Distributed 
Generation Task Force under the Asia-Pacific Partnership 
on Clean Development and Climate1 (APP). 
 
2.2 Project Aims
The aims of this project were to identify the barriers and 
opportunities to accelerated investment in the development 
and deployment of renewable energy and distributed 
generation technologies in India and identification of 
enhanced collaboration between APP partner nations; in 
particular Australia and India. 

2.3 Scope and Methodology 
Initial research included Indian and Australia Renewable 
Energy (RE) market data, a global literature review and 
consultations with stakeholders to identify the common 
barriers and potential solutions to accelerating investment 
in the RE industry in India.  These findings formed the basis 
of the global survey, which focused primarily on Indian and 
Australian stakeholders and global professionals with 
experience or expertise in India.  In conjunction with the 
circulation of the survey, extensive one-on-one 
consultations took place in India, Australia, and 
internationally.  These consultations provided additional 
in depth perspectives that contribute to the case studies, 
research, and analysis of baseline findings and the actions 
for the way forward contained in this report.  Subsequent 
to the synthesis of stakeholder views, additional research 
and analysis was commissioned to detail some of the data 
and information gaps, including consultation with other 
APP project leaders, industry market research firms, and 
research institutions.  
 

2.4 Strategic Action Plan and Recommendations
The final phase of this project was to analyse and evaluate 
the findings, draw conclusions and outline a set of strategic 
actions and recommendations that represent the views of 
the experts and RE industry leaders who contributed to this 
project.  These actions and recommendations are a 
powerful and timely signal from the private sector to 
governments of the APP as to what can be done now to 
accelerate the growth of the RE industry in India through 
leveraging the knowledge, capital, and innovative 
partnerships with Australia and other APP nations.  The 
strategic actions recommended intend to facilitate greater 
knowledge transfer, policy innovation, investment and 
commercial activity between partner countries to address 
climate change. 

9

Information Gaps Potential solutions Barriers

Survey, Consultations, Case Studies, Data Collection

Results
Over 200 

participants 

Market Accelerators and Recommendations to the APP REDGTF
Favorable Policy Environment, Scale Technology Uptake and 

Deployment, Innovative Finance, Market Knowledge, 
Australia-India Collaboration

Global Literature Review, Initial Stakeholder Engagement 
(India, Australia, Multilateral Organizations), Primary Research 

on RE statistics and Data, Stakeholder Identification

Additional Research, 
Technology Mapping, 

Financial Trends, Results 
Synthesis and Analysis

1 More information can be found about the APP and REDGTF in Appendix  G of this report.
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3. Renewable Energy in India 

With both domestic Indian and international concerns 
increasing over energy security, climate change, and 
sustainable development, the clean energy technology 
sector is growing at a rapid pace.  If commitments to 
overcome the policy, technical and financial barriers are 
made by the key stakeholders, India can become a 
potential world leader in the development and deployment 
of RE technologies and play a significant role in combating 
global climate change. 

The Indian economy has been experiencing a sustained 
boom.  With an 8-9% growth in GDP, the Reserve Bank of 
India is projecting a 9.2% growth in the economy in fiscal 
year 2007.  Because of the links between reliable electricity
supply, GDP growth, and living standards, India, like many 
of the nations with emerging economies, is making 
access to a reliable electricity supply a fundamental 
priority of central government policy.

Recently energy demand has outstripped domestic 
production, and India has become a major buyer of energy.  
India with 17 per cent of the world population and just 0.8 
per cent of the world’s known oil and natural gas resources 
is going to face serious energy challenges in the coming 
decades.
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With India’s vibrant entrepreneurial culture, history of 
technology innovation and massive domestic market, the 
country is excellently positioned to capitalise on the new 
dynamic RE  market.  RE technologies represent a nascent 
sub-sector of the global clean technology market; 
however, these technologies are undergoing rapid growth 
and have potential for significant financial, socioeconomic, 
and environmental benefits.  

In India, increasingly significant deal flow and attractive 
market opportunities have fuelled investment interest, and 
accelerated market penetration of renewables; the growth 
in wind power being a good example.  

Furthermore, the growth in deployment of renewables is 
likely to continue strongly and have a key part to play in 
meeting government policy targets and development goals, 
and could become the cornerstone of a significant new 
industry based on clean energy. 

Figure 3. 
Solar Energy Potential in India.  Source: TERI Solar Energy 
Handbook for India.

Figure 2. 
A map of India with wind installation as on 31 March 2007.
Source:  http://www.windpowerindia.com/statstate.html
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4. Drivers for Growth of Renewable Energy in India 

The following drivers indicate that the growth of the RE 
market in India is likely to be significant and the market 
fundamentals for investors could be long and enduring. 

Access to Energy 
The Government of India’s commitment to provide 
electricity to predominantly rural India will drive the growth 
of off-grid RE technologies.  By early 2007, 44% of Indian 
households still lacked access to electricity2 and less than 
30% of rural Indian households had access to residential 
water, primarily due to lack of energy for motive power3. 
There is a current electricity energy shortage of 8% and a 
peak demand shortage of 11.6%4, with increases in energy 
requirements projected at 6% per annum and electricity 
consumption at 7.6% per year and peak demand projected 
to increase by 77% by 2012.  To meet this demand, power 
generation capacity would need to increase by 2.5xs 
current levels5.

Energy Security 
The central government has undertaken a strategy to 
diversify its energy mix to address energy security and RE 
is assuming an increasingly significant role. India imports 
approximately 75.5% of its oil6, and the International 
Energy Agency, projects that India’s dependence on oil 
imports will grow to 91.6% by the year 2020.  Energy 
demand has outstripped domestic production, and India 
has become a major buyer of energy. Despite doubling its 
generation capacity over the past decade, India is unable 
to meet current energy demands.  In 2004, India was the 
3rd largest importer of ethanol and the 5th largest 
consumer of energy globally.  India currently imports 
roughly 2.5 million tons of coal annually and is expected 
to increase coal imports to 7 million tons annually over the 
next few years.

Environmental Degradation 
In addition to the environmental impacts associated 
with resource extraction, the emissions of conventional 
fuel production have contributed to the global issue of
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climate change.  India, like many other developing nations, 
is facing challenges with severe air pollution, limited arable 
land, and water quality issues.  These types of 
environmental concerns lend additional motivation 
for cleaner sources of energy production.

Policy targets 
The Government of India (GOI) has set an aggressive 
target of electricity for all by 2012, with an objective to add 
10,000MW in RE capacity and source 10% of total power 
capacity from renewables7.  In 2006, the Indian President, 
Dr. A.P.J. Abdul Kalam announced a target of energy 
independence by 2030 and an increase in RE 
contribution from current levels of 1-5% to 25%8. 
By 2006, India’s Integrated Rural Energy Program 
using RE had served 300 districts and 2200 villages. 

Resource availability 
India averages 300 clear and sunny days per year, has 
an installed wind capacity of over 7,000 MW, 3.8 million 
biogas plants, and 15,000MW small hydroelectric capacity.  
India is the 4th largest producer of wind power, 5th largest 
producer of energy from commercial biomass and small 
hydro and ranks globally in the top 5 countries with 
maximum RE power capacity.

Human capital 
India has the human resources to draw on to enable the 
growth of a new industry based on RE technologies.  For 
example India has a significant amount of engineering 
students with 464,743 graduating in 2004-059.

Leapfrogging Opportunities 
If IP rights are enhanced, India can position itself to adopt 
the world’s best technology as it builds its future energy 
infrastructure leading to

2 Government of India.  Integrated Energy Policy.  2006.
3 The World Bank.  Energy for Development—The Potential Role of RE in meeting the MDG’s.  2005.
4 The World Bank.  Energy for Development—The Potential Role of RE in meeting the MDG’s.  2005.
5 KPMG.  India Energy Outlook.  2006.
6 The Energy Research Institute, Delhi.
7 Ernst & Young.  Renewable Energy in India:  Charting Rapid Growth.  2007.
8 Assocham.  1st Annual South East Asian Renewable Energy Conference.  2006. 
9 All India Council for Technical Education



Government Programs 
India has a dedicated Ministry of New and Renewable 
Energy (MNRE) and a number of ministries have taken on 
specific renewable technologies to develop and support. 
Many resource assessment programs have been 
implemented or are slated as future projects, including: 
Wind Resource Assessment Program (WRAP), National 
level Biomass Resource Assessment Program (NBRAP), 
and Solar and Wind Energy Resource Assessment 
(SWERA). RE specific research institutions have emerged, 
including Centre for Wind Energy Technology (CWET) for 
wind, Solar Energy Centre (SEC) for solar, and National 
Institute for Renewable Energy (NIRE) for bioenergy. MNRE 
is also currently in process of creating small enterprises for 
manufacturing and servicing of RE systems and devices.  
In September 2007, the GOI launched the Solar Innovation 
Program in conjunction with Indian Institute of Management 
(IIM) Ahmedabad.

10 Government of India.  Integrated Energy Policy.  2006.
11 REN 21.  Energy for Development.  The Potential Role of RE in meeting the MDGs.  2005. 
12 The World Bank.  Clean Energy and Development:  Towards and Investment Framework.  2006.

opportunities for RE technology transfer and 
leapfrogging as new systems are commissioned, 
invested in and installed.

Health concerns 
Health issues are increasingly becoming a driver for uptake 
of RE technologies.  In 86% of rural households, traditional 
biomass is the primary cooking fuel10, and India 
experiences the largest number of indoor air pollution 
related health problems in the world with 500,000 deaths 
each year, primarily women and children who have the 
greatest risk and domestic exposure11.  

The Sustainable Development imperative 
Affordable energy has been linked to indicators of human 
development, and access to energy and electricity can 
increase access to education, reduce indoor air pollution, 
provide energy for medical equipment and storage, provide 
water and sewer services, create jobs, stimulate 
micro-enterprise, reduce poverty and increase life 
expectancy. 
 
Growth of the Carbon market 
India, as a non-annexure I country under the Kyoto 
Protocol, is eligible for carbon revenue through the Clean 
Development Mechanism (CDM).  India is currently the 
world leader in development of CDM projects with a large 
potential for renewable energy generation from agriculture 
wastes, hydro and wind.

Market Opportunities 
At the end of the third quarter in 2006, India ranked 3rd 
in the Ernst & Young Country Attractive Indices, which 
ranks countries based on RE markets, infrastructures 
and their technologies and 4th in the E&Y Renewables 
Infrastructure Index.  The International Energy Agency (IEA) 
predicts $16 trillion of investment inflows in the energy 
sector until 2030, $8.1 trillion of which is predicted to flow 
to developing economies to meet energy needs12.  Though 
there are some mature RE technologies, such as wind, 
India remains in a position to undertake technology 
collaborations, import mature RE technologies and 
processes to fill technology gaps, and scale up current 
production through both domestic and international 
investment.
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5. Indian RE Policy and Regulatory Environment  

The policy and regulatory environment is a critical factor to 
stimulate the acceleration of the RE industry in India.  The 
current RE policy and regulatory environment is governed 
by both central (union) and state level jurisdictions.  At 
the central level, the major governing bodies include:  the 
Ministries of New and Renewable Energy, Power, and Coal, 
and the Central Transmission Utility also known as Power 
Grid Corporation.  Other ministries such as the Ministry of 
Finance and Ministry of Environment and Forests also have 
tangential application to RE policy via aspects such as 
fiscal policies and climate change policies.  

At the state level, the major governing bodies include State 
Nodal Agencies (SNAs) and State Transmission Utilities.  
Due to the multitude of governing bodies involved in setting 
and implementing RE policy, there tend to be challenges in 
the development of a cohesive central policy and 
consistent implementation at the state and local levels.

RE policy and the corresponding regulatory environment 
provide a framework for the pricing signals and projected 
viability and sustainability of projects and technologies.  A 
critical component to private sector participation is a stable 
long-term clear and consistent policy and regulatory 
environment. Without this environment most global private 
sector companies and financiers will not accept the 
addition of political risk their investment.  Government 
policies can set incentives to catalyse greater interest in 
the RE industry leading to increased research, 
development, investment in, and deployment of 
technologies.

There is currently no central RE policy in India, though a 
draft model law has been proposed.  Currently, there are 
both central and state policies with some application to RE 
development in India.  They include the following:

• Electricity Act of 2003 which includes Renewable 
 Portfolio Standards (RPS) targets and preferential 
  tariffs for RE are to be set by appropriate commissions.

 • National Electricity Policy which promotes private   
  participation in RE, reductions in capital cost of RE  
  through competition and benefits of cogeneration.
 • Tax Act which allows for accelerated 
  depreciation from 80-100%, a ten year tax holiday   
  for infrastructure projects, and income tax 
  exemptions for infrastructure related projects.  
 • 11th 5 year plan (2007-2012) has programme 
  such as the Remote Village Renewable Energy 
  Programme, the Village Energy Security 
  Programme, the Remote Village Solar Lighting   
  Programme and Grid-connected Village 
  Renewable Energy Programmes for Solar 
  thermal and Biogas

There are mandates for states to set RPS targets, and as 
of July 2007, 13 of India’s 28 states have published RPS 
standards ranging from 0.5%-10%13.  States have also 
specified purchase tariffs for procurement of power from 
different renewable energy based projects.  However as the 
resources, generation, and costs vary from state to state, 
the purchase tariffs estimated by different state regulatory 
commissions also vary from state to state.  Appendix E in 
this report lists some of the RE tariffs by state.

RE policies can be divided into (a.) feed-in laws and pricing 
systems and (b.) quota systems.  Pricing systems tend to 
be more effective than quota systems for catalysing growth 
of the RE industry14.  There are other incentives available 
at the central level, including indirect tax benefits through 
excise duty exemptions and customs duty reductions.  At 
the state level, some capital subsidies are available as well 
as tax exemptions, infrastructure support, and low 
interest loans.  At both the Indian central government and 
state levels the policy environment is likely to continue 
changing, creating a more favourable environment for 
RE investing.

13 Baker and McKenzie and World Institute for Sustainable Energy.  Draft APP Project Report on Renewable 
   Energy Law in India.  2007.
14 Baker and McKenzie and World Institute for Sustainable Energy.  Draft APP Project Report on Renewable 
   Energy Law in India.  2007.
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6. Solar PV  

Policy measures  
80% accelerated depreciation, exemptions from excise 
duties, low import tariffs on some raw materials and 
components, soft loans from IREDA, capital subsidies 
and training programs. 
 
Opportunities for Australian companies
Some of the challenges the Solar PV industry faces in India 
are that Solar PV technologies are not yet commercially 
compelling with low conversion efficiencies and high up 
front capital costs.  There is still a great need for more 
detailed forecasting of sunlight, a gap in sufficient energy 
storage technologies, consumer financing and service and 
distribution channels.  Specific collaborative opportunities 
include:

 • Many opportunities in thin film technologies, 
  including process technologies, low-cost sub 
  strates, large size cells/modules, and pilot 
  demonstration plants.
 • Improvements in conversion efficiencies 
 • Grid interactive projects 
 • Joint Ventures with global PV manufacturers 
 • Energy storage
 • Improvements in module technology, including   
  higher density and lighter weight modules.

Some facts:
 • India averages 300 clear and sunny days per   
  year equivalent to over 5,000 trillion kWh/yr.  The   
  average potential is considering solar cell current   
  efficiencies at 20 MW/ sq km.
 • India has been the 3rd largest producer and 
  currently exports solar PV cells.
 • Solar PV cell conversion efficiencies remain at 
  approximately 15%.
 • In the last two decades, the cost of PV has 
  decreased by a factor of ten in relation to 
  production of components; however, there are 
  still cost barriers throughout the supply chain.

15

Definition 
Solar PV is the direct conversion of sunlight into electricity.  
Solar PV Systems are an integration of all of the 
components necessary to deliver electricity for end use. 
 
Description 
The main types of Solar PV technology applications for 
India are: community lighting systems, lanterns,street 
lights, fixed home lighting systems, and water pumps.

Installed Capacity 
86 MW as of 31 March 2007

Forecast Growth  
According to the 11th plan (2007-2012), the MNRE 
has set a target of an additional 50 MW Solar PV to 
bring the 2012 installed solar PV capacity to 136 MW.



7. Solar Thermal  

Description 
The most common solar thermal
applications in India are off-grid and include 
solar water heating, air heating and cooling, 
solar cookers, and passive architecture to heat 
and cool a building.  

Installed Capacity
As of 2007, there were approximately 1.95 million 
square meters.

Forecast Growth
There is an estimated 140 million square metre potential 
for solar thermal applications. 

Policy measures
There are capital subsidies, financial support for detailed 
project reports, tax rebates and subsidies for solar thermal 
technology adoption to increase the energy efficiency of 
buildings.  IREDA and commercial banks also offer soft 
loans-loans with interest rates lower than market interest 
rates- for solar thermal projects.  Some states, such as 
Karnataka, offer rebates on electricity rates for households 
with solar water heating systems.

Opportunities for Australian companies
  There are opportunities for:
 • Increased R&D
 • Hybrid power systems
 • Non-grid solar thermal applications
 • Solar building technology applications  
 • Solar cooling and solar steam generation systems   
  for industrial process steam applications are   
  emerging opportunities where Australian 
  technologies can play an important role.
 • High temperature solar thermal applications

Some facts 
 • India averages 300 clear and sunny days per year
 • The average solar radiation is 46kWh/square 
  meter/day

Definition
Use of fluid systems that utilize heat from sunlight to 
transfer and store heat energy for subsequent use.  
   
High temperature Solar Thermal applications include: 
Concentrated Solar Power and Thermochemical Energy 
Storage

Low temperature Solar Thermal applications Include: 
Water heating and Phase Change Storage
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8. Wind  

Opportunities for Australian companies
There are opportunities for long-term global investors 
in power generation, pollution trading, operations and 
maintenance, monitoring/inspection, and as developers 
and promoters.  India, with a fairly mature wind industry, 
is also exporting technologies, products and services, 
such as turbines, consultancy services, project planning, 
and wind resource assessments. 

  There is still room for:
 • Importing the latest technologies with higher 
  capacities (over 1-2 MW systems)
 • Wind machines for low wind regimes
 • Better designed rotor blades, gear boxes, and   
  control systems

 • Small wind machines for decentralised power 
  generation, wind PV hybrid systems, and wind 
  mills for water-pumping applications are also   
  largely untapped markets.

Some facts
 • India has 9 wind turbine manufacturers who also   
  develop wind farms and is the 4th largest producer  
  of wind power in the world
 • With every global doubling of wind capacity, wind   
  energy cost has decreased by 12-18%.
 • This sub-sector has grown on average at 30% per  
  annum for the past 5 years.
 • States with the greatest wind potential:  Tamil   
  Nadu, Andhra Pradesh, Karnataka, Kerala, Madhya  
  Pradesh, and Maharashtra
 • The Wind Resource Assessment Programme   
  (WRAP) of the Ministry of New and Renewable   
  Energy (MNRE) covers approximately 1,000 wind   
  monitoring and mapping stations in 25 states and   
  union territories, with 208 identified potential sites   
  to the time of writing this report.
 • Almost 80% of wind power generated to date has   
  been used for captive consumption, the remainder  
  sold to the grid or a third party.
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Definition 
Wind drives turbines which generate power for 
energy use. 
 
Description 
Wind power can be used both on and off grid to 
produce electricity, though the intermittent nature 
of wind can cause difficulties in grid stability.  Wind 
power is one of the most mature RE technologies 
with over 74,000 MW installed globally.

Installed Capacity 
7,231 MW as of 30th June 2007 

Forecast Growth 
The 11th plan (2007-2012) has targeted an 
additional 10,500 MW.  The investment required to 
obtain this target is estimated to be roughly USD 16 
billion.  There is an estimated 45,000 MW potential 
wind capacity in India.

Policy measures
The main policy incentives include  a feed in tariff, 
80% accelerated depreciation, exemptions from 
excise duties, and tax exemptions for infrastructure 
related projects.  Additionally the states that have 
created Renewable Portfolio Standards have helped 
accelerate the wind sector.



9. Small Hydroelectric Power  

Some facts
 • Carbon emissions during project construction are   
  low, and emissions fall close to zero once power   
  generation begins, allowing for carbon credits   
  under the Clean Development Mechanism (CDM).  
 • Some challenges:  geological risks, resulting in   
  increased cost, long delays obtaining 
  clearances, project delays due to land 
  acquisition, issues of resettlement, disputes 
  between states over shared water resources,   
  resource variability with time, flooding, offsite 
  monitoring resulting in prolonged breakdown 
  and long response time, environmental issues 
  in manipulating natural river flows and associated   
  ecosystems, novice developers, and high up front   
  capital cost that is offset by low lifetime cost.
 • Currently over 187 small hydro projects are 
  under construction with an aggregate capacity 
  of 521 MW.  
 • MNRE has a database of 4,233 potential sites with  
  an aggregate capacity of 10,324 MW for projects   
  up to 25 MW.  A remaining 5,000 MW is under  
  investigation.
 • MNRE has been  implementing  a  UNDP/GEF    
  technical assistance project on `Optimising  
  Development  of  Small   Hydro  Resources in   
  Himalayan  and  Sub-Himalayan  Regions’.  The    
  project  is  being implemented  in  the   States of   
  Arunachal Pradesh,  Assam, Bihar/ Jharkhand,    
  Himachal  Pradesh,  Jammu  &  Kashmir,  Manipur,  
  Mizoram, Nagaland, Sikkim, Meghalaya, Tripura,   
  Uttaranchal/ U.P.  and West Bengal.  

Definition 
The capture of energy from water flows to produce 
electricity at less than 25 MW.

Description 
Small hydroelectric projects are bridging electricity gaps 
in rural and hilly areas that have geographical obstructions 
to  grid connectivity. 

Installed Capacity 
2,013 MW as of 30th June 2007

Forecast Growth
There is a 15,000 MW potential capacity, and the 11th 
plan (2007-2012) targets a 1,400 MW addition.  This 
addition is estimated to require roughly USD 2.1 billion.

Policy measures
The Government of India offers capital subsidies and 
tax exemptions, and support for detailed project reports. 
Additionally, capital grants and special subsidies are 
available for the Northeast of India, where large potential 
exists.  MNRE offers financial support for the upgrade 
and retrofit of SHP infrastructure and IREDA provides 
soft loans.

Opportunities for Australian companies
There are opportunities to import or collaborate in R&D, 
renovation/modernization of old Small Hydro Power 
projects, and small hilly hydro projects in the Himalayas.  
Specifically there are needs in:

 • Low head power generation systems
 • High efficiency systems
 • Portable micro-hydro systems.
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10. Biomass Power and Cogeneration   

Forecast Growth 
The 11th plan (2007-2012) targets a biomass power
addition of 500 MW and a cogeneration addition of 
1,200 MW.  These additions are estimated to require 
investments of USD 1.6 billion.  The estimated potential of 
150 million tonnes of currently wasted biomass is 19,500 
MW of biomass power (DG) and 16,000 MW cogeneration.

Policy measures
At the state level, the State Electricity Boards offer 
feed-in tariffs, wheeling, and banking of generated 
electricity.  There are sales tax exemptions, interest rate 
subsidies, capital subsidies, and financial support under 
the National Biomass Resource Assessment Program.

Opportunities for Australian companies
There are opportunities to import or collaborate in R&D, 
high pressure boilers, high power gas turbines, combined 
cycle, process systems and equipment, advanced biomass 
gasification and combustion technologies, high pressure 
cogeneration systems, co-firing and blending technologies, 
and cost-effective handling, storage, and drying of 
biomass.  There is a need for small biomass (1-3 MW) in 
rural areas and larger capacities in cogeneration in sugar 
mills (bagasse) and pulp and paper factories.

Some facts
 • Currently, 86% of rural households use traditional   
  biomass, i.e., wood chips, dung cakes, and lumber  
  residues for cooking and lighting.  
 • Traditional burning of biomass results in severe   
  indoor air pollution and related health effects. 
 • Converting from traditional burning of biomass,   
  currently with low conversion efficiencies at roughly  
  10%15, to more efficient biomass stoves can in  
  crease efficiency to 15-30%.  
 • 500 million tons of crop and plantation residues are  
  produced every year, much utilized as waste or   
  used inefficiently.  

 15 MNRE.   Draft Renewable Energy Policy 2006.  2007.

19

Definitions
Gasification under a process of high temperature and 
oxygen controls, a carbon based material, in this case 
biomass, can convert the original input into a synthetic 
gas which can be used as a source of energy or fuel.

Cogeneration also known as combined heat and power 
whereby both electricity and useful heat (which might 
typically be waste heat) are produced from biomass.

Installed Capacity
As of 30th June 2007, 543 MW of biomass power and 
635 MW of cogeneration based grid connected plants 
have been installed in India.



11. Waste to Energy 

Description
While there is a great need for improved waste  
management in India, there are some concerns over waste 
to energy projects including the quality of waste and the 
toxins or pollutants that can emerge from the process. 
 
Installed Capacity 
43 MW as of 3oth June 2007

Forecast Growth
There is an estimated 1,700 MW potential from urban and 
municipal waste and 1,000 MW potential from industrial 
waste with an 11th plan (2007-1012) target addition of 400 
MW which is projected to require roughly USD 306 million 
in investments.

Policy measures
There are state provisions to supply land, garbage, facilities 
and purchase power.  The Government of India has some 
interest rate and capital subsidies available.

Opportunities for Australian companies
There are a host of opportunities for municipal and 
industrial solid waste in major cities, such as Mumbai, 
in the areas of:  high rate biomethanization systems, 
incineration and sanitary landfills, financing build own 
transfer and build own operate systems.

Some facts 
 • It is estimated that India produces roughly 40 
  million tonnes of solid urban and municipal waste   
  per year and 5000 cubic meters of liquid waste in   
  addition to the industrial waste that is produced.  
 • A majority of India’s waste tends to be organic   
  with significant moisture content.  

Definition
When waste is treated through applications such as 
incineration, gasification, pyrolysis, or biomethanation, 
energy is created in the form of electricity and/or heat.
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12. Other – Tidal and Geothermal   

Geothermal definition 
heat from the earth is used to produce energy. 
 
Installed Capacity 
There are currently no known installed geothermal power 
projects  in India

Forecast Growth 
It has been suggested that there is approximately 10,600 
MW of geothermal capacity though more extensive 
resource mapping needs to be conducted.

Policy measures 
It does not appear that there are currently any policy 
measures or incentives in place to catalyse or support 
Geothermal.

Opportunities for Australian companies
As geothermal power projects are not yet occurring in 
India, opportunities might well exist but until further 
resource mapping is undertaken, we don’t know what 
or how extensive they might be.

Some facts
 • There do appear to be medium to high geothermal  
  entropy springs mostly in:  Himalaya, Cambay,   
  West Coast, Sonata, and Godavari.
 • There has been some exploration and testing at   
  PUGA in Leh/Ladak and Manikaran. 
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Tidal Definition 
the motion from the rise and fall of ocean tides can drive 
a turbine used to create electricity.

Installed Capacity 
There are currently no known installed tidal power 
projects in India

Forecast Growth 
It is estimated that 8,000-9,000 MW are available, 
primarily in the Gulf of Cambay. 

Policy measures 
It does not appear that there are currently any policy 
measures or incentives in place to catalyse or support 
tidal power.

Opportunities for Australian companies
As tidal power projects are not yet occurring in India, 
opportunities might well exist but until further resource 
mapping is undertaken, we don’t know what or how 
extensive they might be.

Some facts
 • There is a proposed 900 MW tidal power project 
  at the Gulf of Kachchh which is estimated to   
  cost INR 1,460 Crore; however, the project 
  economics are still under evaluation.
 • West Bengal has proposed 3.46 MW capacity 
  tidal wave plant on demonstration basis.
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13. Financing RE in India  

In order to understand how the scaling up of the RE 
industry in India can be accomplished, it is necessary 
to have some understanding of the different forms of 
financing mechanisms involved in accelerating the 
growth of the sector. 

This section provides an overview of the private financing 
mechanisms fuelling the growth of the RE industry from 
R&D, to Venture Capital to Private Equity to Project and 
Corporate Finance.  Financing through the public markets 
and government grant based financing is not covered in 
this section.  

13.1 Global Investment Trends 
The global trend in RE financing is on an upward trajectory 
and India is becoming an increasingly attractive asset class 
for global financiers. 

Concerns over climate change coupled with high oil 
prices and increasing government support are key 
drivers fuelling soaring rates of investment in the RE 
industry globally.  A UNEP/New Energy Finance Report16  
says investment in sustainable energy is rapidly increasing, 
with $70.9 billion of new investment in 2006, which was 
43% more than in 2005, and a similar continued growth 
trajectory so far in 2007.  Figure 4 outlines the spread of 
investments across different asset classes.

Global investment flows into clean energy are dominated 
by investments in the United States, followed by the 
European Union.  Investments by region are in 
Figure 5 below.

16 UNEP Global Trends in Sustainable Energy Investments. 2007

13.2 Indian RE Investment Asset Classes 
India is starting to attract an increasing share of the global 
investment pool of RE financing, with over USD 2 billion 
in 2006.  The following figure 6 provides a breakdown of 
investment into India RE asset classes. The majority of RE 
financing in India over the past three years has been in 
Asset Financing, with 2006 investments of over USD 2 
billion nearly doubling the 2004 figures of over USD 1 
billion.  According to New Energy Finance, the 2006 figures 
for venture capital and private equity investments in RE in 
India were USD 197 million, up from no recorded activity in 
2005, and USD 43 million in 2004.  Public Market activity 
in RE in India has been slow with 2005 activity recorded at 
USD 34 million and no activity in either 2004 or 2006.  M&A 
has also been relatively slow, with USD 72 million in 2005, 
and USD 4 million in 2006.
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Figure 5. 
Global Clean Energy Investments by Region. 
Source:  UNEP and New Energy Finance
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Figure 4. 
Global Clean Energy Investments by Asset Class. 
Source:  UNEP and New Energy Finance
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The following sections provide more detail on the classes 
of investment, some of the key finance and investment 
stakeholders and their role in financing RE in India.

13.3 R&D financing
(A) Type of Financing
The initial phase of technology or process development 
includes conceptual development, market and product 
research, and development of a product or process 
prototype. 

As this phase of development does not produce 
immediate revenue, the early stage financing required to 
support raw material procurement, human resources, and 
research can be somewhat limited.  Our research of the 
Indian RE industry reveals that typically the amount of 
capital required by individual entrepreneurs does not 
usually exceed USD 100,000, though this figure can vary 
depending upon technology/process.  However for more 
substantial long term corporate R&D programmes many 
millions of dollars may be required.

(B) Examples of R&D projects and deals17 
In May 2003, the MNRE commissioned the project 
Development of Injection Solar Cells Utilizing Dye 
Sensitized Nano-Crystalline TiO2 Films, a INR 40.3 lakh 
(USD 100,000) 3 year R&D program with the National 
Physical Laboratory in New Delhi to develop a new types 
of solar cells aiming to bring down costs.

17 Sources:  MNRE, New Energy Finance, and Centre for Innovation, Incubation and Entrepreneurship

Also in 2003, a two year program, the Flash Pyrolysis 
of Agro, Industrial and Municipal Waste Program was 
launched with support of INR 38.7 lakh (USD 96,000) 
from the MNRE and INR 15.5 lakh (USD 38,000) from the 
Karunya Institute of Technology to support technology 
demonstration and training for CO2 reductions.

In September 2007, the MNRE sponsored the Solar 
Innovation Program at the Centre for Innovation, 
Incubation and Entrepreneurship at the Indian Institute 
of Management, Ahmedabad with a first year contribution 
of INR 20 lakh (USD 500,000).  This program engages 
university students and offers financial support for 
innovations in solar technologies and continuing 
incubation support to bring these technologies to market. 

 
(C) Examples of financiers
Due to the risks of early stage research, the most 
common form of financing at this stage is the researcher 
or entrepreneur’s private capital, which may include friends 
and family.  There are also funds available through research 
and academic institutions, government initiatives, grants 
and foundations, and within corporate R&D departments.

Some identified early stage financiers that are actively 
supporting RE RD&D in India are:  ICICI Technology 
Finance Group, Techno-Entrepreneurship Promotion 
Program (Government of India Department of Science 
and Technology), Indian Institutes of Technology (IITs) 
and academia, corporate R&D departments, Center for 
Innovation Incubation and Entrepreneurship, CII/WRI New 
Ventures, The Indian Angel Network, Science and Tech 
Park, Pune.

2004 

2005 

2006

Figure 6. 
Clean Energy Investments in India, 2004-2006. 
Data Sourced from:  New Energy Finance.
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(D) Case study – ICICI 
ICICI Bank – Technology Finance Group (TFG) 
In 1985, the government of India established ICICI bank as 
an intermediary to disburse World Bank and USAID loans 
and grants.  By 2001, ICICI had a strong balance sheet 
and was privatized.  The Technology Finance Group (TFG) 
sits under the Wholesale division under the subdivision of 
project financing and has a mandate to play a catalytic role 
in developing and demonstrating the commercial model for 
innovative technologies and processes to increase energy 
efficiency.  

The  ICICI TFG has a blend of experience in project 
implementation, and adopts a  pioneering approach to 
work with development banks and other financial partners, 
with a flexible mandate to catalyse new processes and 
technologies that may help to fill early stage financing gaps 
in the development and deployment of RE.  ICICI TFG 
finances innovative, demonstrable, replicable, and energy 
efficient technologies.  This case study profile of ICICI TFG 
examines three innovative financing approaches:  

1. Technology Institutions (TI) - Tech Institutes are 
 supported with concessional loans to undertake   
 capacity building, upgrade or expand facilities or   
 collaborate in R&D with commercial companies.

2. The Sponsored R&D Programme (SPREAD) - 
 Commercial companies are encouraged to 
 collaborate with Technology Institutes to innovative   
 new products and processes with concessional loans.

3.  The Energy Conservation and Commercialisation 
 Programme (ECO), ESCO models - The ECO 
 Programme provides concessional loans to companies  
 undertaking biomass cogeneration, waste heat 
 recovery, and work with Energy Service Companies   
 (ESCOs).  The models highlighted here focus on energy  
 efficiency financing, and is provided to illustrate the 
 types of due diligence checklists in place for private   
 banks, some innovative means of risk sharing and 
 innovative financing mechanisms that can be 
 considered for adapting to renewable energy projects.

(E) Case study--CIIE 
Centre for Innovation Incubation and 
Entrepreneurship (CIIE)
CIIE provides a combination of early stage financial 
support, mentoring activities, and support to build a young 
entrepreneur’s ecosystem and fills a much needed gap in 
the stage from development to deployment.  These 
activities allow a company to validate their technology 
and/or processes, build strong networks, and prepare to 
raise further capital in moving toward commercialization.  
CIIE is a technology incubator started in 2001 at the Indian 
Institute of Management, Ahmedabad (IIMA).
CIIE provides mentoring, intellectual and physical 
infrastructure support to its incubatees, as well as support 
in raising capital.  The Government of India Department of 
Science and Technology has set up a seedfund of INR 
1 Crore (~USD 250,000) for support to IIMA incubatees.   
CIIE also helps its incubatees raise funds from government 
agencies, banks, VCs and angels based on the 
requirements of the company.  CIIE is currently in the 
process of raising capital to fund its Cleantech Venture 
Program, hoping to raise USD 2 million to be provided 
to start-ups in the Cleantech sector.  Through this 
experience in financing, CIIE has found that to achieve a 
sustainable enterprise model, companies incubated by 
CIIE need a support of anywhere between INR 10-50 lakh 
(~USD 25,000-125,000).  In September 2007, the MNRE 
sponsored a INR 20 lakh (USD 500,000) Solar Innovation 
Program.



13.4 Micro VC
(A) Type of Financing
Micro Venture Capital (MVC) can be described as early 
and small stage investments behaving similarly to 
traditional venture capital.  There are still relatively few 
players in this innovative new financial asset class. Typically 
MVCs have a strong social mandate and are pioneering a 
new space of early stage investment to catalyse solutions 
on the development front.  This new approach to financing 
early stage technologies and processes can help smaller 
and non-traditional entrepreneurs access the much needed 
capital to create commercial models and can impact on 
improving working and living conditions at the “bottom 
of the pyramid”18.  The typical investment size of an 
MVC investor has tended to range between USD 
25,000-100,000.   

The criteria for investment in this stage look very 
similar to any common investor’s criteria in any industry, 
including an entrepreneurial and capable team, the 
capacity to grow in scale and efficiency, and a unique 
market advantage.  Additionally, this earlier stage of 
financing typically also has criteria relating to a tangible 
social benefit such as job creation, livelihood improvement, 
health improvement, and other positive social, 
environmental or development impacts.

(B) Examples of deals
In 2003, Aavishkaar, an India-based for-profit MVC 
company acquired at 27.5% stake in Tide Technocrats, 
working in the areas of small hydroelectric power, 
bioenergy, and more recently carbon consulting. 

(C) Examples of financiers
Microfinance institutions and development banks are 
pioneering this type of investing as are newly established 
fund managers such as Aavishkaar (see case study below). 
Though many pioneering models are being created to 
demonstrate the profitability of investing in companies at 
this stage, there remain some gaps in this stage of 
financing.  The financing in MVC can come in the form 
of equity investments or the provision of small loans and 
other early stage grants.

18 The term “bottom of the pyramid” refers to the poorest socio-economic majority of the global population, 
typically living on less than USD 2 per day, equating to roughly 4 billion people.  This concept has been 
credited to the research and publications of Stuart Hart and C.K. Prahalad. 

(D) Case study – Aavishkaar 
Aavishkaar
Aavishkaar established a private trust in March 2002, 
registered with the Securities and Exchange Board of 
India, operating as a Micro Venture Capital Fund.  To 
date, they have deployed approximately USD 1.1 million 
(approximately INR 45.1 million) and are currently in a 
capital raising stage, projecting to close a fund at USD 
10-20 million (approximately INR 400-800 million) by early 
2008 from international high net worth individual investors 
and institutional investors.  This fund is projected to be 
deployed in 35 investments on average size of USD 
200,000, ranging from USD 50,000-USD 500,000 per 
investee.  Of this fund, approximately 30% is targeted for 
Renewable Energy companies.

Investment Instruments include a suite of equity 
products, including common stock, quasi-equity, 
preferred convertibles, preferred redeemable, mezzanine 
loans, royalties, and other venture capital instruments. 
The long-term target annualized internal rate of return is 
projected to be 10% over the life of the fund, with a hurdle 
rate of 6%.  The commitment period is projected to be 10 
years.

Aavishkaar projects average investment sizes in RE 
companies to be USD 220,000 per company with 
medium returns providing an IRR in the range of 15-25%.  
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13.5 Venture Capital (VC)
(A) Type of Financing
Venture Capital is a form of investing where equity in the 
company is exchanged in return for money to grow or 
expand the business. Venture capital firms often want a 
high rate of return (20%+) and will finance the business 
with USD 500,000 to many millions.  The VC market in 
India is relatively young having started around 1998.

VC investments in the RE industry in India tend to be 
looking to invest between USD 1-10 million per portfolio 
company in the first round of investments.  VC funds 
may also be accompanied by value added services and 
support to help grow the portfolio company.  Due to the 
higher risk of investing at early stages, VCs tend to require 
higher return on investment than later stage investors.

Investors at this stage are primarily looking for a proven 
but innovative technology or process with the ability to 
achieve exceptional growth potential through a scaleable 
model and the entrepreneur’s ambition to achieve scale.  
The management team must be strong with a reasonable 
track record and a strong balance sheet with substantial 
personal equity.

(B) Examples of deals19

In June 2007, Indian Luminous Power Technologies 
received INR 829m (USD 20.3m) from CLSA ARIA 
Investment partners and CLSA Clean Resources in series 
A first round financing.  

In April 2006, Naturol Bioenergy Limited set up an 
integrated state-of-the-art oleo bio-technology facility in 
Andhra Pradesh. APIDC VC is the lead and early equity 
investor with Sidbi VC and UTI VF playing a supportive 
role to raise INR 56 crore equity (USD 12.5m).

(C) Examples of financiers
Although Indian VC activity is increasing, there are only a 
few VCs in India who are actively looking to invest in RE 
companies.  VCs tend to have significant track records in 
enterprise building and growing start-ups across sectors, 
RE and clean technology tend to be new areas of interest.  

19 Source:  New Energy Finance.

 
  

(D) Case Study—Nexus India Capital
Case Study – Nexus India Capital 
Nexus India Capital is a subsidiary of Nexus Capital 
Advisors and manages funds in excess of USD 100 
million focusing on life sciences, gaming, semi-conductors, 
IT, and clean technologies, including renewable energy.  
Investment targets are USD 100,000-10 million per
portfolio company and the fund will invest in first and 
subsequent rounds of financing.  This fund started in late 
2006, closed in July 2007, and has made 6 investments 
as of August 2007.

Sectors of Interest:
While Nexus is still developing clean technology investment 
strategies, some of the early sub-sectors that are being 
targeted are:

 • Solar—innovative technologies with IP
 • Water filtration and wastewater treatment
 • Biofuels
 • Waste management
 • Industrial processes
 • Energy efficiency
 • Sub-sector enablers 

Nexus participates in value added services to their 
portfolio companies beyond the capital resource 
contributions.  They prefer to take a board seat and may 
mentor on board protocol.  Nexus often will participate in 
senior level recruitment, business development, market 
intelligence, building the supply chain, and future rounds 
of investment prior to exit.  The due diligence process 
includes an assessment of the potential portfolio 
company’s entrepreneur, team, technology, growth 
projections, operational risks, legal issues, market 
advantage, and financial track record.

 



13.6 Private Equity (PE)
(A) Type of Financing
Private equity funds are defined by non-public equity 
ownership at later stages of development, typically at levels 
of scale.  Raising capital for private equity funds typically 
is restricted to institutional investors and high net worth 
individuals and the investments tend to be in excess of 
USD 10 million per portfolio company.  This investment 
figure will have a large range depending on the size of the 
fund, the fund mandate, and the fund managers.  The most 
critical criteria for larger investors is a clear and consistent 
long-term policy framework. 

(B) Examples of deals20 

In December of 2006, Indian electric car manufacturer, 
Reva Electric Car Company (RECC), received an 
investment of USD 20.0m from Draper Fisher 
Jurveston (DFJ) and Global Environment Fund (GEF).

In 2005, Goldman Sachs invested $10 million in an Indian 
waste to energy biotech company, and Citigroup invested 
in one of India’s largest sugar producers for ethanol.

As of 15 October of 2007, Vestas RRB India, the 
India-based manufacturer of wind electric generators, has 
received an investment of USD 55m from Merrill Lynch.

(C) Examples of financiers
While there may not be much current activity in RE 
investing by PE firms in India, there are PE firms investing 
in RE technologies internationally, including:  Global 
Environment Fund, Environmental Capital Partners, and 
Ceres Capital.  PE activity in India looks to be picking up 
momentum and consultations reveal rumors of new funds 
being raised by various PE firms for cleantech and RE 
directed funds in India from 2008 onwards.

20 Source:  New Energy Finance

(D) Case Study—Global Environment Fund 
Case Study Global Environment Fund (GEF)
GEF is a pioneering environmental private equity group with 
a substantial track record of investing in both the emerging 
markets and environmental technologies.  Currently GEF 
manages over USD 800 million and has made over 30 
private equity investments in early stage technology 
companies.  The emerging markets fund looks to invest 
between USD 25-50 million over the lifetime of the 
relationship with the portfolio company.  Additionally, GEF 
takes an active role in portfolio companies as appropriate, 
adding value through:  active management, board 
representation, strategic alliances, recruitment of senior 
management, securing subsequent rounds of capital, 
improving environmental policies and practices, and 
preparing for exits. GEF’s criteria for investment reflect the 
criteria of other PE investors.  A unique criterion that may 
not be shared by other PE investors is that GEF looks 
for companies that provide an improved environmental 
net benefit over conventional technologies.  They look 
for an established company with innovative, proven 
technologies with applications to new commercial 
applications in traditional industries.
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13.7 Project Finance
(A) Type of Financing
Project financing is a method of financing a project through 
debt and equity that are repaid by the revenues and assets 
of a specific project rather than through the balance sheet 
of a company.  Commonly, project finance is done on a 
non-recourse (meaning no legal or financial recourse can 
be taken against the partners outside of the project) or 
limited recourse basis, and often a special purpose vehicle 
is set up for the project to act as the ‘company’ or vehicle 
for financial flows.  Traditionally project finance has been 
utilized in large infrastructure projects.  To date there have 
been few banks to enter into pure project financing of 
renewable energy projects, largely due to the size of 
projects and some non-traditional risks.  

(B) Examples of deals21 
In 2006, MSPL Limited financed a USD 28.3 million MSPL 
Karnataka Wind Farm project and Seshasayee paper and 
Boards was in active planning for project financing of a 
USD 8.1 million Pallipalayam Biomass Plant.

In April 2007, Lakshmi Energy and Foods arranged project 
finance for its 30MW biomass plant in Khamanu district in 
the state of Punjab, India.  Power Finance Corporation is 
acting as lead debt agent/arranger for this USD 112 million 
project.

In March 2007, Reliance Energy secured finance for their 
USD 202m 150 MW wind turbine capacity project in Sangli 
District in the State of Maharashtra.

(C) Examples of financiers
The primary debt providers in project financing are 
commercial banks.  One of the fastest growing Indian 
banks, YES Bank participates in RE project financing and 
international banks such as ABN AMRO provide debt fi-
nancing for RE projects.  IREDA, was established as an RE 
development bank by the government of India to catalyse 
the RE industry in India and provide project financing to RE 
projects.  

21 Global Environment Fund and New Energy Finance.  Renewable Energy Investment Opportunities.  2007.

(D) Case Study--IREDA
Indian Renewable Energy Development 
Agency (IREDA)
IREDA was established in 1987 by the Government of 
India to catalyse the RE industry in India by providing debt 
financing for RE projects to demonstrate commercial 
viability to other commercial banks.  IREDA has the 
objectives to operate a revolving RE fund, support projects 
in RE and energy efficiency, reduce the cost of RE power, 
and assist in modelling financing projects in RE and energy 
efficiency. 
 
IREDA offers standard loans torenewable energy projects 
at rates slightly more favorable than commercial lending 
rates.  IREDA will contribute up to 70% of total project cost 
with a minimum 30% promoter contribution.  The loans 
must be repaid within a 10 year period.  As of 31st March 
2007, IREDA had financed 1,816 projects totalling 2,927 
MW of power generation capacity and replacing over 1 
million metric tons of coal equivalent.  IREDA’s loan 
commitments as of 31st March 2007 are over INR 8,000 
Crore (~USD 2 billion) and loan disbursements in excess 
of INR 4,000 Crore (~USD 1 billion).



13.8 Corporate Finance
(A) Type of Financing
While Corporate financing refers generally to the financing 
by a company financial division to create, grow, or scale 
a business, there are subsets of corporate finance, 
including project finance and infrastructure finance. 
Corporate financing also involves Merger and Acquisition 
activity. Project finance allows the strengths of the project 
to be evaluated as opposed to full recourse balance sheet
financing.  Most large scale infrastructure projects will be 
established as a separate entity to both receive and dis-
burse financial payments with limited or no recourse to the 
developers and partners.  The debt: equity ratio is typically 
around 70:30 or 80:20.  Deal size in this space ranges from 
the lower end of USD 10 million upwards to USD 1 billion 
or more depending on project size and capital 
requirements.

(B) Examples of deals22 
On 30 July 3007, Shree Renuka Sugars Ltd (SRSL) 
acquired a majority share in KBK Chem-Engineering for 
INR 370m (USD 9.1m).

On 5 July 2007, Indian hydro and wind project developer 
Bhoruka Power acquired SLS Power Industries for INR 
800m (USD 20m).

As of 31 October 2006, the solar module manufacturer, 
Solar-Fabrik acquired 80% of OJAS Energy, a PV wafer 
manufacturer for 3.0m EUR (3.8m USD).

(C) Examples of financiers
Corporate financiers of RE and DG projects in India are 
primarily currently the large wind companies, such as 
Suzlon and Vestas RRB.  However, large multinational 
companies such as GE and Siemens who are actively 
financing RE and DG projects internationally have 
established a presence in India.

(D) Case Study—GE EFS
Case Study – GE Energy Financial 
Services (GE EFS)
General Electric Energy Financial Services sits under the 
GE Infrastructure division and has 6 commercial teams with 
over 300 energy and water experts.  Overseeing the RE 
portfolio is a dedicated team of 25 individuals.

GE EFS manages over USD 14 billion in assets of which 
USD 2 billion is dedicated to a Renewable Energy (RE) 
portfolio comprised largely of wind (74%), but also solar, 
hydro, biomass, geothermal, and VC.  This RE portfolio is 
equivalent to roughly 5.5GW of electricity globally.  GE EFS 
has a goal to have invested USD 4 billion in their global 
RE portfolio by 2010.  The typical deal size for GE EFS is 
USD 25 million to USD 1 billion.  The Indian GE EFS team 
is hoping to have done USD 2 billion in deals by 2010, 
of which 20-30% is targeted for RE projects.  Within the 
Indian investments, it is anticipated that 20-30% will be in 
the form of equity and the balance in debt.

GE EFS is interested in all energy related opportunities, 
which includes RE and energy efficiency.  As their 
current RE portfolio suggests, they are interested in most 
sub-sectors, including, wind, hydro, geothermal, solar, and 
biomass.  Specific to India, GE EFS is looking at wind 
projects over 15-20 MW and run of the river hydro 
projects between 50 and 250 MW.
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14. Findings  

This project sought the input of key stakeholders who 
were invited to submit their views through a survey via 
an on-line platform23.  The survey was developed 
following initial research and consultations with 
international RE leaders, primarily in India and 
Australia, which precipitated a list of common barriers 
and potential solutions to overcoming barriers to 
accelerating the RE industries in India.  In conjunction 
with the circulation of the survey, additional one-on-one 
consultations took place in India, Australia, and 
internationally.  A total of 124 respondents, including 60 
Australian, 44 Indian, and 20 international leading RE 
professionals participated in the survey. The profile of 
respondents was split between policy makers, financiers, 
academic institutions, and private sector RE companies. 
Through the survey and consultations over 200 people 
contributed their in depth perspectives to this report.   

The Survey consisted of three sections:
 (a.)  Barriers 
 (b.) Actions to remove barriers 
 (c.) Qualitative responses for individuals 
  to provide expert commentary

In sections (a.) and (b.), respondents were asked to 
indicate whether they strongly agreed, agreed, neither 
agreed nor disagreed, disagreed, strongly disagreed, or 
felt the statement was not applicable.  A copy of the 
survey questions can be found in Appendix D.

The following findings are highlighted in two sections, 
14.1 Barriers and 14.2 Solutions.  Headline findings are 
discussed under each section supported by quantitative 
results from the survey and qualitative results from 
consultations.  
23 A list of survey questions are listed in Appendix D.  

14.1 Results – barriers
The main findings of the survey and consultations identified 
the following barriers:

1. There is a need for clear consistent long-term 
 government RE policies to guarantee investment 
 certainty and RE project viability. 
 95% Agree
2. Subsidies for conventional fuel sources (such as coal) 
 cause price distortions and disadvantages for RE 
 technologies. 
 85% Agree
3. The legal/regulatory environment is weak or unclear   
 creating uncertainty for RE investors and developers.    
 69 % Agree 
4. RE technology-specific barriers (such as intermittent   
 supply, low conversion efficiencies and storage 
 problems) affect the economic feasibility of RE projects.   
 74% Agree
5. There is a lack of early stage debt and equity financing  
 for innovative RE companies seeking to commercialise  
 their technology. 
 73% Agree
6. Small and medium RE project developers find it 
 difficult to obtain capital from financial institutions at   
 affordable rates. 
 62% Agree
7. A lack of financiers experienced in dealing with the 
 risk profile of RE projects affects the successful 
 financing of new projects. 
 73% Agree
8. There is a lack of RE industry information (such 
 as successful case studies and investment grade 
 data) available to investors, financiers, developers 
 and policy makers. 
 73% Agree	
9. There is a general lack of awareness and skills to   
 develop RE technologies and projects amongst 
 financiers, investors, policy makers, developers 
 and consumers. 
 68% Agree
10. There is a general lack of understanding of Indian 
 business culture and how to build partnerships and trust. 
 70% Agree



Early stage financing and capacity building for 
financiers is essential
 • 73% of respondents felt that there was a gap in   
  early stage debt and equity financing.
 • Consultations revealed that one of the greatest   
  barriers is the gap in early stage capital to fund 
  R&D and catalyse small and medium sized 
  businesses.
 • Project developers may have weak balance 
  sheets, lack personal equity, and be unfamiliar 
  with structuring financial proposals or accessing   
  channels to capital.
 • Financiers may lack an understanding of the Indian  
  RE technologies, risks, and opportunities and as 
  such may have higher risk perceptions, a lack of 
  appropriate risk mitigation products, and 
  uncertainties on how to analyse deals.
 • There are also some challenges for investors and   
  financiers who feel that there are not enough large  
  scale and high quality companies to invest in.

Aside from the wind industry, many RE and DG 
technologies lack commercial viability
 • Respondents felt that India was in a position to 
  export mature wind technologies (which is already  
  taking place) and to import and adapt a range of   
  mature technologies in solar, bioenergy, small 
  hydroelectric power, and distributed generation   
  technologies.
 • 75% of respondents agreed or strongly agreed   
  that technology-specific issues were a barrier.    
  Commentary has revealed that some technologies,  
  such as wind, are not facing technical barriers, 
  though some sectors, such as solar are facing 
  techno-economic challenges. 
 • Consultations reveal that the Indian RE market is 
  perceived as a young market with immature 
  technologies but with enormous potential 
  opportunities.  There is a strong desire on the part  
  of both Indian and international project developers  
  and financiers to understand technology gaps   
  and opportunities for collaboration and technology  
  transfer which at this point are not clear.
 • Australian respondents cite the difficulties in finding  
  Indian companies to partner with.

Policy barriers are viewed as a major obstacle 
 • 94% of respondents agreed or strongly agreed   
  that there is a need for clear consistent long term   
  policy to provide investor certainty.
 • Consultations revealed that companies and large 
  investors are unwilling to take political risk and   
  must feel there is a stable policy environment.
 • Respondents mentioned the need for coordinated  
  and integrated policy across government minis  
  tries, state nodal agencies, and in alignment with   
  broader development goals.

There is a need to “level the playing field” and 
correct price distortions
 • 85% of participants agreed or strongly agreed   
  that subsidies for conventional fuel sources, such   
  as coal, cause price distortions and disadvantages  
  for RE technologies.
 • Some respondents felt the problem is current 
  support for conventional fossil fuel technologies,   
  while others felt there are not enough incentives or 
  subsidies for renewable energy technologies to   
  correct for price distortions.

1. Policy

2. Price Distortions

3. Legal / Regulatory

4. Techno - economic

5. Early Stage Finance

6. Obtaining Capital

7. Risk Profile

8. Industry Info

9. Capacity / Skills

10. Culture Barriers

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent Response

Barriers

Strongly Agree or Agree         Neither Agree nor Disagree         N/A         Disagree or Strongly Disagree
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 • Indian-based respondents admit that IP rights 
  enforcement is weaker than in developed 
  countries, however, have developed local 
  adaptation strategies, such as:  placing greater   
  investment screening emphasis on branding and   
  positioning than the technology or process itself.
 • Some respondents feel that IP is contentious 
  due to the global nature of climate change and 
  environmental and development issues. 
  Consultations reveal that some respondents feel 
  that knowledge and technologies related to climate  
  change should be treated with open exchange of   
  information to solve global issues, blurring the lines  
  of IP rights.

The barriers that elicited the strongest response from 
Australian participants were: 

Uncertainty over international climate policy 
 • 84% of Australian respondents felt that the 
  uncertainty over long-term climate policy that 
  extends beyond 2012 was a barrier.

Cultural Understanding 
 • 71% of Australian respondents feel that there is   
  a general lack of understanding of Indian business  
  culture and how to build partnerships and trust.

Lack of Indian RE information 
 • 72% of Australian respondents feel that there is 
  a lack of RE industry information on the Indian 
  market (such as successful case studies, RE 
  technology potential and investment grade data) 
  available to Australian investors, financiers, 
  developers and entrepreneurs.

Capacity building is needed along the 
supply chain   
 • 67% of respondents felt that there were gaps in   
  skills and information in RE professionals
 • Survey commentary and consultations reveal that   
  one of the greatest challenges is the lack of skills   
  and understanding on the part of:  policy makers, 
  project developers, financiers, technicians, 
  regulators, and the general public.

Perceptions vary on the legal and regulatory 
environment
 • Commentary and consultations with Australians   
  reveals that a weak legal and regulatory 
  environment is perceived to be a severe barrier;   
  though there was mixed response from non- 
  Australian respondents who felt that the legal 
  and regulatory environment had challenges but   
  was not a severe barrier.  
 • Specific legal issues, such as IP protection, were   
  regularly mentioned as a barrier by financiers and   
  technology entrepreneurs.
 • Consultations reveal that one of the greatest 
  implementation challenges lies with delays in 
  permitting, siting, and the regulatory process.

Australia-specific challenges
Many Australian respondents were ambivalent to the 
barriers that exist in the Indian RE market.  There was a 
high percentage of answers that fell in the category of 
“neither agree or disagree” or “not applicable”, potentially 
suggesting that Australians may not have a clear 
understanding of what the challenges or barriers are 
to doing business in the RE industry in India.

IP is a contentious issue:
 • Australian respondents and global investors have 
  placed IP rights protection as a high priority issue   
  of concern.  Consultations reveal that for India to 
  participate and compete globally, it must adhere to  
  international standards, in particular protecting   
  Intellectual Property value and rights.
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14.2 Results - Solutions
The major findings when seeking solutions to overcoming 
the barriers were identified as:

1. Develop a best practice renewable energy policy 
 guide, including a catalogue of successful case studies  
 for APP partner countries. 
 80% Agree
2. Develop more innovative financial products and 
 financing mechanisms (such as low interest loans   
 for start-up companies and small-scale RE projects,   
 RE project risk insurance, RE project bonds, RE   
 mezzanine financing etc).  
 90% Agree
3. Establish an early stage RE fund to fill the funding gap   
 between innovation and commercialisation. 
 88% Agree
4. Undertake increased RE resource assessments and 
 technology mapping of RE deployment in partner 
 countries to identify gaps and areas for technology   
 transfer. 
 71% Agree
5. Develop tailored capacity building programs for project  
 developers, venture capitalists/investors, project 
 financiers, RE technicians and policy makers. 
 83% Agree
6. Run RE investor workshops/meetings to connect RE 
 investors and project developers/entrepreneurs.  
 85% Agree
7. Establish a RE incubator program and more 
 international R&D collaborative models to fast track   
 commercialisation of RE technologies. 
 82% Agree
8. Undertake targeted RE business missions between   
 APP partner nations. 
 66% Agree
9. Standardise protocols and procedures in India for RE   
 monitoring, measurement, verification and 
 technical certification. 
 81% Agree
10. Develop a best practice guide and template for project  
 developers/sponsors applying for formal financing.    
 71% Agree

1. Policy Guide

2. Innovative Finance

3. Early Stage RE Fund

4. Techno Mapping

5. Capacity Building

6. Forums, Workshops

7. Incubator

8. Business Matching

9. Standardize

10.  Finance Guide

0% 20% 40% 60% 80% 100%

Percent Response

Potential Solutions to Overcoming Barriers

Strongly Agree or Agree         Neither Agree nor Disagree         N/A         Disagree or Strongly Disagree
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 • Consultations reveal that a stable policy 
  environment will be the critical component for 
  accelerated market activity.  Suggestions have   
  been made for the adoption of a central RE policy  
  as well as the need for guarantees beyond 2012.
 • Specific incentives were recommended by the 
  private sector and included measures to be 
  applied differentially across sectors, such as: 
  Production Tax Credits, enforced Renewable 
  Portfolio Standards, Tradable Renewable Energy   
  Certificates, Interest rate and Capital subsidies. 

Access to information should be improved
 • Consultations reveal the private sector feels 
  government should increase its market knowledge  
  with regular two way communication between   
  private sector and policy makers.
 • There is a need to standardize protocols and 
  procedures to make it easier for developers to 
  gain permits, approvals and financing.
 • There is a need for increased RE resource and 
  technology mapping to improve baseline 
  information and identify opportunities for 
  collaboration.
 • In order to ease the difficulties of accessing 
  credible information, there was the suggestion 
  to establish a guidebook or portal for current RE   
  policy and incentives.
 • 72% of survey respondents felt that there should   
  be a best practice guide and template for project   
  developers/sponsors applying for formal financing.

Models and success should be piloted
 • Consultations reveal that there is a need for   
  increased R&D and demonstration projects that 
  model success.  It was suggested that the 
  government showcase success stories, fund   
  pilot projects, support collaborative research 
  models, and increase support for incubators. 

There is a need for more innovative financing
 • 89%of respondents said there should be more 
  innovation such as low interest loans for start-up 
  companies and small-scale RE projects, RE   
  project risk insurance, RE project bonds, RE 
  mezzanine financing etc
 • 88% of respondents felt that there is a need for 
  an early stage RE fund in India.

Investors and companies want to be connected
 • The highest priority action for Australian 
  respondents was:  Investor workshops to 
  connect Australian companies to Indian 
  companies and financiers to companies across 
  partner nations. 81% Agree
 • Consultations reveal that investors and RE 
  companies across partner nations want to be 
  connected to understand the opportunities for   
  investment, technology transfer, and collaboration.  
 • Of the top three actions that Australian 
  respondents endorsed, was to undertake targeted  
  business missions to match RE companies 
  internationally. 76% Agree 

Capacity building is needed along the 
supply chain
 • Consultations reveal there is a need for capacity 
  building for:  financiers to understand project 
  dynamics and risks, policy makers to understand 
  private sector needs, technicians to support 
  the growth of the industry, project developers to   
  understand financing and potential incentives, 
  regulators to manage project timelines and 
  understand project dynamics, and the general   
  public to understand the new technologies, costs,  
  and benefits.

There is a need for a stable policy environment
 • 80% of respondents felt a best practice policy   
  guide for the government to develop a central RE   
  policy would be beneficial.
 • 77% of Australian respondents felt a policy and 
  regulations resource detailing current India RE   
  incentives and measures would be helpful.
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15. Conclusions  

The initial consultations, survey results, and ensuing 
consultations revealed both barriers and potential 
actions to overcome the barriers that fell into five broad 
categories.  In synthesizing these findings, this report finds 
these categories to be:  (1.) Policy--policy 
measures and incentives, pricing issues, and legal and 
regulatory challenges, (2.) Technical - encompassing R&D 
and techno-economic issues, (3.) Financial - including 
gaps in capital availability, skills, and risk management, (4.) 
Information - relating to capacity building and availability of 
current and timely information, and (5.) Opportunities for 
Increased Collaboration.

15.1 Policy
India’s central and state governments have set aggressive 
policies to encourage the development and procurement of 
clean energy technologies.  However, in order to increase 
investment into RE in India, the government needs to 
develop clear and consistent alignment of policies across 
central and state jurisdictions and create regulatory 
frameworks that gives investors certainty over the 
time frame for their investment and meets their risk/return 
requirements. 

As private sector investment in RE must compete with 
other investment opportunities in energy, infrastructure and 
broader opportunities that India’s growing economy offers, 
policy makers must enhance the regulatory framework and 
fiscal incentives that have been established to date in order 
to facilitate greater investment attraction to RE. 

The incentives created by government, such as production 
based incentives, feed-in tariffs, tax holidays, should be 
carefully considered on a sector by sector basis to optimise 
the success of any new measures. 

One of the most significant barriers inhibiting the growth 
of RE is the subsidy structure applied to fossil fuel energy 
sources.  Putting a fair price on externalities and

establishing a “level playing field” will help to remove 
market distortions and reduce biases against renewable 
sources of energy and drive long term growth of the RE 
sector.

Although in India there are strong investor rights laws 
and an English common law system, there are ongoing 
concerns over weak enforcement in the legal and 
regulatory arena.  This includes issues in Intellectual 
Property rights enforcement and delays in project 
permitting, approval, and implementation during the 
regulatory process.

One of the greatest difficulties for the private sector lies in 
navigating the current policy environment.  Establishing a 
common clearinghouse or point of reference with current 
and clearly articulated policies and incentives may enhance 
private sector activity.

In order to create the necessary framework for increased 
investment in RE in India governments need to evaluate the 
successful models of other jurisdictions, create incentives, 
and incorporate private sector views.

Correcting policy biases and enforcing an already robust 
regulatory framework with strong investor rights protection 
will begin to create the enabling environment for foreign 
investment and increased private sector participation in the 
Indian RE sector.

15.2 Technical
To immediately accelerate the development and 
deployment of RE and DG technologies in India, there 
needs to be a concerted collaborative effort where best 
practice innovations and applications are shared between 
countries, technology gaps are filled and policy and 
financial innovations implemented to bring down price 
and drive large scale commercialisation.



One of the problems in implementing RE projects is the 
cost of documenting the projects (i.e. detailed project 
reports) relative to the overall cost of the project.  Many 
potential projects are not of sufficient scale to properly 
document some of the associated challenges 
compounding resource constraints.  Pro-forma project 
documents for developers would drive down the initial 
cost of preparing the appropriate project documentation 
and familiarity with standard documentation would also 
build confidence in the projects from the investors and 
permitting agencies.

Many of the current energy shortages exist in rural areas 
where there is a lack of grid connectivity and where 
distributed generation technologies may be the only 
way to deliver cost effective and timely access to energy.  
With the scale of the challenge to provide power to all 
and electrify the homes of 350 million Indians, there is an 
enormous market for off grid, distributed energy systems.

15.3 Financial
To achieve the aims of the APP, significant investment 
must be mobilised from the global capital markets, tailored 
capacity building must be undertaken and innovation in 
financing mechanisms for funding RE must occur.

The finance and investment sector has become 
increasingly interested in RE due to a confluence of factors 
such as global climate change, the rapid developments of 
new markets of clean energy, interest from their clients in 
the sector and the successful growth of RE technologies 
in the global marketplace.

However, for many financiers and investors RE is a new 
area where there is uncertainty with the levels of risk and 
return.  Many financiers and investors have not had 
experience with RE technologies and projects and 
some are now finding that they need to increase their 
understanding of the sector as it grows.

Some RE technologies, such as wind, are reaching a 
stage of commercial competitiveness; however, most RE 
technologies remain in early stage innovation, technical 
demonstration, or subsidy/incentive supported modes, as 
yet unable to compete with conventional fuels on price and 
performance.
 
Although there are significant variations between each RE 
sub-sector, to accelerate the technology maturation and 
commercialisation process across all sub-sectors, there is 
a need for more investment in R&D, expanded 
collaborative research programs between universities 
and international agencies and technology transfer 
between countries. 

To accelerate the path to commercialisation there is also 
a need for the development of “incubators” to concentrate 
R&D efforts, test and pilot technologies and to provide 
the infrastructure to enable a more efficient path to 
development and commercialisation.  Establishing 
incubators may facilitate sector clusters and develop 
technology centres of excellence. Incubators will allow 
some nascent RE technology companies to leverage 
resources to enable them to increase access to market 
opportunities.

Within India there is a need for greater understanding of the 
resource availability for renewable resources such as solar, 
biomass, geothermal and wave/tidal. Increased technical 
expertise is required to undertake studies to optimise the 
potential RE capacity.  This expertise exists in Australia and 
other countries of the APP.

There has not been adequate mapping of the technology 
centres of excellence or gaps in India as compared to other 
countries where RE may be more mature.  Once gaps are 
identified an assessment of the international market can 
be made and technology transfer can be evaluated and 
facilitated through targeted business matching 
programmes and collaborative R&D initiatives.   
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The relatively young market for RE has potential for 
dynamic long-term growth but still lacks access to 
affordable capital and innovative applicable financial 
mechanisms.  With the development of innovative financial 
structures and products it will allow greater project and 
technology specific commissioning, uptake and 
participation in this emerging market place.  

15.4 RE Market Information
There is a need to disseminate information on the RE 
sector as well as build capacity and share market 
knowledge amongst all key stakeholders in the industry 
as a fundamental prerequisite  to accelerate investment 
and growth of the RE sector.  Capacity building programs 
need to be tailored differently for different stakeholders. 

Financiers need a better understanding of the technologies, 
policies and environmental principles that underpin the 
market opportunity.  They tend to lack technical expertise 
and previous experience in financing RE projects, thus are 
unable to create a project evaluation matrix, disaggregate 
project risks, reference procedures or benchmark 
performance.  This lack of previous experience and 
unfamiliarity with the technologies and RE companies and 
projects creates heightened perceptions of risk and may 
increase unwillingness to finance or participate in deals.  

Technology entrepreneurs and project developers need the 
ability to communicate their investment proposition more 
effectively to financiers and investors so they can better 
analyse, appraise and subsequently invest in or finance 
an RE project.  Essentially they need the skills to pitch 
their investment prospects to attract finance.

Policy makers would benefit from a better understanding 
of the needs of the private sector.  There needs to be more 
open effective two-way channels established for the 
transfer of market and regulatory information between 
policy makers and the private sector.  For policy makers 
it is also important that they provide information on policy 
developments in RE to facilitate better engagement of the 
private sector.

RE projects are generally financed on-balance sheet as 
financiers are not willing to take the unfamiliar project risks 
associated with RE projects.  This can affect a project’s 
commercial viability as the cost of capital for the project 
is increased. As more financiers increase their exposure 
to the RE market and subsequently offer project and debt 
financing it is likely that RE projects can be financed at a 
more competitive rate. 

Many RE project developers are small, and it is often 
difficult to secure finance from potential lenders and 
investors due to transaction costs and project risks 
associated with small developments.  Developing new 
techniques in bundling projects is one way to reduce the 
risks for financiers and help facilitate new RE projects. 

Although it is often said, that there is plenty of money to 
invest, there is actually a lack of capital available for the 
early stages of technology commercialisation and the early 
stages of RE project development.  To bring more RE 
projects on stream and to accelerate the commercialisation 
and scale of new RE technologies there is a need to 
provide public and private early stage financing 
mechanisms.

Financiers and investors often do not have the opportunity 
to connect with RE companies.  But interest in the sector 
is growing as the RE market gains visibility and becomes 
increasingly attractive to the capital markets.  There is 
a need for more dedicated initiatives that bring together 
the key players for knowledge exchange and commercial 
interaction. 

The area of carbon finance will increasingly bring financiers 
(and other capital market players) and RE technology 
developers together in India.  The Clean Development 
Mechanism (CDM) in the Indian market is vibrant and 
growing day by day. Project promoters are ready to invest 
making the time ripe for international buyers of Certified 
Emission Reduction credits to invest in India. Although 
the CDM is an instrument which offers the opportunity to 
enhance the deployment of RE technologies, in the long 
run, penetration of RE will depend on the market for 
carbon offsets and the pace of development of individual 
technologies.
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15.5 Opportunities for Collaboration: 
Australia/India
Australia has some “mature” commercially-proven RE 
technologies, products and services that could be adapted 
and deployed in India (see box below and Appendix 
C).  Yet more needs to be done to quickly and efficiently 
transfer these technologies to India.  The business and 
investment opportunities are significant for those Australian 
companies who get in on the ground level as the Indian RE 
market grows.  The time to act is now.

While India holds tremendous intellectual capital and 
remains at the forefront of innovation, not all technologies 
available in the Indian market are technically feasible or 
financially viable to be able to meet the market demands. 
There are technology gaps that need to be filled before the 
scale of the problems and opportunities can be tackled.

Another element of capacity building relates to carbon 
finance. Although there is uncertainty around Post 2012 
Kyoto there is a need to build capacity to understand the 
CDM process from a financier’s perspective and to obtain 
project registration for project developers.

The Central Indian Government, state governments, 
development finance institutions, private sector funds, 
and others are all enacting initiatives; however, all of these 
“competing” activities can be confusing.  There is a need 
to centralise the information and create networks where 
people can have dialogue and share information on their 
initiatives.

For all RE stakeholders getting access to contemporary 
information in RE is difficult.  There is a need to centralise 
information, such as an on-line portal, on the RE industry 
to make it easier for people to access information.  This 
would be the sort of mechanism to share information on 
examples of successfully financed projects, available 
funding mechanisms and options, technology break 
throughs, new policy initiatives, business missions and 
collaborative opportunities.  Although the MNRE, IREDA, 
TERI and other organizations have RE information 
available, it is often difficult to aggregate and may not 
be timely, consistent, or thorough.

For many people consulted in this project, it was the first 
time they had heard about the APP. If the APP would like to 
continue to engage the private sector, there now needs to 
be more regular follow up communication and engagement 
with key stakeholders to increase awareness of APP 
initiatives and objectives.

It is clear that investors, developers and technology 
entrepreneurs are lacking opportunities to connect. 
Thus, there is a need for specific RE investor workshops 
and forums where the key stakeholders can share market 
knowledge and commercial transactions can take place.

A sample of Australian technologies with application to 
India includes:

• Thin film solar technologies

• Solar thermal power generation

• Solar cooling technologies

• Solar PV system components

• Off-grid solar applications

• Concentrated Solar Power (CSP) 

• Combined heat and power solar

• Energy storage

• Waste to energy processes

• Bagasse cogeneration

• Wood waste processing

• Wind energy forecasting

• Small Hydroelectric Power
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Until recently, Australians have tended not to travel to 
India to develop business opportunities in RE.  This has 
been through an ambivalence about the market, the 
perceived difficulties in doing business, uncertainty 
about the political environment, a lack of understanding 
of Indian culture and a lack of knowledge of the market 
opportunities.  Yet there is clearly a need for some 
Australian RE technologies, products and services 
that Australian companies could offer the Indian market.

Initiatives such as business missions and business and 
technology match programmes need to be instigated 
to encourage and incentivize Australian companies to 
investigate and develop the Indian market (see Table 1 
under section 15.5 (A). But, clearly to effect large scale 
technology diffusion the technologies must be adapted 
and indigenized to the local market.

Fiscal and financial incentives are now in place for 
international companies to invest and establish 
themselves in India.  From a commercial aspect, 
the Indian Government has now made it possible 
for Australian companies and investors to enter into 
a joint venture in India not only for manufacturing RE 
devices/products but also for manufacturing RE-based 
power generation projects on Build, Own and Operate 
(BOO) basis.

Cultural barriers may pose additional challenges for 
Australian companies attempting to enter the Indian 
marketplace.  And although there are few examples of 
successful business to business commercial partnerships 
and transactions between Indian and Australian enterprises 
to date, the high level input into this project from Australian 
RE industry participants and their responses, indicates that 
the interest in the market opportunity in India is now firmly 
on the radar.

The APP provides a mechanism where there is an 
opportunity to bridge knowledge gaps and import best 
practices from partner nations which could provide 
leapfrogging opportunities in technologies, financing, 
and project evaluation.
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15.5 (A) Table 1 Australia-India Collaboration24

Technology Examples of Indian Companies Technology Gap/Opportunity Examples of Australian 
Companies with 
Potential Relevance

Solar PV • Moser Baer  
• Tata BP Solar  
• Orb Energy 
• Selco

• Thin film technologies
• Grid interactive projects
• JVs with PV manufacturers
• Module technology improvements

• CSG Solar  
• Telepower Australia  
• Dyesol Limited  
• PV Solar Energy
• Origin Energy
• Selectronics
• Solar Systems

Solar 
Thermal

• Anu Solar Power
• Emmvee Solar Systems
• Bharat Heavy Electricals Ltd
• Inter Solar Systems

• Hybrid power systems
• Non-grid solar
• Solar building technology applications
• Solar cooling technologies
• Concentrated Solar

• Solahart Industries  
• Enviromission Ltd.  
• Solco Ltd 
• Wizard Power 
• Aquamax 
• Rheem

Wind • Suzlon
• Vestas RRB
• Enercon (India)
• GE Wind Energy India

• Low wind regime machines 
• Gear boxes
• Control systems
 small wind machines

• Allco Wind Energy     
 Asia/Pacific   
• Roaring 40’s
• Aeorgenesis Australia 
• Babcock & Brown 
• Pacific Hydro

Small Hydro • Bhoruka Power Corporation
• Bharat Heavy Electrical Ltd
• HPP India
• Sulzer Hydro

• Portable SHP
• Low head power systems
• High efficiency systems
• Renovation

• Platypus Power
• Rainbow Power
• NUE Pty Ltd
• Stanwell Corp.
• Hydro Tasmania

Biomass • Krupp Industries India
• Nucon Energy
• DESI Power
• Aruna Electrical Works

• High pressure boilers
• High power gas turbines
• Handling and Storage
• Co-firing and blending

• Macquarie Generation
• Austrian Energy and   
 Environment (Aust) 

Waste to 
Energy

• APTDPC
• Combustion Research Associates
• Energy Developments India

• High rate biomethanazation
• Incineration
• Sanitary Landfills
• Financing

• Energy Developments Ltd.
• Pulse Energy
• Clarke Energy Australia
• Envirogen

Geothermal • Oil and Natural Gas Corporation • Resource assessments
• Project developers
• All technologies

• Geodynamics Ltd.
• Torrens Energy
• Green Rock Energy
• Petratherm

Ocean Power • Project developers
• All technologies
• Pilot programs

• Tidal Energy Australia
• Oceanlinx Ltd

Other • Energy Storage
• Rural Electrification

• Pinnacle VRB Ltd.
• Barefoot Power

• PCM Energy India

Table 1. Opportunities for Australia/India commercial collaboration in RE

24 A more complete list of Australian RE Capabilities can be found in Appendix C.
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16.  Strategic Action Plan  

We present here the strategic actions that can be taken 
to accelerate investment in and deployment of RE 
technologies in India.

The recommended strategic actions have been grouped 
under key strategies which we have termed Accelerators. 
The Accelerators are the main strategic direction that if 
pursued by government and the private sector would lead 
to scaling up of RE technology in India and greater 
collaboration from partner countries such as Australia. 

The Accelerators can also be considered as key enabling 
factors required for the APP REDGTF to achieve some 
of its key goals and objectives.  The Actions are a 
combination of new initiatives and others that have been 
proposed or may have some current and recent activity.

Urgent action is required to address climate change and 
the Actions linked to each of the five key Accelerators 
provide solutions that can be implemented in the near 
term.  Linked to each action is the potential role the APP 
REDG Task Force can play to take the lead in coordinating, 
facilitating, funding and implementing. 

We would like to acknowledge that many organizations 
across many countries, including the APP, are 
implementing various actions and initiating actions under 
some of the recommended accelerators.  However, in most 
of the following recommended actions, more can be done.  
For example, where resource mapping has been extensive 
in some regions, a more thorough study in conjunction 
with technology mapping to identify strengths and 
opportunities for technology collaboration need to be 
undertaken.  Where trade business missions are occurring, 
targeted business matching and pre-screening can help 
accelerate activity.

The following recommendations will require partnerships in 
the development and implementation of solutions to 
accelerate the RE market across partner countries.

16.1 Accelerator: Create a favourable policy 
environment for increased investment and 
deployment of RE technologies

•	 ACTION:	Undertake	a	Quarterly	Information	exchange	
	 between	Governments	of	the	APP	and	the	private	
	 sector

Establishing a regular government briefing and private 
to public communication conduit will be essential 
element to building partnerships and collaboration. 
It will be important to elicit engagement, support and 
endorsement from the key Indian private sector based 
entities to inform government of their views. Similarly, 
evolving government policy initiatives need to be 
communicated to the private sector. Through this project 
it has emerged that there is a strong willingness from 
Indian project developers and financiers to want to 
communicate their views to the APP partnership 
governments and the REDGTF. The value, as they see it, 
is that their input and subsequent recommendations may 
have outcomes that may help get Indian projects off the 
ground. Communication through a quarterly information 
exchange will build investor confidence.

•	 ACTION:	Develop	a	guidebook	or	portal	for	current	RE		
	 and	DG	policy	and	incentives	
	
Develop a specific “best practice” reference for policy 
makers across the APP of what policies are in place in 
various jurisdictions and a guide to implementing those 
policies.  The guide can also outline, where applicable, 
what the impact of introducing polices has been to 
encourage investment in the relevant RE technologies 
in different jurisdictions.  This could be established as an 
on-line resource that is updated as policies change and 
new market information comes to hand. Currently the 
REDG Task Force is developing a policy inventory 
and analysis.



Technology mapping has also begun through MNRE 
efforts but has yet to detail complete gaps, strengths, 
and opportunities for international collaboration.

•	 ACTION:	Develop	a	guide	for	Developers	applying	for		 	
	 formal	financing

Develop a suite of pro-forma project documents which 
can be adapted for project developers seeking project 
funding.  Standardized documentation can be developed 
for each type of RE project to take into account technology 
specific risks.  The standard documentation would drive 
down the initial cost of preparing the appropriate project 
documentation and also build confidence in the projects 
from the various financing parties.

16.3 Accelerator: Increase innovation in the 
finance and investment sector 
 
•	 ACTION:	Organise	RE	workshops/fora	to	connect		 	
	 financiers	and	investors	to	entrepreneurs	and	
	 developers

Co-ordinate a series of RE finance and investment 
workshops to help financiers and entrepreneurs connect.  
Financiers and investors can get more targeted direct 
exposure to RE project developers and entrepreneurs 
to understand their business models and appraise the 
investment opportunity to increase deal flow.  These 
workshops can also be used for financiers to learn from 
their peers in how they have made successful investments 
in the RE market. If a series of structured initiatives were 
conducted to bring the key stakeholders from both groups 
together for knowledge exchange and commercial 
interaction there could be a greater flow of funds to 
the RE sector. APP countries could use these Fora to 
showcase the

•	 ACTION:	Undertake	a	feasibility	study	to	establish	an		 	
	 early	stage	RE	fund	

•	 ACTION:	Establish	a	Clear	Policy	and	Regulatory		 	
	 Framework

Enact a central Indian Government RE policy, such as 
the model RE Law proposed by the World Institute for 
Sustainable Energy.  This Model law includes examples 
of polices that, if enacted, would provide the certainty 
required for investors to increase their investment in RE 
in India.  The Model RE Law has the following elements: 
A National Renewable Energy Target; Differential Tariffs 
for Renewable Energy; Preferential Treatment for Grid 
Connection of Renewable Energy; Renewable Obligations 
and Certificates for state electricity utilities; Regulatory 
Support for Bio Fuels: Target Renewable Energy 
Programmes.

16.2 Accelerator: Improve scale of technology 
uptake and deployment

•	 ACTION:	Increase	support	for	RE	incubators

Provide seed funding and infrastructure to support the 
establishment of dedicated RE incubators.  Incubators 
provide support infrastructure for startup companies and 
guidance to help convert ideas into marketable products. 
They also may have incubator support staff to help with 
finance, marketing, sales, IT, strategy and other areas of 
operations. Incubators may facilitate business clusters, and 
allow companies to share resources, market knowledge 
while attracting other companies to co-locate. 
 
•	 	ACTION:	Undertake	RE	Resource	and	technology		 	
	 mapping/gapping

Establish a detailed national assessment of the RE 
technologies currently deployed, the availability of RE 
resources to power new developments and an 
identification of the key RE technology gaps compared 
with other APP countries. Establish a live register of the 
nature, type, maturity and commercial scale of RE 
deployed in each APP nation.   While some resources, 
such as wind have been assessed via programs such 
as the MNRE’s Wind Resource Assessment Programme, 
other resources, such as geothermal are speculative and 
incomplete.
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options and how to present their project/investment 
opportunity to meet the requirements of financiers in 
order to raise finance.  The classes would involve 
successful project developers and entrepreneurs leaders 
and leaders from the finance and investment sector and 
be held in multiple jurisdictions.

16.5 Accelerator: Expand Australia/India 
commercial engagement and collaboration on RE

•	 ACTION:	Undertake	targeted	business	matching,	
	 business	mission

Undertake targeted business missions between Australia 
and India to connect technology entrepreneurs, project 
developers and RE financiers.  The mission will target a 
broad range of clean energy technologies. There would 
be one mission from India inbound to Australia followed 
by another outbound mission from Australia to India. 
The mission participants would be pre-qualified to 
identify technology/finance needs and a business 
matching process instigated.  Government trade 
and business organisations would be involved in the 
identification of targeted participants in the program. 
The business missions would also be developed to be 
RE technology specific. The model for this business 
mission/business matching could then be expanded 
across all countries in the APP.

•	 ACTION:	Organise	and	run	regular	country	and	
	 market	briefings

Design and deliver briefings through workshops to 
Australian RE companies and financiers to build their 
market knowledge and interest in the Indian market. 
The briefings would include information on Indian RE 
market developments, policy and regulatory developments, 
investment trends, export market opportunities, business 
matching prospects, technology transfer opportunities 
as well information on culture, relationship building and 
locating suitable partners.  The briefings would involve 
input from key Indian stakeholders and could be extended 
to other partner countries.

Determine the feasibility for the establishment of a fund 
that addresses the significant shortfall in funding for early 
stage financing of RE technologies and projects.  The 
feasibility study would evaluate and recommend the fund’s 
structure, potential investors (public, private, developing 
finance institutions, corporate etc), the investment 
mandate, return objectives, sub sector orientation 
and geographic focus.

16.4 Accelerator: Improve RE market knowledge 
across all RE stakeholder groups

•	 ACTION:	Establish	a	central	on-line	portal	for		 	 	
	 current	RE	technical	and	market	information

Establish an on-line portal for RE technical and market 
information to be a central point of knowledge exchange 
between APP countries.  The on-line portal could have 
information relevant to key RE stakeholder groups: 
Information on policy initiatives and government 
programs, information on sources of finance and 
investment opportunities, information on current 
technological advances, investment grade data and 
business matching opportunities.  Currently there is no 
comprehensive central website to access or acquire 
information on the range of issues relevant to 
investment and deployment of RE technologies.

•	 ACTION:	Design	and	deliver	Master	Classes	for	
	 Financiers/Investors	and	Entrepreneurs	and	Developers

Design and deliver a series of tailored master classes 
to build capacity amongst mainstream RE market 
participants. Bankers and investors would be exposed 
to the RE investment market opportunity, strategies to 
overcome some of the barriers to investing and manage 
risks in structuring investment, the innovative financing 
mechanisms currently successfully employed, changing 
regulatory environment and carbon finance.  The classes 
would involve successful technology developers and 
leaders from the finance and investment sector and be 
held in multiple jurisdictions.  The entrepreneurs and 
developers would be instructed in how to identify their 
funding requirements and financing
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•	 ACTION:	Establish	a	more	formal	collaboration	link		 	
	 between	research

Identify priority areas for research between Australian 
universities and Indian Universities and Institutes.  A 
series of research and development workshops could 
be conducted in 2008 in Australia and India in identified 
technology areas.  The private sector could also be 
involved in helping to develop research pathways that 
focus on commercialisation strategies.

Action 2 
Develop a Guidebook 

of Current Policies

Action 3
Implement Clear 

Policy and Regulatory 
Framework

Possible Project
Governments of the 

partnership could work 
with related agencies, 

ministries and 
regulators to build 

capacity and better 
align policy an 

 implementation.

Possible Project
Governments of the 
partnership could 
establish quarterly 

newsletters with input 
from both public and 
private sector on RE 

activities

Possible Project
Compile current 

policies relevant  to the 
RE industries for each 
partner country. IEA 

has a Global 
Renewable Energy 

and Policies database 
and APP REDGTF is 
undertaking a policy 
inventory review and 

analysis
 

Action 1
Improve Information 
Exchange between 
Government-Private 

Sector

Accelerator 1
Create a Favourable Policy Environment

Outcome:
Ongoing information 
flow leads to more 

informed policy

Outcome:
Sharing of best 
practice policy 

approaches between 
partner nations

Outcome:
Improved investor 

certainty

Action 5
Undertake Technology 
mapping and increased 

resource mapping

Action 6
Produce a 

Financing guide for 
project developers

Possible Project
Governments can 
provide financial 

support for financing 
institutions to develop 

a guidebook for project 
developers which 
includes RE policy 

information

Possible Project
Governments can 
provide financial 

support to help launch 
RE specific incubation 

programs. MNRE 
recently supported 

Solar Innovation 
Program at CIIE

Possible Project
Governments can 
provide financial 
support and help 

aggregate information 
to map RE technology 
strengths, gaps, and 
opportunities. some 
resource mapping 

undertaken or 
underway in partner 

nations

Action 4
Increase financial 

Support for Incubators

Accelerator 2
Increase Technology Uptake and Deployment

Outcome:
Incubators help 

fast-track 
commercialisation of 

new technologies

Outcome:
Enhanced business-to-
business activity and 
technology exchange

Outcome:
Improve the ability 

and success rate for 
developers to attract 

capital

Action 8
Establish an Early 
Stage RE Fund

Possible Project
Governments could 
use existing investor 

forums and workshops 
to showcase partner 

country technologies to 
potential investors

Possible Project
The REDGTF could 

offer financial support 
for a feasibility study 
of an early stage RE 

fund for India, the APP, 
or the Asia Pacific, 

including identification 
structure, potential 

investors and 
investment focus

Action 7
Organise Workshops 

and Forums to 
connect Investors to 

RE Companies

Outcome:
Increased investment 
in RE by connecting 
investors to deal flow

Outcome:
Fill the financing gap to 
bring new technologies 

to market

Accelerator 3
Innovative Finance
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Action 10
Develop and run 

Master classes for fin-
anciers, entrepreneurs, 

and developers

Possible Project
Governments could 

contribute information 
and promote one site 
with the most current 

and accurate 
information under 

country banners or 
under APP

Efforts such as the 
EcoAsia site

Possible Project
Governments could 

offer financial support 
for tailored capacity 

building programmes 
for key RE stakeholder 

groups Similar to 
technical capacity 
building  REDGTF 

endorsed project in 
China and India 

Action 9
Establish a Central RE 

Information portal

Outcome:
Access to information 
improves investment 

climate

Outcome:
Increased 

understanding of 
market and investment 

opportunities

Accelerator 4
Market Knowledge

Action 12
Conduct Regular 

Country and Market 
briefings

Action 13
Coordinate formal 

collaboration between 
research institutes

Possible Project
Governments could 

work with Universities 
and Research Institutes 

to catalyse and fund 
joint programs across 

partner nations

Possible Project
Governments 

could work with Trade 
Organizations and 
Private Sector to 
identify targeted 

business matches 
between partner 

countries and lead 
missions and reverse 

missions 
e.g. Australia-India, 

US-China

Possible Project
Governments could 

offer financial support 
and information for 
regular briefings in 

their respective home 
countries on culture, 
policies, and market 
activities in partner 

nations Austrade has 
launched some 

initiatives

Action 11
Undertake Targeted 
business matching 

and missions between 
countries

Accelerator 5
Australia-India Collaboration

Outcome:
New partnerships and 
increased commercial 

interaction across 
partner nations

Outcome:
Increased awareness 

of cross country 
opportunities

Outcome:
Knowledge transfer 

to fast-track 
commercialisation
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Appendix B: Estimated RE Potential and Installed 
Capacity in India as of 30 June 2007 
 
S.No. Sources/Systems Estimated  Cumulative 
  Potential  Achievements 
   
I. Power From Renewables      
A. Grid-interactive renewable power      
1. Bio Power (Agro residues & Plantations) 16,881 MW 542.80 MW
2. Wind Power 45,195 MW  7230.99 MW
3. Small Hydro Power (up to 25 MW) 15,000  MW 2013.17 MW
4. Cogeneration-bagasse 5,000 MW 634.83 MW
5. Waste to Energy  2,700 MW 43.45 MW
6. Solar Power    2.12 MW
   Sub Total (in MW)                        84,776  10,467.36 MW
B. CHP / Distributed renewable power      
7 Biomass / Cogen.(non-bagase)    45.80 MW
8. Biomass Gasifier  - 86.53 MW
9. Energy Recovery from Waste  - 19.76 MW
   Sub Total    155.09 MW
   Total  ( A + B )   10,622.45 MW
II. Remote Village Electrification - 3207 / 830  
   (villages / hamlets)
III. Decentralised Energy Systems      
10. Family Type Biogas Plants   120 lakh 39.34 lakh
11. Solar Photovoltaic Programme 20 MW/Sq.km.   
   i.  Solar Street Lighting System  - 61,321 nos.
   ii.  Home Lighting System                     - 3,17,066 nos.
   iii.  Solar Lantern  - 5,65,828 nos.
   iv.  Solar Power Plants  - 1870.00 kWp
12. Solar Thermal Programme -   
   i.  Solar Water Heating Systems  140 million sq.m. 1.95 million sq.m. 
  collector area  collector area 
   ii. Solar Cookers  - 6.17 lakhs
13. Wind Pumps  - 1180 nos.
14. Aero-generator /Hybrid Systems  - 608.27 kW
15. Solar Photovoltaic Pumps - 7068 nos.
IV. Other Programmes    
16. Energy Parks - 494 nos.
17. Aditya Solar Shops - 268 nos.
18. Battery Operated Vehicle - 258 nos.
19. Research, Design, Development - 600 Projects

Source - http://www.mnes.nic.in/ach1.htm  kWp = kilowatt peak; sq.m. = square 
metre; CHP = Combined Heat & Power;  MW = megawatt; kW = kilowatt

48



Appendix C: Sample List of Australian RE Capabilities

RE Sub-Sector Identified Technology Gap in India Australian RE Capabilities

Solar PV • Thin film technology
• Grid interactive Projects
• JVs with PV manufacturers
• Efficiency Improvements
• Module Improvements
• Cost Reductions
• Remote Village Applications

• Off-grid power systems for:  telecommunications, signalling, cathodic protection, 
 water pumping, lighting
• Hybrid diesel systems
• Off-grid residential and industrial power
• Crystalline Silicon on Glass (thin film)
• Higher efficiency technologies (2 silicon wafers to 140 watts of power—thin film)
• End of grid applications
• PV tracking concentrator dishes
• PV system components:  solar grade glass, inverters, batteries, regulators, controls

Solar 
Thermal

• Hybrid power systems
• Non-grid solar
• Solar building technology applications
• Solar Cooling Technologies
• High Temperature Solar Thermal

• Compact Linear Fresnel Concentrator
• Large Scale Concentrated Solar Power
• Combined Heat and Power Solar Collectors
• High speed solar thermal turbines for remote power applications  
 and DG for electricity, heat, cooling, and desalination
• Thermal Storage Technologies
• Improved materials for solar water heaters and solar pumps

Wind • Low wind regime machines
• Gear boxes
• Control systems
• Small wind systems

• Small wind turbines and components
• Wind Energy Project Co-Development
• Wind Turbine ventilators
• Software for measurement, wind forecasting, intermittent controls, and design, 
 pollution trading
• Wind/Solar/Diesel Hybrid systems

Small Hydro • Portable SHP
• Low head power systems
• High efficiency systems
• Renovation

• Rehabilitation and Upgrade of SHP plants
• Mini Hydro

Biomass • High pressure boilers
• High power gas turbines
• Handling and Storage
• Co-firing and blending

• Co-firing
• Micro-turbines
• Harvesting and handling
• Advanced Combined Cycle Gasification  
 Technologies

Waste to 
Energy

• High rate biomethanization
• Incineration
• Sanitary Landfills
• Financing

• Semi-pyrolysis and gasification
• Extraction and Combustion of Landfill Gas
• High extraction and utilisation efficiencies
• Gas field installations
• Industry level waste to energy plants
• Anaerobic digestion plants
• Food waste to biogas
• Municipal Solid Waste Treatment

Geothermal • Resource Assessments
• Project Developers
• Pilot Programmes

• Site assessments
• Underground Heat Exchanger Development
• Demonstration Plants 
• Project Exploration and Development
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Appendix C: Sample List of Australian RE Capabilities Cont

RE Sub-Sector Identified Technology Gap in India Australian RE Capabilities

Wave / Tidal • Research and Development
• Pilot Programmes
• Wave Energy Units with desalination (in pilot)
• Turbine development

Other • Advanced Green Building Technologies
• Efficiencies in weak or constrained networks
• Climate Change Policies
• Legal guidance in off-take arrangements
• Project Financing
• Asset Management
• Capacity Building
• Energy storage in variable climactic conditions
• International benchmarking of design, installation, maintenance and perform-
ance of small and medium RE systems
• Stakeholder Engagement
• Standards and specification development and training
• Project management
• Remote Area Power systems
• GIS energy planning
• Demand Side Management
• Zinc/bromine stationary batteries

• Energy Storage
• Energy Efficiency Technologies
• Building Integrated Energy Efficiency  
 Technologies
• Legal
• Finance
• Monitoring and Controls
• Remote Village Electrification

• Project developers
• Resource Assessments
• Pilot Programmes
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Appendix D: Copy of APP Project Survey
BARRIERS25 
For each barrier please indicate the level to which you 
agree by selecting ONE of the following: Strongly Disagree, 
Disagree, Neither Agree nor Disagree, Agree or Strongly 
Agree. If the Barrier is an issue that is not directly relevant 
to you or you cannot provide an informed view, please 
mark Not Applicable. 

1. There is a need for clear consistent long-term 
 government RE policies to guarantee investment 
 certainty and RE project viability.  
 1. Subsidies for conventional fuel sources (such as   
  coal) cause price distortions and disadvantages for  
  RE technologies. 
 2. The legal/regulatory environment is weak or unclear  
  creating uncertainty for RE investors and 
  developers.
 3. RE technology-specific barriers (such as 
  intermittent supply, low conversion efficiencies and  
  storage problems) affect the economic feasibility of  
  RE projects.
 4. There is a lack of early stage debt and equity   
  financing for innovative RE companies seeking to   
  commercialise their technology.
 5. Small and medium RE project developers find it 
  difficult to obtain capital from financial institutions at  
  affordable rates. 
 6. A lack of financiers experienced in dealing with the  
  risk profile of RE projects affects the successful   
  financing of new projects. 
 7. There is a lack of RE industry information (such   
  as successful case studies and investment grade   
  data) available to investors, financiers, developers   
  and policy makers. 
 8. There is a general lack of awareness and skills to   
  develop RE technologies and projects amongst   
  financiers, investors, policy makers, developers 
  and consumers.
 9. Uncertainties associated with the carbon price 
  and international climate policy affect RE project 
  viability.
 10. Are there any other barriers that you would like 
  to mention?

POTENTIAL ACTIONS/SOLUTIONS TO 
OVERCOME BARRIERS
Please indicate whether you believe it would be valuable to 
undertake each action and/or solution by selecting ONE of 
the following: Strongly Disagree, Disagree, Neither Agree 
nor Disagree, Agree or Strongly Agree. If the action and/or 
solution is not directly relevant to you or you cannot provide 
an informed view, please mark Not Applicable. 

 1. Develop a best practice renewable energy policy   
  guide, including a catalogue of successful case   
  studies for APP partner countries.
 2. Develop more innovative financial products and   
  financing mechanisms (such as low interest loans   
  for start-up companies and small-scale RE 
  projects, RE project risk insurance, RE project   
  bonds, RE mezzanine financing etc).
 3. Establish an early stage RE fund to fill the funding   
  gap between innovation and commercialisation.
 4. Undertake increased RE resource assessments   
  and technology mapping of RE deployment in   
  partner countries to identify gaps and areas for   
  technology transfer.
 5. Develop tailored capacity building programs for   
  project developers, venture capitalists/investors,   
  project financiers, RE technicians and policy 
  makers. 
 6. Run RE investor workshops/meetings to connect   
  RE investors and project developers/entrepreneurs.
 7. Establish a RE incubator program and more 
  international R&D collaborative models to fast track  
  commercialisation of RE technologies.
 8. Undertake targeted RE business missions between  
  APP partner nations.
 9. Standardise protocols and procedures in India for   
  RE monitoring, measurement, verification and   
  technical certification.
 10. Develop a best practice guide and template for   
  project developers/sponsors applying for formal   
  financing.
 11. Are there any other actions/solutions you would like  
  to suggest?
25 Prior to the Barriers section in the official survey, respondents were given a background paper on current 
renewable energy statistics and information in India and included a section requesting contact details, 
occupation, country of residence, and personal background information not included in this report.
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FREE RESPONSE QUESTIONS
 1. What is the most important policy development or 
  change that needs to take place to accelerate the   
  investment in RE in India? 
 2. What are the most promising areas for RE 
  technology transfer, both into and out of India?
 3. What is the most important financial/investment   
  innovation that can help accelerate the deployment  
  of RE in India? 
 4. What is the most important stakeholder group to   
  focus on for capacity building to facilitate 
  understanding and growth of the RE market 
  in India?
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Appendix E: Purchase Tariffs for Renewable 
Energy Projects in Select Indian States

Andra Pradesh

1 1.72 1.02 3.37 1.61 1.27 2.60 2.25
2 1.67 1.07 3.37 1.57 1.33 2.52 
3 1.63 1.12 3.37 1.53 1.40 2.44 
4 1.59 1.18 3.37 1.49 1.47 2.36 
5 1.55 1.24 3.37 1.45 1.54 2.27 
6 1.51  3.37 1.41  2.19 
7 1.47  3.37 1.37  2.11 
8 1.43  3.37 1.33  2.03 
9 1.35  3.37 1.26  1.95 
10 0.90  3.37 0.87  1.88

Rajashtan
Wind* :  33/11 kV—INR 3.60/unit ; EHV—INR 3.71/unit
Biomass :  Water Cooled Condensers—INR 4.17/unit ; Air 
Cooled Condensers—INR 4.55/unit
Tariffs for 20 Years.  *Tariff as per voltage at which the power is fed into the grid.  
Source :  TERI 

Tamil Nadu
Wind :  INR 2.90/unit
Biomass :  INR 3.15/unit
Bagasse based Cogeneration :  INR 3.15/unit Source :  TERI

Renewable 
Sources

Bagasse 
based 

Co-generation
Wind Biomass

Small 
Hydro

Municipal 
Solid 

Waste*

Year Fixed Single Single SingleVariable Fixed Variable

All tariffs in INR/unit.  
*5% annual escalation in tariff for Municipal Solid Waste Projects.  Source.  TERI

Andra Pradesh

1 1.71 1.34 3.04 3.05 3.50 3.00
2 1.67 1.41 3.08   
3 1.63 1.48 3.11   
4 1.59 1.55 3.14   
5 1.54 1.63 3.17   
6 1.49 1.71 3.20   
7 1.43 1.80 3.23   
8 1.37 1.89 3.26   
9 1.32 1.98 3.30   
10 1.25 2.08 3.33   
11 1.18 2.18 3.36   
12 1.11 2.29 3.40   
13 1.02 2.41 3.43   

Renewable 
Sources

Biomass 
No tariff escalation for 20 Years Wind** Small 

Hydro*

Year Fixed Total Single SingleVariable Single

Bagasse 
based 

Co-generation

All tariffs in INR/unit.  *2% escalation **5%escalation for 13 years.  Source:  TERI

Gujarat
Bagasse based Cogeneration:  INR 3.00/unit
Wind:  INR 3.37/unit
Tariffs valid for 20 years without escalation.  Source:  TERI

Haryana
Bagasse based Cogeneration:  INR 3.74/unit
Wind*:  INR 4.08/unit
Biomass:  INR 4.00/unit
Small Hydro**:  INR 3.67/unit
*2% annual escalation  ** 1.5% annual escalation.  Source:  TERI

Karnataka
Bagasse based Cogeneration*:  INR 2.80/unit
Wind**:  INR 3.40/unit
Biomass*:  INR 2.85/unit
Small Hydro**:  INR 2.80/unit
*2% annual escalation  **No annual escalation.  Tariffs for 10 years.  Source:  TERI 

Kerala
Wind:  INR 3.14/unit
Small Hydro:  INR 2.44/unit
Tariffs valid for 20 years without escalation.  Source:  TERI

Madhya Pradesh
Wind:  INR 3.97/unit
Tariff reduces gradually to 3.3 in year 5 and remains constant until year 20 of 
project.  Source:  TERI

Uttar Pradesh

1 1.39 1.28 3.39 2.50
2 1.34 1.33 3.29 
3 1.29 1.39 3.19 
4 1.24 1.44 3.09 
5 1.18 1.50 2.99 
6 1.13  2.89 
7 1.08  2.79 
8 1.03  2.69 
9 0.98  2.60 
10 0.93  2.50 
11 0.53   

Renewable 
Sources

Bagasse based Co-generation
Small 
Hydro

Other RE 
Projects*

Year Fixed Single SingleVariable

All tariffs given in INR/unit.  *4% escalation.  Source :  TERI
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Appendix G: About the Asia-Pacific Partnership 
on Clean Development and Climate
The Asia-Pacific Partnership on Clean Development 
and Climate (APP) brings together  Australia, Canada, 
China, India, Japan, the Republic of Korea and the United 
States to address the challenges of climate change, energy 
security and air pollution in a way that encourages 
economic development and reduces poverty.  The APP 
represents around half the world’s emissions, energy use, 
GDP and population, and is an important initiative that 
engages the key greenhouse gas emitting countries in the 
Asia Pacific region.  Through the APP, business, 
government and researchers have agreed to work 
together to focus on the development, deployment and 
transfer of cleaner, more efficient technologies, which 
can achieve sustainable economic, social and 
environmental development.

16.16 Renewable Energy and Distributed 
Generation Task Force
Under the APP, the Renewable Energy and Distributed 
Generation Task Force (REDGTF), places emphasis on 
renewable and distributed generation technologies, such 
as solar, wind, small hydro, geothermal, and biomass.  
Based on the energy needs in many rural areas, 
distributed generation technologies (decentralized, 
small-scale) are seen as a potential solution to delivering 
energy and electricity to areas which may not be served 
by grid applications in the near to medium term. 
Objectives of this Task Force include:  facilitation of the 
development and deployment of renewable energy and 
distributed generation technologies, identification of areas 
for technology and knowledge transfer between partner 
countries, and promotion of opportunities for collaboration 
and accelerated solutions through the application of 
renewable energy and distributed generation technologies.
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Appendix H: About Cleantech AustralAsia
Clean Technology AustralAsia Pty Ltd (CTA) was 
established to accelerate the deployment of Clean 
Technologies in the Asia Pacific and to build the 
Cleantech industry in Australasia. 

Through the AustralAsian Cleantech Forum™ and 
the India Cleantech Forum, CTA creates  platforms 
for knowledge exchange and commercial interaction 
for the full range of investors, funds and companies  
nterested in Cleantech investing.

CTA provides professional services to the global 
Cleantech network that includes niche investment 
banking services- funds placement, capital raising 
for Cleantech companies and strategic advice to 
funds managers. 

CTA also undertakes global strategic consulting 
assignments to provide high level policy advice to 
governments and global corporations.  

Cleantech AustralAsia

Head Office: 
Level 8 350 Collins St
Melbourne 3000 Victoria Australia

Tel: +613 8676 0635

www.cleantechforum.com 
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