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PREFACE

The National Clean Energy Fund (NCEF), announced in Budget 2010-11, is seen as a major
step in India’s quest for energy security and reducing carbon intensity of energy. Funding
research and innovative projects in clean energy technologies, and harnessing renewable
energy sources to reduce dependence on fossil fuels constitute the objectives of the NCEE It
is observed that utilisation of funds from NCEF has been rather low and disbursements, so
far, are aligned more with on-going programs/missions of various ministries/departments
than with the stated objectives of the fund. This poses potential risk of diluting the focus of
NCEF with adverse implications for research and innovation in clean energy sector in India.
Especially, in the absence of any identified targets and prioritisation.

This study aims to provide a detailed framework for promoting effective utilisation and
administration of NCEE It is hoped that the recommendations of the study will inform the
government so that appropriate corrections may be made timely. The outputs of the study
will also be useful to hone the strategic thinking on a suitable enerqgy technology policy and
an assessment of technology needs besides other barriers in clean energy sector in India.

Atthe NIPFP the study was designed and led by Rita Pandey. The Governing Body of the institute
does not bear any responsibility for the views expressed in the report. This responsibility lies
mainly with the authors of the report.

Rathin Roy
Director

New Delhi
May 2013
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CHAPTER 1
Context and Objectives of the Study

1.1 BACKGROUND

India is one among the fastest growing economies in the world. This growth is dependent on energy,
so maintaining this growth trajectory would require the country to ensure its energy security. This
is important for India not only to support its economic growth but also to achieve its objectives of
poverty eradication and inclusive development.

The Indian government is aware of the magnitude and importance of the challenges involved, at
the same time realizes its responsibility and voluntary commitment to combating climate change.
It is being increasingly recognized that going forward the country needs to diversify its primary
energy sources and attempt to explore cleaner and renewable sources of and solutions for energy™.
The arguments are: the need to ensure energy security by reducing dependence on fuel imports,
securing development dividends through poverty linkages, GHG emissions and the risk of climate
change, and health benefits of cleaner and renewable energy and clean energy solutions.

For a developing country like India it is a daunting task. What is encouraging, however, is that it
brings potentially huge opportunities for economic growth, employment generation and gains from
trade in ever growing international market for energy. Gainful exploitation of these, however, would
require a clear vision and multipronged approach.

India has taken several important measures and has made a steady progress by putting in place a
number of institutions, mechanisms and policies, although a lot remains. In this context, a recent

The term clean energy typically refers to renewable and non-polluting energy sources. Renewable energy is derived
from natural resources that can be replenished constantly. Renewable energy takes various forms and includes
electricity and heat generated from solar, wind, ocean, hydropower, biomass, geothermal resources, and bio fuels
and hydrogen derived from renewable resources. In addition, certain clean coal technologies and energy efficiency
measures also fall under the broad definition of clean energy initiatives. The term Clean Energy solutions broadly
refers to systems which promote, enhance or advance the energy generation, transport, storage, and use so as to
reduce the environmental footprint and decrease energy intensity. In the context of the debate on global warming
environmental footprint is typically measured as carbon footprint. Such systems include products, services,
technologies, and regulatory and market based incentives. These have typically focused on the six key sectors:
power; transport; industry; buildings; carbon sequestration; and carbon capture and storage.
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report of a high level Expert Committee on Integrated Energy Policy (IEP) is an important step.
Further, to address climate change issues in energy, India has announced a domestic goal of reducing
the emission intensity of its GDP by 20-25 per cent of the 2005 level by 2020 which would require
sector specific actions involving substantial financial outlay, technology choices and research and
innovation.

The eight National Missions which form the core of the National Action Plan on Climate Change
(NAPCC) adopted in 2008 have both mitigation and adaptation measures. While adaptation is the
focus of the NAPCC, missions on Solar Energy and Energy Efficiency are geared to mitigation. Apart
from the NAPCC, all the states are in different stages of preparing state-level action plans. These
plans are envisioned as extensions of the NAPCC at various levels of governance, aligned with the
eight National Missions.

The major policies and actions in addressing energy security, climate change mitigation and
adaptation cut across different sectors and areas of the economy. The initiatives in some of the
major areas are as follows:

I. NATIONAL CLEAN ENERGY FUND (NCEF)

The NCEF, announced in Budget 2010-11, is seen as a major step in India’s quest for energy
security and reducing carbon intensity of energy. The Union Finance Minister in his budget speech
in Parliament said that “There are many areas of the country where pollution levels have reached
alarming proportions. While we must ensure that the principle of ‘polluter pays’ remains the basic
guiding criteria for pollution management, we must also give a positive thrust to development of
clean energy. I propose to establish a National Clean Energy Fund for funding research and innovative
projects in clean energy technologies (Paragraph 66)........ Harnessing renewable energy sources to
reduce dependence on fossil fuels is now recognized as a credible strategy for combating global
warming and climate change. To build the corpus of the National Clean Energy Fund, I propose to
levy a clean energy cess on coal produced in India at a nominal rate of Rs.50 per tonne. This cess will
also apply to imported coal (Paragraph 154)".

II. ENERGY EFFICIENCY

The Energy Conservation Act 2001 (ECA) empowers the government to prescribe and ensure
compliance with standards and norms for energy consumers, and prescribe energy conservation
building codes and energy audits. Apart from these, there are a range of programs being implemented
by the Bureau of Energy Efficiency (BEE) in key sectors of energy demand.

Among the recent initiatives, the National Mission for Enhanced Energy Efficiency (NMEEE) is the
key focus for government action for energy efficiency. The NMEEE is divided into four components:
(a) Perform, Achieve and Trade (PAT), a scheme for trading in energy efficiency certificates that
will cover about 700 industrial units and achieve a saving of almost 17,000 MWs of energy by 2017.
This scheme is mandatory for all large industrial units and facilities in thermal power, aluminum,
cement, fertilizers, chlor-alkali, steel, paper and pulp, and textiles, (b) Energy Efficiency Financing
Platform, (c) Market Transformation for Energy Efficiency, (d) Framework for Energy Efficient
Economic Development.
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III. POWER PLANTS

For reducing emission intensity, 60 per cent of coal based capacity addition in the Twelfth Plan
and 100 per cent in the Thirteenth Plan shall be done by deploying super critical technology. Ultra
super critical power plants operate at higher efficiency. The First ultra-supercritical power plant is
expected in 2017. Large-scale adoption of this technology after a few years would further reduce
the emission intensity of the Indian power sector. Also there are plans to retire old and inefficient
coal-based power generating units.

IV. RENEWABLE ENERGY

The Electricity Act 2003 together with the National Electricity Policy 2005 (NEP) and the Tariff Policy
(TP) envisage regulatory interventions for promotion of renewable energy sources. In this context,
the initiatives of the Central Electricity Regulatory Commission (CERC) include determination
of preferential tariff for renewable energy, creating a facilitative framework of grid connectivity
through the Indian Electricity Grid Code, and developing market-based instruments like Renewable
Energy Certificate (REC). The REC mechanism is seen as a major market based initiative towards
promoting renewable energy and encouraging competition in this segment. It addresses the twin
objectives of harnessing renewable energy sources in areas with high potential, and compliance
with Renewable Purchase Obligation (RPO) by resource-deficit states.

V. NUCLEAR ENERGY

India recognizes the importance of nuclear energy as a sustainable energy source. Present nuclear
installed capacity is 4780 MW and there are plans to increase the generation capacity to 20000 MW
by 2020.

VI. TRANSPORT

India has taken substantial initiatives to make the transport sector less emission intensive. One of the
major initiatives has been up-gradation of vehicular emission norms. The commercial manufacture
of battery-operated vehicles has begun in India. In addition to this, Integrated Transport Policy
(2001) promotes the use of ethanol-blended petrol and biodiesel. The National Urban Transport
Policy emphasizes the development and usage of extensive public transport facilities (including
non-motorized modes) over personal vehicles. Besides, there has been a large-scale switchover
from petrol and diesel to CNG.

VII. AGRICULTURE AND FORESTRY

One of the recent and key policy initiatives is National Mission for Sustainable Agriculture (NMSA).
In addition, there are programs for crop improvement and drought proofing. India has launched an
ambitious Green India Mission to increase the quality and quantity of forest cover in 10 million ha. of
land. Also an incentive-based additional special grant of about Rs.6500 crores had been announced
by the central government to all states for sustainable forestry management. Other policies and
programs in the forestry sector include the National Forest Policy (1988), Participatory Forest
Management/Joint Forest Management Program, National Afforestation Program, National Forestry
Action Program, and National Watershed Development Project for rain fed areas.
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VIII. MARINE AND COASTAL ENVIRONMENT

Ensuring stability in the coastal environment in India becomes imperative considering its densely
inhabited, long coastline of more than 7500 km. Some of the major initiatives taken in this area
are Coastal Ocean Monitoring and Prediction Systems (COMAPS), Land Ocean Interactions in the
Coastal Zone (LOICZ), Integrated Coastal and Marine Area Management (ICMAM), and Society of
Integrated Coastal Management (SICOM).

IX. INITIATIVES FOR ENHANCING KNOWLEDGE AND SCIENTIFIC FINDINGS

Besides the National Mission on Strategic Knowledge for Climate Change a network, Indian Network
for Climate Change assessment (INCCA), has been set up to carry out scientific studies of various
aspects of climate change. The INCCA has recently carried out a 4x4 assessment of climate change in
India covering four major sectors in four ecological regions of the country and an updated inventory
of the GHG emissions for the year 2007.

X. ENHANCING ADAPTIVE CAPACITY

India’s strategy for enhancing its adaptive capacity to climate variability is reflected in many
of its social and economic development programs. Several of India’s social-sector schemes,
with their emphasis on livelihood security and welfare of the weaker sections, aim to empower
them to cope with uncertainties in the long run. India implements a series of central sector and
centrally sponsored schemes under different ministries/departments aimed at achieving social
and economic development. Many of these schemes have substantial climate change adaptation
orientation. An exercise has been carried out to measure the expenditure on adaptation-related
programs with critical adaptation components: (a) crop improvement and research, (b) poverty
alleviation and livelihood preservation, (c) drought proofing and flood control, (d) risk financing,
(e) forest conservation, (f) health, and (g) rural education and infrastructure. Estimates show that
India’s expenditure on these adaptation-oriented schemes has increased from 1.45 per cent of GDP
in 2000-01 to 2.82 per cent during 2009-10. This is a reflection of the multiplicity of economic and
social welfare programs under implementation in India.

1.2 OBJECTIVES OF THE STUDY

India’s efforts towards achieving energy security, social inclusion, and environmental targets-
reduction in emission intensity of energy - can be categorized into: (i) energy efficiency and
conservation (both demand and supply side) to cut carbon and other emissions besides resource
conservation; (ii) switch to renewable energy to reduce the share of fossil fuel based energy; and
(iii) land use changes and forestry as a net sink of carbon. A number of financial, market based and
regulatory measures have been put in place towards this end.

However, sustainable and successful deployment and adoption of clean energy solutions is not a
financial or a regulatory issue alone, it has a direct bearing on the need and capacity for research
and innovation, skill development, besides addressing other market barriers.

Although India has built up significant technological and innovation capacity since independence in
many areas including chemicals, pharmaceuticals, information technology, atomic energy and space
technology, there is little focus on strategic planning for and promotion of research and innovation
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in the energy sector both in terms of expenditure and institutional support. Not only are these
relatively small but also fragmented to make the desired impact. There also exists, in general, a lack
of technical expertise in installation, operations, maintenance, troubleshooting, and other aspects
of implementation of clean energy.

India needs a dedicated energy technology policy and planning body and a roadmap to finance
identified options. Once this is in place, other policies and regulations can pitch in to facilitate
favorable market conditions necessary for success and sustainability of the chosen path.

This will help not only to develop products, devices and processes appropriate for India in terms of
price, performance requirement, raw material suitability, and other needs and constraints; but will
also open up opportunities to gain from being a participant in the global market.

The NCEF can be strategically utilized in addressing the above among others. In this context, specific
objectives of this study are:

1. A review of existing framework of the NCEF including its structure and proposed mode of
administration, to identify the key gaps in the existing framework in light of its stated objectives.

2. An assessment of the structure and workings of similar funds to identify the principles and best
practices that are applicable to, and where relevant, their adoption can improve the functioning
of the NCEFE.

3. Identify the most promising avenues for utilisation of the Fund'’s resources, given its stated
objectives. The key questions asked and investigated in this domain include:

a. Given the nature and size of the fund, should resources be directed towards specific energy
sub-sectors? If so, how should these sub-sectors be selected?

b. What type of projects should be supported by the fund? Should the emphasis be on using
NCEF resources for catalytic opportunities, such as for establishing institutions, leveraging
private capital, or should the focus be on promoting deployment of new technologies by
financing projects that result in on-the-ground creation of new generation facilities based
on clean energy sources like solar and wind?

4. Develop amulti-criteriabased framework that can be used for evaluating the NCEF’s performance
over time.

5. Develop a project level evaluation protocol/multi-criteria framework for the following:

a. Assessment of proposals submitted for funding through the NCEF

b. Monitoring and evaluation of individual projects funded by the NCEF

6. Based on the above analyses, develop a set of recommendations that will promote effective
utilisation of the NCEF.



CHAPTER 2

Existing Framework and Operation of NCEF: A Review

Objective of this chapter is to critically review the existing framework of NCEF, including its structure
and proposed mode of administration, and identify the key gaps. The scope of this exercise has been
limited by the identified objectives of the NCEF.

2.1 EXISTING FRAMEWORK OF NCEF

Subsequent to the announcement of setting up of NCEF, the Central Board of Excise & Customs
(CBEC) issued a notification dated June 22, 2010 to notify the Clean Energy Cess Rules, 20102 In
2011, the Cabinet Committee on Economic Affairs (CCEA) approved the constitution of the NCEF
under the Public Accounts of India along with the guidelines and modalities for approval of projects
to be funded from the Fund.

The Fund has been set up to serve as a separate non-lapsable corpus. Plan Finance II Division
of the Department of Expenditure, Ministry of Finance (MoF), Government of India, is the nodal
agency for administering the Fund and has drafted the Cabinet note outlining the framework of
the NCEF. In April, 2011 the MoF issued the approved guidelines for appraisal and approval of the
project/schemes eligible for funding under the NCEF along with an indicative list of such projects3.
Subsequently, in June 2011, the MoF issued a format to invite proposals under the NCEF for
consideration*. A summary of the main points in these documents outlining the objectives of the
NCEF and salient features of how the Fund will be operationalized is as follows:

2.2 OBJECTIVES OF NCEF

As per NCEF guidelines, “The NCEF is created for funding research and innovative projects in clean

2The cess is levied as a duty of excise on coal, lignite and peat. It applies to the gross quantity of these raw materials
raised and dispatched from a coal mine except on coal produced in Meghalaya. No deduction from this quantity is
allowed for loss on account of washing of coal or its conversion into any other product or form prior to its dispatch
from the mine. To avoid double levy, the cess is not chargeable on washed coal or any other form. Imported coal,
including washed coal, also attracts cess in the form of additional duty of Customs.

3Ministry of Finance (2011), ‘Office Memorandum dated 18th April, 2011’, available at http://finmin.nic.in/the_
ministry/dept_expenditure/plan_finance2 /Guidelines_proj_NCEF.pdf last accessed May 6, 2013.

*Ministry of Finance (2011), ‘Officc Memorandum dated 16thJune, 2011’ available at http://finmin.nic.in/the_
ministry/dept_expenditure/plan_finance2 /Format_Forwarding NCEF_IMGC.pdflast accessed May 6, 2013
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energy technologies. Any project/ scheme relating to innovative methods to adopt to clean energy
technology and research and development shall be eligible for funding under the NCEF".

While the objectives of NCEF seem to be in line with the critical needs of the clean energy sector in
India, there is no guidance on the overall vision and the strategy that will be employed to realize
these.

2.3 PROJECTS ELIGIBLE FOR FUNDING UNDER NCEF

Para 2.1 of the NCEF guidelines provides an indicative list of projects eligible for funding.
These can be grouped broadly into the following categories:

e Advanced technologies in clean fossil energy.

e Advanced technologies in renewable energy including critical energy evacuation infrastructure,
and integrated community energy solutions.

e Basic energy sciences.

¢ Projects related to environment management particularly in geographical areas surrounding the
energy sector projects.

¢ Pilot and demonstration projects for commercialisation.

* Projects identified in NAPCC and those relating to R&D to replace existing technologies under
national mission on Strategic Knowledge for Climate Change (NMSKCC).

This list however, is too broad based and appears to encompass every possible action required
to cope with climate change. This poses potential risk of diluting the focus of NCEF with adverse
implications for research and innovation in clean energy sector in India. Especially so, in the absence
of any identified targets and prioritisation.

2.4 MODE OF APPRAISAL AND APPROVAL OF PROJECT PROPOSALS

NCEF guidelines outline the process of appraisal of project proposals received for consideration for
funding from the NCEF as follows:

e The project proposals can be submitted for seeking NCEF support only through a relevant
central ministry/ department. The first examination of the proposal is done at this level and if
deemed fit the proposal is forwarded for comments to the Planning Commission, MoF, and any
other relevant ministry for review and comments. The third and final review is done by an Inter-
Ministerial Group (IMG) which has been constituted to appraise the projects/schemes and make
recommendations for approval.
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e The IMG comprises:

e Finance Secretary, MoF-Chairperson

e Secretary (Expenditure), MoF

e Secretary (Revenue), MoF

® Principal Scientific Advisor to the Government of India

e Representative of Planning Commission

e Representatives of Ministry sponsoring the proposal and other Ministries concerned with
that specific proposal.

e While projects under Rs. 150 cr. can be approved by the Minister-in-charge of the project
sponsoring/line ministry/department, projects of Rs. 150 cr. and under 300cr. will need approval
from both the Minister-in-charge of the project sponsoring/line ministry/department as well as
the Finance Minister. Projects of Rs. 300cr. and above will require approval from the CCEA.

e The IMG may seek the assistance and views of technical experts from related organisations and
individuals of repute in the area of clean energy to review, evaluate, and recommend projects.

e To monitor the progress of the NCEF funded projects, the IMG will identify/appoint appropriate
professional agencies.

e There will be a time frame specified under the scheme for processing of applications at each
stage.

Given the objectives of the Fund a dedicated team/mission will be required to administer it. The
present structure does not seem adequate and the most appropriate.

2.5 FUNDING LIMIT, ELIGIBILITY, AND FUNDING MECHANISM

NCEF guidelines describe the extent and mechanism of funding to the eligible projects. The main
provisions are summarised as below:

* Projects sponsored by a Ministry/Department of the Government; and submitted by individual/
consortium of organisations in the government/public sector/private sector are eligible for
support in the form of loan or viability gap funding, as the IMG deems fit on case to case basis.

e Government assistance under the NCEF shall in no case exceed 40 per cent of the total project
cost.

e The proposals by individuals/consortiums are to be submitted to the line ministry first, which,
after due consideration shall bring them before the IMG.
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® Projects which are being funded by any other arm of the Government of India or have received
grants from any other national/international body will be ineligible for applying/funding under
NCEF

e Inrespect of time and cost overruns, a suitable accountability mechanism on lines similar to the
one being followed in EFC/PIB projects/schemes shall be enforced strictly.

The above mentioned funding mechanisms will not be able to realize the objectives at hand. A whole
range of funding mechanisms will be required.

2.6 NCEF ACTIVITIES: BASED ON INFORMATION IN PUBLIC DOMAIN

Information about the activities of the NCEF is not available in public domain. A recent attempt
by a Delhi based organization® in evaluating the Fund’s performance under its present framework
required filling a query, under the RTI Act, with the MoF. Information obtained through this route
regarding the project proposals received and discussions in IMG meetings was available on this
institution’s website.®

According to a press report’ based on the statement of the Union Finance Minister in the Parliament
of India, the total tax revenue generated through ‘Clean Energy Cess’ was Rs 1,066.46 crore
(actual) for the financial year 2010-11 and Rs 3,249.40 crore (revised estimates) for financial year
2011-12. In respect of the current financial year (2012-13), the budgetary estimates are of Rs
3,864.20 crore. Till date, 15 projects envisaging total support of Rs 1,974.16 crore out of the NCEF
have been recommended by the Inter Ministerial Group (IMG). During the financial year 2011-12,
the IMG recommended 10 projects for NCEF support of Rs 573.05 crore, while during the current
financial year, as on date, five projects have been recommended for NCEF funding of Rs 1,401.11
crore.This implies that more than 80 percent of the corpus of NCEF is unutilized.

2.7 THE PRESENT FRAMEWORK AND OPERATION OF NCEF: AN ASSESSMENT

The launch of NCEF was welcomed because it raised the expectations that the Fund would help
stimulate clean energy related R&D, which also happens to figure high on the urgent needs of the
clean energy sector in India. However, the allocations made from the Fund so far send out confusing
signals. For instance, allocations for environmental pollution remediation projects, and support to
on-going routine efforts on deployment of renewable energy (no disputes on the desirability and
need for such initiatives) do not appear to be in line with the main objectives of the Fund.

Moreover, support for remediation of selected hazardous waste contaminated sites supported by
the Fund covers sites in industrial areas; whereas, as per Para 2.1(iv) of the guidelines “projects
relating to environmental management particularly in the geographical areas surrounding the
energy sector projects” is eligible. Given this, projects such as remediation of abandoned coal
mining areas or affected areas near coal mines would be the obvious deserving candidates. Also, a

Centre for Budget and Governance Accountability (2012).

6 Centre for Budget and Governance Accountability (2012) available at http://www.cbgaindia.org

’The Economic Times (Dec 6, 2012), ‘Govt expects Rs 3864.20 cr this fiscal from clean energy cess’ available at
http://articles.economictimes.indiatimes.com/2012-12-06/news/35647451_1_clean-energy-research-and-
innovative-projects-financial-year last accessed February 25, 2013
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number of approved projects under the NCEF constitute routine schemes and programs of various
ministries focused mainly on provision of clean energy for which technologies have been established
and products identified. From the description available there is no evidence of innovation in their
delivery model either.

2.8KEY FINDINGS FROM REVIEW OF EXISTING STRUCTURE AND OPERATION OF NCEF

A review of the NCEF shows that its present structure and framework for operation, needs to be
sharpened and strengthened to improve its effectiveness and performance. The main points that
emerge from review are:

e The NCEF guidelines defining the eligibility of the projects for support are too broad based.
This poses potential risk of diluting the focus of NCEF with adverse implications for research
and innovation in clean energy sector in India. Especially so, in the absence of any identified
targets and prioritization.

* The fund lacks a vision, clearly defined targets, a roadmap to realise these targets, and a
feedback mechanism to assess, learn, and improve.

* Innovative solutions (whether in technology, business models, and financial instruments)
require a balance of actions along the innovation chain. Engaging with diverse stakeholders
is critical in identifying such a balance in actions. Although the present framework provides
for a mechanism to bring on board the experts and key stakeholders outside of Government
systems, this opportunity has not been exploited.

¢ Funding limits and funding mechanism are not at all positioned to leveraging either domestic
private investment or international resources and markets. Further, projects’ ability to garner
funding support from other sources should be rewarded and not penalised by making it
ineligible for support from NCEF.

e The type and design of projects received for consideration, and the nature of discussion
on them in IMG meetings point to an outlook that NCEF can be used freely to fund routine
projects and schemes of various ministries as long as they meet a few general requirements.
For instance, the discussions have largely focused on what revisions need to be made to
a project proposal such that it fits better into the scheme rather than on the merits of the
project in terms of its contribution in achieving the objectives of the Fund.

e There has been no mention, leave aside a structured discussion that the Fund needs to be
proactive so as to encourage/invite projects which would promote research and innovation
thus contributing to sustainable development of the clean energy sector.

e Given the objectives of the Fund a dedicated team/mission will be required to administer it.
The present structure does not seem adequate and the most appropriate.
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CHAPTER 3
International Clean Energy Funds - A Review

Appropriate structure, and efficient administration and operation are critical for the success of clean
energy funds irrespective of their objectives. This chapter examines the structure and operation of
five international clean energy funds with a view to identifying the principles and practices which
we may learn from in improving the design and functioning of the NCEF. The following Funds have
been examined:

a. Green Municipal Fund (GMF) of the Federation of Canadian Municipalities (FCM)?, Canada

b. California Clean Energy Fund (CalCEF), California, USA

o

Energy Conservation Promotion Fund (ENCON), Thailand
d. Clean Energy Finance Corporation (CEFC), Australia.
e. Malaysian Electricity Supply Industries Trust Account (MESITA), Malayasia

3.1 REVIEW OF FUNDS AND LEARNING FOR NCEF

This section presents stylized facts about each of the above fund. This is based on an analysis of the
structure and operation of these Funds based on information available from the secondary sources.
This is followed by a summary of key learning for NCEF presented in Figures 3.1 to 3.8.

3.1.1 GREEN MUNICIPAL FUND
Key Design and Operation Features

GMF, an endowment fund, was established in 2000 with the Government of Canada endowing
Federation of Canadian Municipalities (FCM) with CDN $125 million - current endowment is
CDN $550 million. The Fund was established as a long-term sustainable source of financing to

8Federation of Canadian Municipalities (FCM) has been the national voice of municipal governments since 1901.
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provide low-interest loans and grants to support sustainable community development in Canadian
municipalities that are more environmentally sustainable. GMF is more than a source of funding. It
is a program that recognizes municipal leadership in sustainable development and works to help
other municipal governments follow those examples through its capacity building and knowledge
sharing programs. GMF funds can be used in combination with other funding. GMF is managed by
FCM and operates at arm’s length from the federal government.

FCM annually commits between CDN $65 million and CDN $90 million in low-interest loans and
grants through GMF for initiatives that will significantly benefit the environment and are also likely
to improve local economies and quality of life.

GMF is governed by FCM’s National Board of Directors, which comprises over 70 elected municipal
officials and affiliate members representing various geographic regions and various-sized
communities throughout Canada. The FCM board is advised by a 15-member GMF Council. Five
members of the Council represent and are appointed by the Government of Canada; the remaining
ten are appointed by FCM. Of these, five represent municipal governments and the other five
represent the non-profit and the private sector. GMF Council decisions are informed by a Peer
Review Committee made up of 75 sector experts from across Canada. Each application to GMF
undergoes an independent third-party technical assessment by two or three members of the Peer
Review Committee. These assessments are then presented to GMF Council, which recommends a
decision on eligible project proposals to the FCM National Board of Directors.

FCM offers GMF grants for Sustainable Community Plans, grants to conduct Feasibility Studies and
Field Tests, loans and grants for Capital Projects reflecting the very best examples of municipal
leadership in sustainable development - those that have high net environmental impact and that
can be replicated in other communities. Applications are also assessed on the basis of project
management, application quality, public engagement, and municipal council or board of director’s
commitment. In keeping with FCM’s goal to share lessons learned from GMF-funded initiatives with
other communities, initiatives are also assessed on their innovation, potential for replication, and
potential for knowledge sharing.

Learnings for NCEF

e A multi stakeholder 15 member advisory council and 75 members Peer Review Committee to
advice and help; and an independent third-party technical assessment of proposals is a striking
feature of this Fund.

» GMF application process ensures transparency and accountability.® Application approval process
takes four months.

 The Peer Review Committee, GMF Council, and the FCM National Board of Directors are integral to the application
process. Each application undergoes an independent third-party technical assessment by two or three members of
the75-member Peer Review Committee. These assessments are presented to the GMF Council, which recommends a
decision on eligible proposals to the FCM National Board of Directors. These recommendations are based on criteria
outlined in the Agreement, including ensuring an appropriate balance between urban and rural communities as well
as among regions within Canada. The FCM National Board of Directors ensures that due diligence is exercised in the
decision process and makes the final decision on eligible project proposals.
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e GMF capacity building program?® has developed a number of successful initiatives to transfer
knowledge and build capacity across the country.

e By strategically allocating funds to the best projects and studies, and sharing the lessons and
expertise from those initiatives with other municipalities across Canada, effectiveness of GMF
increases manifold."!

e GMF funds can be used in combination with other funding.
3.1.2 THE CALIFORNIA CLEAN ENERGY FUND
Key Design and Operation Features

Founded in 2004, the California Clean Energy Fund (CalCEF) is a non-profit organization working
to accelerate the movement of clean energy technologies along the continuum from innovation
to infrastructure using tools from finance, public policy and technological innovation.CalCEF was
created with $30 million grant from shareholders to create a de novo organization to stimulate clean
energy technology development for California. This was set as a condition of Pacific Gas and Electric
Company (PG&E) bankruptcy reorganization at the direction of the California Public Utilities
Commission.

The private companies in which the Fund invests create technologies, design products, and provide
services. CalCEF uses two platforms to run its programs in Clean Energy namely:

e CalCEF Capital for their investment programs, and
¢ CalCEF Innovations, which is a centre for market strategy, policy, and product development.

CalCEF pioneered first venture capital fund of the clean energy industry. The CalCEF Clean Energy
Angel Fund is the first seed stage-focused investment vehicle in the clean energy market.The Fund is
designed to address a persistent and increasingly significant problem in the clean energy industry—
the absence of funding for companies at the earliest stage of their development. CalCEF Innovations
was formed in 2008 to design and pilot business models, financial products and public policies that

"GMF’s capacity building program includes: GMF Webinar Series: interactive, web-based workshops that feature
presentations from sector experts and a GMF-funded municipal practitioner; FCM Sustainable Communities
Conference: biennial national conference; Partners for Climate Protection, which aims to mitigate climate change
through reduced greenhouse gas emissions; FCM-CH2M HILL Sustainable Community Awards: Held annually,
the program recognizes municipal leadership in sustainable community development; and FCM Sustainable
Communities Mission: GMF organizes study tours that enable elected and senior municipal staff officials from across
the country to visit and learn about leading sustainable community development sites and protects, some of which
are GMF-funded. In addition to the above initiatives, GMF develops case studies of funded projects, and shares them
through a searchable database available to the public online (see the GMF section of FCM’s website (www.fcm.ca/
gmf). GMF also organizes capacity building workshops on issues related to its funded sectors, and develops tools
and resources for municipalities (also available online).

"Three integrated, collaborative functions support this goal: research; capacity building; and communications. FCM
conducts research related to GMF funding sectors, including identifying key results and lessons learned from GMF-
funded initiatives. It builds the capacity of municipal governments to implement sustainable community development
projects and practices through tools and training. Finally, FCM transfers knowledge and performs communications
activities related to outreach and promotion, publications and web development, and media relations activities.
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grow clean energy markets and accelerate adoption of clean energy technologies. These goals are
achieved primarily through ‘Entrepreneurs-In-Residence’ Program.

Learnings for NCEF

e CalCEF’s investment strategy focuses on identifying and solving gaps and barriers that are
slowing expansion of clean energy markets and adoption of clean technologies.

e CalCEF acts as a leader, organizer, and investor in addressing critical barriers in clean energy
industry in USA.

¢ CalCEF’s diverse stakeholders—leading investment firms, policy makers, academics, scientists
and advocates—provide a constant stream of insights into the challenges facing this unique and
critical industry.

3.1.3 ENERGY CONSERVATION PROMOTION FUND (ENCON), THAILAND
Key Design and Operation Features

The ENCON Fund is an extra-budgetary fund established in 1992 to provide financial support for
implementation of the ENCON Act for promoting energy conservation in Thailand. ENCON fund
provides working capital, grants and subsidies for investment in energy conservation programs in
both public and private sectors.

The Ministry of Energy manages the Fund through ENCON Fund Committee!? with the guidance of
the National Energy Policy Council (NEPC). Of the total budget (THB 7 billion annually), around two
thirds is managed by the Energy Policy and Planning Office (EPPO), while Department of Alternative
Energy Development and Efficiency (DEDE) is responsible for managing the remaining one third.

The EPPO provides grants to government agencies, universities and NGOs for various projects,
besides implementing a Demand Side Management (DSM) bidding program to encourage business
operators to invest in higher energy efficiency machines/equipment. DEDE also implements a wide
range of financial mechanism, such as the Thailand Energy Efficiency Revolving Fund, the ESCO
venture capital, tax incentives to promote energy conservation and increase the share of renewable
energy in the total energy mix in the country.

Learnings for NCEF

e Specific objectives and quantitative targets along with a time frame are set in the ENCON
program. For instance a Five-Year Energy Conservation Program has been developed to provide
a guideline for the utilisation of the ENCON fund.

12 ENCON Fund Committee is chaired by the Deputy Prime Minister and EPPO serves as the secretariat of the
Committee. The mandate of the Committee includes: i) to propose energy conservation promotion policies, goals
and measures to NEPC; ii) to propose to NEPC guidelines, criteria, conditions, and priorities for the disbursement
from the ENCON fund; iii) to prescribe regulations on the criteria and procedures for applications, grant allocations
or subsidies from the ENCON fund; iv) to allocate appropriations from the ENCON fund; and v) to propose to NEPC
contribution rates to be imposed on petroleum products for the ENCON fund.
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¢ To implement the Revolving Fund, the DEDE has collaborated with commercial banks. The ESCO
Fund is being managed by the professional fund managers. The fund managers proactively work
with the main target group, SMEs,as a single window facility. This increases the overall efficiency
of the program.

¢ Periodic assessment of the effectiveness of programs is a key feature of this fund. For instance,
following a review of the Revolving Fund conducted by DEDE, it was found that the main
beneficiary of the program were large enterprises. Based on this review, a discussion was started
within DEDE where a specific program targeting SMEs was considered necessary. In 2008, the
ESCO fund was introduced specifically for targeting SMEs. The procedures and criteria of the
ESCO fund were developed considering the characteristics of the SMEs. As a result, non-profit
organizations were appointed as the fund managers.

3.1.4 THE CLEAN ENERGY FINANCE CORPORATION (CEFC)
Key Design and Operation Features

The CEFC was announced under the Clean Energy Future Package - the Australian government’s
package to put a price on carbon pollution in 2011. The CEFC is a mechanism to help mobilize
investment in renewable energy, low-emissions and energy efficiency projects and technologies in
Australia to address the barriers currently inhibiting investment. The CEFC will start investing from
July 2013.The CEFC is an independent institution, established under the legislation and removed
from annual budget cycles and politics.

An amount of $10 billion will be seeded into the CEFC over five years for investing in deployment
and commerecialization of emerging renewable energy technologies such as solar PV, solar thermal
and geothermal. Funding will be provided in two streams: 50 per cent of funding is reserved for
renewable energy projects ($5 billion). The other 50 per cent of funding is available for renewables
plus more general clean energy projects- energy efficiency, low emissions technologies and building
manufacturing businesses to underpin these sectors ($5 billion). The CEFC will not provide grants
as in other government programs, but rather will invest with private investors using loans, loan
guarantees, and equity. In this way, projects that would otherwise not be funded will attract private
investment to get off the ground. The CEFC will be commercially oriented, staffed by experienced
investment, banking and clean energy experts. With the $10 billion of public money, the CEFC is
expected to leverage up to an additional $100 billion of private investment in the coming decades.

Learnings for NCEF

e The CEFC Board will comprise people with skills and experience in banking and finance;
investment management; venture capital and private equity; clean energy sector technologies
and engineering; and/or the environmental sector.

e The CEFC will build on existing government grant funding for R&D (that will continue to be
delivered through the recently announced Australian Renewable Energy Agency (ARENA)) and
thereby plug the gap between R&D and commercialization.

¢ Fund allocation: 50 per cent or more of funds will be allocated to the renewable energy and up
to 50 per cent will be allocated to the low-emissions and energy efficiency.
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3.1.5 MALAYSIAN ELECTRICITY SUPPLY INDUSTRIES TRUST ACCOUNT (MESITA)
Key Design and Operation Features

MESITA was formed under Section 9 (3) of the Financial Procedure Act 1957, via a trust deed. It was
officially launched in July 1997. The contributors to the fund are the power generating companiesi.e.
TNB Generation Sdn. Bhd. and Independent Power Producers (IPPs) in Peninsular Malaysia
comprising GentingSanyen Power Sdn. Bhd., Port Dickson Power Bhd. PowertekBhd. Segari
Energy Venture Sdn., and YTL Power Generation Sdn. Bhd. Their contribution is voluntary and they
contribute one percent of their electricity sale (total annual audited turnover) to the Peninsular Grid
or the transmission network.

The Electricity Supply Industries Trust Account Committee manages the trustaccount. The Committee
comprises of representatives from; The Economic Planning Unit, Prime Minister’s Department,
Ministry of Energy Green Technology and Water, Energy Commission, Ministry of Finance, Ministry
of Rural Development, TenagaNasionalBerhad (TNB), and Six electricity generating companies.The
Committee is chaired by the Secretary General, Ministry of Energy Green Technology and Water. A
Technical Committee assists the Electricity Supply Industries Trust Account Committee in evaluating
applications for funding from the trust account. MESITA exclusively targets the Electricity Supply in
various sectors.MESITA is used in supporting Rural Electrification Program, R&D Programs, new
renewable sources of energy projects, human resource development programs for the industry,
energy efficiency projects, and development and promotion of the electricity supply industry.

Learnings for NCEF

e A Technical Committee assists the Electricity Supply Industries Trust Account Committee in
evaluating applications for funding from the trust account.

e The guidelines of MESITA clearly identify the specific projects which can be considered by
MESITA, expected output from project, expected organizational outcome, and expected sectoral
and national impacts of the projects.

¢ Financial contribution and active participation of utilities is an interesting feature of the fund.
3.2 KEY LESSONS FROM REVIEW OF INTERNATIONAL CLEAN ENERGY FUNDS

Key lessons on various aspects of successful international clean energy funds are summarized in the
Figures 3.1 - 3.7.
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Figure 3.1 : Size of Funds and Source of Funding - NCEF vs. International Funds

Figure 3.2 : Objectives of the Funds - NCEF vs. International Funds
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Figure 3.5 : Fund Allocation - NCEF vs. International Funds

Figure 3.6 : Focus Areas for Support - NCEF vs. International Funds

Figure 3.7: Financial Tools - NCEF vs. International Funds
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CHAPTER 4
NCEF: Aligning Activities with the Objectives

Analysis in Chapter 2 brings out that the actual disbursements/approvals so far from NCEF are
aligned more with on-going routine programs/missions of various ministries/departments than
with the stated objectives of the fund. Also, utilisation of funds from NCEF has been slow.

However, this is an expected outcome in the absence of a well thought out framework for allocation
of funds. In this context, the following is proposed.

4.1 NICHE FOR THE FUND AND VALUE ADDITION OF THE FUND NEEDS TO BE SPELT
OUT CLEARLY SO THAT IT IS PROPERLY UNDERSTOOD BY THE STAKEHOLDERS

As stated earlier, the objectives of the Fund as per NCEF guidelines are; “Funding research and
innovative projects in clean energy technologies. Any project/ scheme relating to innovative
methods to adopt to clean energy technology and research and development shall be eligible for
funding under the NCEF”.

It is important to note that the above statements do not distinguish between

a. Encouraging the development of innovative clean energy technologies per se (through R&D in
innovation and demonstration stages)

b. Supporting innovative methods of adopting clean energy technologies (i.e. targeted deployment
and untargeted diffusion)

Hence the fund can support both types of initiatives either sequentially, or choose to support one
or the other. Starting with technology development through application oriented R and D, the fund
can in the medium to long term support activities in the nature of barrier removal and market
penetration for large scale deployment. Or it could support an initiative focussing on R & D come
pilot demonstration with relatively less focus on innovative deployment and market penetration
projects. A number of factors will determine the sequencing and relative weights of these activities.
A further discussion on these is provided later in the chapter.
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NCEF should support both innovation in clean energy technology as well as ways of adoption/
deployment of clean energy technologies that may have been piloted but await innovative
application for supporting market creation and deployment.

The former will refer to technology innovations that may be at the cutting edge of research and need
R & D support from NCEF to ready them to be piloted. The innovative application methods on the
other hand refer to new and creative ways of up scaling existing / piloted technologies and handling
market penetration barriers that increase their adoption and large scale deployment.

It is important to note here that a clean energy fund with mandates as that of NCEF is often designed
to fund options with benefits that accrue over the long term. For, programs such as technology
research, development, and demonstration programs require a longer time frame (5, 10 or more
years) than is typically allowed by other approaches/policies such as renewable portfolio standards
which are generally aimed at jump-starting markets for commercially ready technologies.

With this background, the NCEF may consider the following as its core constituencies:

e Acting as a catalyst to help boost development of a robust clean energy industry

¢ Identifying technology and innovation needs and establishing a development plan for the same.
Within this,a strategy for prioritizing.

¢ Financial and institutional support for accelerating clean energy technologies and innovative
projects.

¢ Identifying skill development needs and developing a skill development plan.
* Knowledge creation and sharing.

e Acting as an anchor for establishing linkages and cooperation with international institutions/
programs in areas of core mandate of NCEF

e Acting as an anchor for synergy between other government efforts in areas of core mandate of
NCEF

And in the larger context

e A dedicated NCEF team with appropriate expertise and accountability will be necessary to
achieve the above.

4.2 ACTING AS A CATALYST TO HELP BOOST DEVELOPMENT OF A ROBUST CLEAN
ENERGY INDUSTRY

4.2.1 IDENTIFYING TECHNOLOGY AND INNOVATION NEEDS AND INSTITUTING A
DEVELOPMENT PLAN FOR SAME

R&D in the energy sector is critical to augment and diversify our energy resources, and to
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promote energy efficiency. R&D requires sustained and continued support over along period of time.
In India R&D has not been allotted the resources that it needs and this is especially true in the case
of Energy related R&D. There is a need to both substantially augment the resources made available
for energy related R&D, and allocate these strategically according to its needs and priorities, specific
circumstances and capacities, and specific framework conditions.

The first critical priority in this context would be a suitable energy technology policy and an
assessment of technology needs. The technology road mapping can add substantial value to
technology policy. Technology road mapping is one of many technology planning tools that countries
undertake when identifying, selecting, and investing in technologies that are needed to meet their
needs. Industry, scientific and technical research institutions, public sector institutions such as DST,
MNRE, Strategic Knowledge Mission, National Innovation Foundation, NGOs, and consumer groups
will be important stakeholders and collaborators in this exercise. This exercise will have to be based
on a dynamic strategic vision which is frequently updated. Next, from the menu of clean technologies
available, India needs to choose those that it can tweak to suit its needs within its constraints.

Having identified the technology needs the next step would be a mapping of various on-going
efforts both intuitional and others. This will help NCEF in determining its role from other existing
programs, thus checking overlaps and maintaining focus of different initiatives/programs thereby
enhancing the overall effectiveness of various initiatives. The gaps so identified will guide the Fund’s
clean energy technology and innovation program. An outline of this process is given in Figure 4.1.

Vision
Led by government, participation by all major stakeholders

Technology assessment/options analysis
Technical personnel and analysts from Govt., industry, utilities,
academia, NGOs

Technology road mapping
Technical personnel and analysts from Govt., industry, utilities,

academia, NGOs
Basic Science Applied Demonstrati Early Commercialis
Academia, Research, -, on, Govt, ‘ deployment, ., ation/end
Govt labs, Govt labs, Industry, Govt/industry |” | use/industry/
industry industry Utilities Jutility utility

Source: Adaptad from Ananth B, Chikkatur Ambuj [L Sagar (2007], Cleansr Power in Indie: Tewards a Clean-CoakTechnolozy
Repddmap Discussion Poger 2007-06, Kennady School of Governmant, Harvard Universily Carrbridgs, W& 02138, V5A

Figure 4.1 : Identifying Technology Needs

In India, progress in clean energy sectors, in terms of availability of credible resource assessment
data; stages of technology development; enabling fiscal and regulatory policies; and end user
awareness and acceptability has been at different levels. Owing to this the following assume
importance in designing a clean energy technology and innovation program:
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¢ There is a lot of scope in existing technology, be it efficiency improvement or cost reductions. A
balance will need to be found between promoting further innovation in existing technologies,
and next generation R&D.

e There is room for debate on how NCEF should strike a balance between supporting old model
of R&D and innovation models based on trial and error methods which have more scope for
involving grass root ideas and young researchers.

Specific energy subsectors and prioritizing

In this context, an important question is that within the domain of research and innovation in clean
energy technologies, and harnessing renewable energy- what guiding principles should be used in
identifying the specific energy sub-sectors and a priority list within that? We suggest the following
framework:

e inclusive development and energy security to all;

¢ meeting the commercial energy needs of the un-served population and in providing community
based local solutions;

e research and development of key sectors and technologies;

¢ building a robust clean energy industry that becomes an important driver of economic strength.

With the broad vision of IEP and other considerations as above, the coverage of NCEF thus, could
span the spectrum of both supply side and demand side issues. Of critical importance is research
and analysis for the energy policy to outline technology road maps. The NCEF should encourage
and fund such studies in a number of institutions on long-term basis; and should also commission
studies to independent experts and consultants. A number of academic institutions should be
developed as centres of excellence in energy research. Besides, co-ordinated research in all stages of
innovation chain should be supported.

In this context, an ‘energy policy, technology and innovation forum’ may be set up which can serve
as a platform for recognizing and rewarding innovation, and sharing knowledge and best practices.
The bigger ambition would be that the important results/best practices feed into political process
and international discussions.

In what follows, an attempt is made to identify potential areas in identified energy sub-sectors for
support/intervention by NCEF.

Coal

Energy demand growth in the next 20 years is projected to be staggering. The Central Electricity
Authority (CEA) has estimated that meeting our electricity demand by 2017 will require total
installed capacity of 280 GW of which at 80 GW of new capacity is expected to be based on coal3.

13Coal demand for power sector is projected to increase from 308 Mt in FY 2007 to 750 Mt in FY 2017 registering a
CAGR 0f 9.3% for the period.
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Given the massive predicted growth rates for coal, it is necessary to focus on ways of providing
coal based energy (power, light, heat, mobility) with a reduced level of resource, environmental
pollution, and climate impact.

The coal cess is not a carbon tax, and it does not establish a price of carbon. It is a cess on coal
producers and importers and thus has implications for price of coal based energy. It may do little to
encourage clean coal technologies, processes, and methods in the entire supply chain unless some
of the revenues are directed towards encouraging these activities.

There have been some efforts in this direction'* yet there exists considerable scope of enhancing the
resource conservation and minimizing environmental impact around the coal value chain.

Opportunities for NCEF in coal sector

¢ R&D in coal mining is minimal. Development and adaptation of technologies for mining low
ash coal and efficient coal handling is required. Also, In-pit crushing and conveying technology
using mobile/ semi-mobile crushers can form an alternative to diesel fuelled dumper transport
where large volumes of coal and overburden need to be handled. This system has significant
environmental benefits in terms of reducing air borne dust and carbon emissions. Coal bed
methane and underground coal gasification are other areas which would need support with
technology adaptation.

¢ Innovative ideas on general Environment Management around the coal mines, coal washeries,
rail sidings and other coal utilizing plants. Especially those ideas that provide synergy to the on-
going initiatives of Environmental Management Programs and CSR programs including those on
ash management.

e Coal beneficiation reduces the ash content in the coal and improves its thermal efficiency and
reduces operation and transport costs of power plants and other users. A study by Chelliah et
al (2007) recommended the “levy of an eco-cess differentiated on the quality of coal to provide
suitable incentives for coal beneficiation. It also suggested that the cess should be supplemented
with reforms in the power sector. Revenues generated from cess may be used to set up a clean
coal fund which could be utilized for setting up infrastructure for coal washing, selective mining
and related research and development”. National policies should evolve to enhance support for
coal washeries. Innovative ideas of improving efficiencies in coal washing including integration
of fine coal circuits in washeries.Research and development of technologies that use less water
for coal washing, and for efficient utilisation of washery rejects for energy generation such as
fluidized bed technology (FBC). For example, a low water utilizing washing technology could be
the Dry Beneficiation system using Radiometric Techniques or Dry Beneficiation of coal by All-
air Jig or Variable Wave Jig Technology which can be applied in the existing arrangements with
small modifications.

1*For promotion of clean coal technologies action has been initiated with the creation of Indo-US Working Group
and Asia Pacific Partnership. Twelfth Plan has specified targets. Under a GEF, UNDP and MoEF funded project a CBM
recovery and commercial utilisation project was approved with the objective of harnessing methane to minimize
safety risks, mitigate environmental impact, and to utilize potential energy source.
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¢ The adoption and success of supercritical technology will depend largely on the coal quality and
its assured supply. The experience in manufacturing, supply, and operations of high-pressure
and high-temperature main plant equipment is limited in the country. The longer-term impact
of higher-pressure and temperate profiles on the boiler and related components’ life is not yet
known and closer collaboration between technology suppliers and generators will be important
initially.
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Figure 4.2 : Prioritization Options for Cleaner Coal Technologies
Renewable energy

Renewable energy in Indian context can support and serve a number of developmental objectives.
For example, renewable energy has the potential to provide a buffer against the energy security
concerns of our country; it offers a hedge against fossil fuel price hikes and volatility; and off-grid
renewable energy can meet demand in un-served remote rural areaswhile addressing India’s
poverty eradication and job creation goals.

Market assessments indicate that India could eventually be the largest renewable market in the
world given the abundance of renewable energy resources's. At the sectoral level, small hydropower
(SHP), and wind energy are relatively mature with significant local capacity; although there are
opportunities in manufacture of products, equipment, demonstration of technology, and project
development in these sectors. Contribution of Waste-to-energy and solar energy is very small, while
electricity generation from solar thermal, geothermal, andocean power is non-existent. Geothermal
and tidal energy sectors offer good scope R&D. This is an indicator of the opportunity that is available
in harnessing the full potential of these sectors.

Renewable energy technology deployment when based on proper resource assessment has the
potential to provide energy security and economic development in urban, rural and select industrial
set-ups. In the rural set-ups the example of such projects could be innovative ideas that integrate

15CleanEnergy: An Exporters’ Guide to India, US Department of Commerce, and International Trade Administration,
2008.
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renewable energy within larger supply-chains within rural economies including those based on
agriculture, forestry, traditional manufacturing and green tourism.

Expanding the installed capacity of wind, solar and biomass technologies is crucial. The scale at
which renewables could be deployed relies to a great extent on their commercial competitiveness,
which in turn depends heavily on the success of technology development anddiffusion. An attempt
is made to identify opportunities for NCEF in identified renewable energy sub-sectors as follows:

Solar energy

The solar resource in India is distributed evenly over a larger geographical area, therefore it can
present for a greater opportunity for reaching out to un-served areas; especially those where
conventional modes of energy systems face a constraint either due to remoteness of location or any
other factors.

Government of India has launched several initiatives including flagship project on deployment of
solar technologies with ambitious installed capacity targets. The project encourages deployment of
solar photovoltaic technologies and solar thermal technologies for grid-connected, off-grid, heating,
drying and cooling applications.

The cost of solar power is still high in absolute terms compared to other conventional sources of
power such as coal. The need is for the conducive conditions that drive down the costs towards grid
parity. This can be made possible through a process of rapid scale-up of capacity and technological
innovations. While considerable evidence exists to show that costs have come down in past three
years, and that solar will achieve grid parity by 2017-18 and coal parity by 2025, however this
recognition is based on the assumption that cost trajectory will depend upon the scale of global
deployment and technology development and transfer.

India’s target of 20 GW of installed solar capacity by 2022 is highly ambitious. Success in meeting this
target will require international collaboration in technology development, support for development
ofalocal manufacturing base and innovative financial mechanisms to enhance its commercialisation.
In spite of some progress, solar energy sector is faced with a number of barriers in the supply chain
including the sustainable delivery models.

Barriers

¢ Solar technologies are at a nascent stage in India and there are considerable risks in execution of
projects.

e Crystalline cells and modules are comparatively easier to execute and less risky as manufacturers
generally guarantee the products for 20+ years. However, newer technologies like thin film and
concentrated PV, though have lower up-front costs, are unproven and therefore considered more
risky.

e The returns of a solar project are highly sensitive to radiation levels. High quality solar radiation
is a pre-requisite for proper market assessment and project development. Hence, solar radiation
assessment is a very important activity and typically requires several months for ground
measurement of solar radiations. Any error in solar resource estimation adds an uncertainty to
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expected future returns. As of now, on ground solar radiation data is sketchy and the simulation
models are at preliminary stage.

e Evacuation of the electricity generated from large scale power plants located in isolated areas
is a potential challenge. It may require development of new transmission lines which are often
controversial, both because of their expense and the potential of damage to property and
environment.

Opportunities for NCEF in Solar energy

¢ Technology refinements in decentralized solar energy systems: These include solar water
heating systems, home lighting systems which include solar lanterns, solar cooking systems,
solar pumps and small power generating systems.

¢ In the PV sector, there is demand for thin-film solar cell technology, technology for megawatt-
scale power generation, and improvements in crystalline silicon solar cell/module technology.
Building integration for PV and solar thermal systems is also an area of opportunity.

» Demonstration projects for new technology.

e Support for R & D for development in various solar concentrating systems for heating/cooling
applications. It is reported that knowledge base exists in engineering colleges and research
institutes for carrying forward innovation in this area. For instance, an engineering student
is reported to have developed a technology for reducing the cost of solar thermal heating by
designing an indigenous low cost solar reflector®.

¢ To collaborate with MNRE and other institutions for technology development and adaptation,
manpower development, innovative product delivery and service models, and covering
performance uncertainties and risks of new technologies.
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Figure 4.3 : Prioritization Options for Solar Energy Technologies

16 Financial Express (Feb 17, 2013), ‘Pune’s Solar Warriors’ available at http://www.financialexpress.com/news/
pune-s-solar-warriors/1075318/2 last accessed February 25, 2013.
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Wind energy

As of March 2012, renewable energy accounted for 12.2 per cent of total installed capacity, up from
2 per cent in 1995. Wind power accounts for about 70 per cent of this installed capacity. By the
end of November 2012, wind power installation in India had reached 18.3GW?"". The total capacity
potential is estimated to be 49130 MW.

India’s robust domestic market has transformed the Indian wind industry into a significant
global player. The success on the Indian wind market can be attributed to the quality of the wind
resource and to domestic tax incentives, and to a lesser extent revenue from the Clean Development
Mechanism.

Upcoming technological developments include wind forecasting to enable integrated grid
management and more efficient generation. The MNRE and CERC recently commissioned PGCIL
to study and identify transmission infrastructure for renewable energy capacity addition during
the 12th plan period. After the extensive consultation with stakeholders including the state nodal
agencies, the final report called ‘Green Energy Corridors’ was released in September 2012. It
discusses issues of intra and inter-state transmission system strengthening and augmentation,
establishment of a Renewable EnergyManagement Centre, improved forecasting to address
variability aspects as well as grid integration issue of large scale renewable energy generation.
An investment of approximately INR 42,257 crores is being planned for the development of this
corridor by 2017. Out of this amount, approximately INR 20,466 crores is likely to be invested in
strengthening the inter-state transmission system. This initiative if implemented successfully could
be a major driver for the developmentof renewable energy sector in India.

There is also arising interest in offshore wind developments in India, although there has not yet been
any significant progress. The trend of recent installations is moving towards better aerodynamic
design; use of lighter and larger blades; higher towers; gear and gearless machines; and, variable
speed operation including using advanced power electronics. The machines with permanent magnet
generators which are suitable for moderate wind regime are also being installed in the country.

Barriers

e Efficiency Issues: Wind energy forms about 10 per cent of the total installed capacity of the
country but contributes less than 3 per cent to the country’s power generation. Indian wind
farms operate at 15 per cent of its total capacity.

¢ Environmental Issues: Concentration of wind turbines in an area increases the average
temperatures.

e Transmission Constraints: The transmission network building measures by the wind energy
rich states remain extremely crucial for the sustained development of the sector. Creating power
evacuation infrastructure for renewable is challenging due to:

m Remote location of renewable energy potential.

”MNRE (2012) available at http://www.mnre.gov.in/mission-and-vision-2/achievements/last accessed on January
7,2013.
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B Intermittency of renewable energy (e.g. fluctuating supply from renewable energy sources
creates a complexity in the Grid). One option is pooling of geographically disperse intermittent
sources so that average power at pooling station does not have more fluctuation.

m High costs of Transmission Infrastructure.
Opportunities for NCEF in Wind energy

¢ Introducing innovative channels of deployment (large/small scale) that result in economies of
scale, and hence reduced project costs (for example deployment of small scale wind farms that
can be integrated with solar and biomass using micro-grid).

¢ Innovative deployment strategy that complements the outreach of clean wind energy to local
and rural farmers thereby improving their economic well-being through ways such as adding
more value to the human labor and farm produce thereby stabilizing the income generation of
such populace.

¢ Research and development on cost reduction of components used in wind energy technology. A
possible approach could be incubating technologies that have high future potential with active
participation of national institutions.

¢ Integrating different renewable sources like solar and wind, which produce peak energy during
different times of the day. This will reduce supply fluctuation and lead to better utilisation of
transmission system

¢ Judicious planning of transmission system. Creating pooling substation for cluster of RE
generators and connecting them with receiving station at appropriate voltage will lead to optimal
utilisation of transmission system.

e There is also a need for proven high capacity wind turbines, generally greater than 1-2 MW. In
addition, there is a need for turbines to adapt to low-wind regimes; and improved design for
rotor blades, gear boxes, and control systems.
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Figure 4.4 : Prioritization Options for Wind Energy Technologies
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Biomass energy

Biomass energy is the utilisation of organic matter and can be used for various applications. It can
serve as reliable alternative to diesel. India’s non-commercial energy(fuel-wood, dung and crop
residues) sector is large. As a consequence, emissions of “black carbon”® have been identified as
significant regional drivers of global warming and cause of serious safety and health problems,
including respiratory illness from indoor air pollution; besides it impacts women and children
disproportionately.

MNRE has taken the initiative to provide 1 lakh family size biogas plants annually. It has launched
National Biomass Cook-Stove Initiative to address the issue of inefficiency in biomass combustion
including a research program to identify the right stoves, and a pilot project to test the efficiency and
market ability of improved community cooking stoves.

Barriers

¢ One of the most critical bottlenecks for biomass based plants (based on any technology) is the
supply chain bottleneck that could result in non-availability of feedstock. A related problem is
price volatility.

e Lack of technical capacity.

e Lack of reliable resource assessment.

e Lack of knowledge about viable and sustainable production and delivery models.
Opportunities for NCEF in Biomass based energy

e Strengthening the activities of MNRE. Biomass based projects are sensitive to local factors;
therefore, multidisciplinary research is needed to design and develop efficient and sustainable
projects. There is huge gap in this area.

» Improvement in gasification of various sizes of engines, boiler technology for various feed-stocks
in the process.

e Innovative business models for repair and service.

18Black carbon (sometimes referred to as “soot”) is small particles produced by the incomplete combustion of fossil
fuels, bio-fuels and biomass. Evidence has emerged in recent years that black carbon from fossil fuels and biomass is
second only to carbon dioxide in contributing to climate forcing, and its effects on sensitive areas such as glaciers is
even more pronounced. Black carbon resides in the atmosphere for only 1-2 weeks, whereas carbon dioxide remains
for hundreds of years. Consequently, major reductions in black carbon emissions can have immediate climate
benefits, both regionally and globally. Although black carbon plays a major role in driving regional warming, it is not
a “greenhouse gas” and is not covered by the UNFCCC and Kyoto Protoco