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Abstract

Policy instruments are used to support the introduction and diffusion of renewable energy
technologies as the cost of renewable energy is generally higher than fossil-based energy. The
commonly used policy instruments for supporting renewable electricity are quota-based
system and the price based feed-in system. While quota based systems specify minimum
targets for renewable electricity procurement by electricity suppliers, price based systems
provide fixed selling price for the entire renewable electricity generation over a long time
frame.

This research attempts to study the influence of policy instruments on the renewable sector in
Maharashtra, an Indian state. In Maharashtra, “Renewable Purchase Obligation” (RPO), a
policy instrument similar to feed-in system was operational for two years, from 2004 to 2006.
Thereafter, RPO was replaced by a new instrument called “Renewable Purchase Specification”
(RPS) in year 2006, which was similar to quota based system.

The renewable sector experienced two different development patterns during the regime of
the two policy instruments. While capacity growth rate increased rapidly under RPO regime,
the same declined sharply under RPS regime. This study looks into the various issues that
influenced the developments in renewable sector during the regime of these policy
instruments.

The results of the study show that the provision of penalty under the RPS for non-
achievement of targets was one of the most significant issues that affected the renewable
sector. While the purpose of penalty was to support renewable growth by ensuring compliance
among the electricity consumers for meeting targets, it instead created barriers to capacity
growth. As the supply of renewable electricity was much lower than what was required to
meet the targets specified under RPS, the price of renewable electricity registered a sharp
increase and the market started favoring the generators. The substantial gap between demand
and supply of renewable electricity indicates that the market was not mature enough to
support competition based RPS system. Based on the findings, it is felt that price based system
would be better than quota based system in such markets which are yet to mature.

Key words: renewable policy, renewable electricity, feed-in, quota based
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Executive Summary

The energy sector has been recognized as one of the key contributors to the process of environmental
degradation. While a large part of electricity generation comes from fossil fuel based power stations,
the associated green house gas emissions make the sector significant from environment point of view.
The environmental issues of this sector are even more prominent in developing countries, which
primarily rely on fossil based power generation for meeting their growing energy needs. India, one of
the rapidly growing economies, has almost 70% of its generation capacity based on fossil fuels. It is
against this background that promotion of renewable electricity has risen in importance.

Various types of policy instruments have been used to promote renewable electricity across the world,
with the most popular ones being quota based instruments and price based instruments. While the
relative merits and demerits of both the instruments have been at the centre of discussion, it is felt that
proper design and time of introduction of these instruments, with respect to the maturity of electricity
market, has got a significant influence on the growth of renewable electricity sector.

This research attempts to analyze the experience of an Indian state, Maharashtra, with regard to the
influence of policy instrument on the development of renewable sector. As part of the research, the
influence of policy instrument on growth of renewable sector has been analyzed and significant issues
that influence the development of renewable sector have been identified.

In India, the Central Government introduced special provisions for promotion of renewable electricity
in the Electricity Act 2003 (EA 2003), wherein the states were supposed to formulate their own policy
instruments and set up minimum targets for purchase of renewable electricity by the electricity
distribution companies or licensees.

Policy instruments introduced in Maharashtra

Maharashtra Electricity Regulatory Commission (MERC) introduced “Renewable Purchase Obligation”
(RPO) in year 2004, to address the immediate requirement of allocating responsibility among
distribution licensees! for purchase of renewable electricity, before preparing a long-term policy
instrument as per the requirement of EA 2003. Under RPO, fixed tariff was to be offered to renewable
generators, and the entire renewable generation was to be purchased by distribution licensees. The
financial burden of renewable electricity was to be shared by all distribution licensees. The basic
features of RPO resembled price based “feed-in” policy used to promote renewable electricity.

In 2006, a long-term policy instrument called “Renewable Purchase Specification” (RPS) was
introduced by replacing the RPO. Under RPS, targets were earmarked for distribution licensees
regarding procurement of renewable electricity through competitive bidding. Thus, the basic features of
RPS resembled the “quota based” policy used for promotion of renewable electricity.

Growth pattern observed in renewable electricity sector of Maharashtra

The growth in renewable sector has shown distinctly different patterns during the regimes of the two
policy instruments, i.e., RPO and RPS. As the renewable electricity sector is largely dominated by wind
power, the performance of the entire sector is reflected through the performance of wind power sector.
While the capacity growth in wind sector rapidly increased under the RPO regime, the same declined
sharply under the RPS regime.

! Distribution companies are referred to as Distribution licensees or licensees

il
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Significant issues that influenced renewable development during RPO and RPS regime

Under RPO regime, the capacity addition rate increased rapidly in wind power sector. This may be
attributed to the assurance provided to wind power generators about the sale of their entire generation
at fixed price, which provided them higher degree of certainty about their earnings and resulted in
higher capacity growth rates. The distribution licensees were given the mandate to buy the entire
renewable generation from the generators in their respective areas at fixed price.

Under RPS regime, the capacity growth rate suffered due to several issues. Only one out of the four
distribution licensees in the state, is expected to meet the target in year 2007-08. TPC2, the only
distribution licensee which has got adequate renewable generation capacity within itself, is expected to
meet the targets. Other distribution licensees who rely on independent renewable generators for
meeting their renewable targets, are not likely to meet their respective targets in 2007-2008.

Analysis of the developments in Maharashtra during the two regimes revealed that the major issues that
influenced the development of renewable sector, are mainly organizational, regulatory and market
related in nature.

Among the regulatory issues, provision of penalty in RPS has constrained the growth of renewable
sector in a significant way. The study reveals that the penalty applicable on distribution licensees in case
of failure to meet renewable targets, has been largely responsible for increase in land acquisition
problems. The renewable developers are not able to afford buying land for the new projects, because
the private land owners have increased the price to a level which seriously affects the financial viability
of new projects. The increase in land price is driven by the presumption that distribution licensees
would buy renewable power at any price in order to meet their targets and avoid penalty. This would
make renewable electricity generation a highly profitable business, which in turn, would encourage the
renewable developers to pay any price for purchasing land to set up new projects. This presumption
among private landowners encouraged them to demand exorbitant price for their land.

The slow down in capacity growth due to land related issues, coupled with the high demand for
renewable electricity from distribution licensees to meet renewable targets, has provided the existing
renewable generators with the opportunity to sell their generation at substantially higher prices under
RPS regime as compared to RPO regime. As the price of renewable electricity is passed on to
consumers, they are burdened to a larger extent under RPS regime than under RPO.

Further, the existing generators are enjoying higher selling price whereas the new generators are finding
it difficult to set up projects. Therefore, members within the same stakeholder group are affected
differently under RPS regime.

The consumers of the state are facing severe power shortage in light of the rapidly rising electricity
demand. Consumers, in almost the entire state are subjected to load shedding, wherein they have to
spend few hours almost on a daily basis without any power supply. The potential of renewable sector
in addressing the problem is constrained by the slowdown in capacity growth under RPS regime.

As all independent renewable generators lie in the geographical area of MSEDCL, they are dependent
on MSEDCL for grid connectivity and metering services. In order to ensure reliability of these services,
the generators prefer to sell their power to MSEDCL instead of other distribution licensees. In the
recent years, renewable power has become economically more attractive than conventional® power
imported from other states at higher prices to meet peak power requirement. Due to this economic
reason, MSEDCL purchased almost the entire renewable generation by leveraging its geographical

2TPC stands for Tata Power Company Ltd.

3 Conventional power mainly comptises power from non-renewable sources
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advantage of covering all renewable generators. This hardly left any scope for other distribution
licensees to buy renewable power from the market in order to meet their targets.

Additionally, organizational issues like performance of MEDA in implementing policy instruments has
influenced the renewable sector in a significant way. Need for capacity building in MEDA is keenly felt
to improve the functioning of the policy instruments, with regard to coordination and monitoring.

In view of the experience of renewable sector, it is felt that the RPS regime has not been able to
promote growth in an effective way. In case of Maharashtra, the market demand for renewable
electricity, induced by the penalty provision, was much higher than the supply. The fulfilment of such
demand required rapid growth in renewable generation capacity, which was constrained by quite a few
barriers. The most significant barrier relates to land acquisition issues, like increase in land prices,
which has affected the capacity addition plans of new renewable generators as well as distribution
licensees in the state. Moreover, as all renewable generators are located in the area of MSEDCL, the
entire generation is purchased by MSEDCL, leaving hardly anything for other distribution licensees to
buy for meeting their targets. Some renewable generators are ready to sell their generation to other
distribution licensees, like REL and BEST, but at a price which is much higher than the price they
would get from MSEDCL. Further, the distribution licensees are not allowed to import renewable
power from other states to meet their targets. In all, the quota based RPS system has not provided
alternative and flexible options to meet the targets in a cost effective way.

Way forward

Given the power shortage scenario in the market, it is felt that the RPS should be replaced by a price
based feed-in system, similar to RPO. Such a system would help in restricting the escalation in price of
renewable electricity thereby lessening the financial burden on consumers. Additionally, as the RPO
doesn’t have the provision of target and penalty, the problems associated with these provisions, like,
land acquisition, may reduce after RPS is replaced by RPO. Overall, it is expected that RPO would help
in accelerating renewable capacity growth rate and lessen the financial burden on consumers.
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1 Introduction

1.1 Background

International energy scenario

Energy has held the central stage for social and economic development. Whether it is for
industrial development or growth in any sector of economy, energy issues invariably occupy a
place of prominence. As 2 billion people around the world still use traditional fuels for
cooking and an almost similar number lack supply of electricity, the role of energy as a catalyst
for development has become even more significant (Johansson and Goldemberg 2002;UNDP
2004).

While developed countries mainly drove the growth in energy demand in the past, the
developing countries are likely to drive this demand in the future. The global electricity
generation is projected to increase at an annual rate of 2.4% between the years 2004 and 2030,
and will reach 30.36 trillion Kwh in year 2030 (EIA 2007). While this increase in demand for
electricity is understandable, driven by rapid economic growth particularly witnessed in
developing countries, what causes concern is the environmental burden of the way this
demand is met (Khanna and Zilberman 1999; Kroeze et al. 2004 and IEA 2007). As fossil fuel
continues to be main source for generating electricity at global level, associated carbon
emissions from combustion processes continue to pose serious challenge to the health of
environment.

In light of the above, relevance of renewable electricity generation is felt more closely than
ever before. The United Nations conference on Human settlements HABITAT II stresses on
the need to develop renewable technologies and emphasizes its role in achieving the goals of
sustainable development (Reddy et al. 1997). It is therefore imperative to create enabling
mechanisms in order to support renewable based projects, particularly in developing countries,
which are registering rapid growth in their energy consumption.

Indian Energy scenario

India, a developing country has been witnessing steep economic growth in the recent years.
While the GDP is growing at a rate of around 8% per annum, it is putting a huge pressure on
the power sector of the country (Varun and Singal 2007). On one hand, the power sector is
obliged to meet the spiraling demand owing to rising economic activities, on the other hand, it
has to meet the commitment of extending power supply to all unelectrified households in the
coming years. Almost 56% of rural households and 44% of non-rural households in India
don’t have access to electricity (Reineberg 2006). The National Electricity Policy aims to
provide reliable and quality power to all households at an affordable price by the year 2012
(MOP 2005). This is particularly important for narrowing social gaps and improving the
standard of living (Audinet 2002). The annual per capita consumption of electricity in India is
553 Kwh, which is about half of the corresponding Chinese consumption and about twenty
five times lower than that of US. Almost 600 million citizens of India don’t have access to
electricity (PC 2006). Hence, accessibility to energy and energy services has been made a key
element of the national development policy (MOEF 2007).

The gap between demand and supply in the power sector has been increasing due to
inadequate pace of capacity addition as compared to growth in demand (IPIDC 2004). During
the year 2006-07, the overall generation in the country was 662429 MU, which was 7.3%
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higher than the previous year. In spite of this growth, the shortfall in energy was around 9.6%.
Similarly, the peak demand met was 86818 MW, with a shortfall of 13.8% during 2006-
07(CEA 2007). The following figure shows the trend of demand supply gap in the last couple
of years (Sharma 20006).
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Figure 1-1 Trend of demand supply gap in Indian electricity sector
(Source: Sharma 2006)

While the power sector is struggling to keep pace with the demand, most of the capacity
addition is observed in fossil based generation. The Integrated Energy Policy of India predicts
coal to remain the mainstay of electricity sector at least until 2031-32 (PC 2006). As almost
70% of the generating capacity is based on fossil fuels, the generation sector is exerting
enormous pressure on the environment. While it is essential to meet the growing energy needs
of the economy, it is also essential to minimize the causes of climate change for promoting
sustainable development (Asif and Muneer 2007). In light of the above, the role of renewable
electricity in energy planning has risen in importance, not only for bridging the demand supply
gap, but also for ensuring better environmental performance. Usage of renewable energy
technologies can help in reducing sulfur control cost by at least two-thirds in India, and
thereby contribute to the cause of environmental air quality (Boudri et al. 2002).

Renewable energy policy

As the cost of renewable electricity* (RE) is generally higher than electricity from fossil based
sources, RE requires additional supporting policies till it becomes commercially competitive
against conventionals electricity (IPCC 2007). Internationally, different types of policy
instruments have been implemented for promotion of Renewable electricity technologies.

The usual approach followed across the globe is to create a market for renewable generation,
by introduction of appropriate policy instruments (LIPP 2007). For instance, the EU directive
on “Promotion of electricity produced from renewable energy sources in internal electricity
market” introduced in 2001 (2001/77/EC), requires the member states to progressively
increase the contribution of renewable sources in their electricity generation (EC 2001).
Different types of renewable policy instruments have been implemented across the world,
based on different systems like, price, quota, tax and tender (Munoz et al. 2007). Presently,
around 60 countries in the world have implemented renewable instruments, including 23
countries from the developing world (REN21 2007). These policy instruments have shown

4 Renewable electricity is referred to as RE

5> Conventional power refers to electricity generated from non-renewable technologies
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marked degree of difference in their influence on renewable sector in terms of growth of
renewable capacity as well as cost of renewable generation.

1.2 Problem statement in Indian Context

India comprises of 28 states with most of them following the path of rapid economic
development. Given the condition of Indian power sector as discussed in section 1.1,
renewable power is being increasingly seen as an option to address the issues related to
demand supply gap and associated environmental concerns (Garg and Adhikari 1998; Bakshi
1997; Gupta 1999). The Central Government, through the Electricity Act enacted in 2003 (EA
2003), set guidelines for the states to formulate and implement renewable energy policy
instruments, to increase the penetration of renewable electricity in power sector (Chaurey et al.
2004). Accordingly, some states formulated policy instruments which differed not only in their
structure and operational framework, but also in terms of their contribution to the growth of
renewable electricity sector (WISE, 2008 March.PC).

Mabharashtra, an Indian state, introduced a policy instrument called RPO¢ in 2004 and then
replaced it with another instrument called RPS7 in 2006, in accordance with the EA 2003.
While renewable growth rate increased rapidly during RPO regime, it declined sharply during
RPS regime. In view of the contrast in renewable growth observed during the regime of the
two instruments, need is felt to analyse the experience of renewable sector under the regime of
these instruments, in order to improve the future performance of the sector.

1.3 Objective and Research Question

The objective of the thesis is to develop an understanding of the various issues that influenced
the performance of renewable electricity sector in Maharashtra, under the influence of the two
renewable policy instruments and explore ideas for improving the performance in future. As
the current policy instrument, i.e, RPS, will be reviewed in the year 2010 (MERC 2006a), the
outcome of this research could provide useful inputs to the review process. Moreover, many
Indian states are in the process of implementing renewable policy instruments, and their
power sector situation is similar to that of Maharashtra. Hence, the finding of this research is
expected to serve as a general reference for other states. Towards achieving the above-
mentioned objective, this study intends to focus on the following research questions.

e What are the significant issues influencing the development of renewable electricity
sector, under the regime of renewable policy instruments in Maharashtra?

e What has been the influence of renewable policy instruments on key stakeholders, viz.,
distribution licensees®, consumers and renewable generators, in Maharashtra?

e What type of intervention is needed with regard to renewable policy instruments, in

order to improve the performance of renewable electricity sector in Maharashtra?

6 RPO stands for “Renewable Purchase Obligation”
7 RPS stands for “Renewable Purchase Specification”

8 Electricity distribution companies/utilities are referred to as Distribution licensees or licensees.
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1.4 Scope of thesis

As the objective of the thesis is to mainly focus on the performance of renewable policy
instruments, the scope is limited to only such technologies, which are covered under the policy
instruments in Maharashtra, India. Accordingly, only grid connected renewable electricity
projects are considered for the study excluding the stand-alone ones as they do not supply
electricity to the grid. Though renewable projects generating only heat are not considered in
the study, cogeneration projects generating combined heat and power have been included in
the scope of study as they are covered under the renewable policy instruments.

Further, this research analyses the developments in renewable sector during the regime of two
policy instruments, namely, Renewable purchase obligation (RPO) and Renewable purchase
specification (RPS). The first policy instrument, i.e., RPO was introduced in year 2004, which
was replaced by the RPS, in the year 2006 (MERC 2004a ; MERC 2006a). Therefore, the
period from year 2004 to 2008 has been considered for analysis. The research also looks into
the experience of renewable sectors in UK and Germany under the influence of Renewable
Obligation (RO) and Feed-in tariff (FIT) system respectively. These renewable policy
instruments are studied to develop a deeper understanding of the underlying concepts before
proceeding with the case of Maharashtra. Some of the learnings from UK and Germany are
considered while developing recommendations for the case of Maharashtra.

1.5 Methodology

The research has been developed as a study of the influence of policy instruments on the
performance of renewable electricity sector in Maharashtra, an Indian state. The research is
divided into the following tasks and subtasks.

Task 1: Review of prominent renewable policy instruments aimed at promoting

renewable electricity

Subtask 1.1: Literature Review of international renewable policy instruments and factors influencing their

performance.

Methodology: This part of research involves study of the design features and operational
experience of two prominent policy instruments, namely feed-in (price based) systems and
quota-based systems. The purpose of this sub-task is to develop an understanding of the
theoretical frameworks and operational issues of these policy instruments and study their
impact on the growth of renewable electricity in the respective regions. In order to study the
instruments in operational context, the “Renewable Obligation” of UK and “Feed-in tariff” of
Germany have been studied, which serve as examples for quota based and price based
instruments respectively. As these instruments in UK and Germany have already gathered
considerable experience, they have been selected for study to get a good insight into the
associated issues and concerns.

The task is carried out by extensive literature survey of official documents, peer reviewed
articles, databases and discussion papers published by the DTI, DEFRA and OFGEM (UK),
BMU (Germany), European Union (Directives, consultation papers), IPCC, IEA and UNEP.

Subtask 1.2: Literature Review of Renewable sector development in India.
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Methodology: This part of research involves studying the development of policy support to
renewable sector in India and analyzing the underlying concepts. This part of research looks
into the provisions available in the national policies, like the “Electricity Act 20037, “National
Electricity policy” and “National Tariff Policy”, for promotion of renewable sector at national
level. The idea is to develop an understanding of regulatory and policy support extended to
renewable sector at national level, within the context of electricity sector restructuring.

This subtask is carried out through survey of policy documents of Ministries of Power (MOP),
Ministry of Non Conventional Energy Sources (MNES), Indian Renewable Energy
Development Agency (IREDA), Central Electricity Authority (CEA), Maharashtra Electricity
Regulatory Commission (MERC) and Maharashtra Energy Development Agency (MEDA).

Subtask 1.3: Study of electricity scenario in Mabarashtra

Methodology: In this subtask, the general electricity scenario of Maharashtra is studied,
covering issues like, demand-supply gap and capacity addition in the power sector. Thereafter,
the status of renewable electricity scenario in Maharashtra is reviewed to get an idea about the
progress made in different renewable sources.

This subtask is carried out through survey of documents of Ministries of Power (MOP),
IREDA, Central FElectricity Authority (CEA), Economic survey of India, Planning
commission of India, Maharashtra Electricity Regulatory Commission (MERC) and
Mabharashtra Energy Development Agency (MEDA).

Additionally, primary data is collected through interviews with officials of MEDA, NPC and
WISE.

Subtask 1.4 : Study of renewable policy instruments in Mabarashtra

Methodology:This sub-task focuses on the structural and operational framework of
renewable policy instruments introduced in Maharashtra, which are framed in line with the
requirements of renewable policies at national level. The Renewable Purchase obligation
(RPO) and Renewable Purchase Specification (RPS) are the policy instruments introduced in
Maharashtra since the year 2004. The tariff policies, which were operational before the
introduction of renewable policy instruments in Maharashtra, are also briefly reviewed, to
understand their relationship with the policy instruments. Additionally, the main stakeholders
within the context of renewable policy instruments are identified and their inter-relationships
are studied, so as to develop an understanding of the role of these stakeholders in the
development of renewable sector.

This subtask is carried out through survey of publications and documents of Central
Electricity Authority (CEA), IREDA, Economic survey of India, Planning commission,
Mabharashtra Electricity Regulatory Commission (MERC), Maharashtra Energy Development
Agency (MEDA), PRAYAS , TERI, GEF and World Bank. Additionally, primary data is
collected through interviews with officials of MEDA, TERI, NPC and WISE.

Task 2: Analysis of developments in renewable electricity sector of Maharashtra

Subtask 2.1: Overview of renewable development in Maharashtra under the influence of renewable policy

mnstruments
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Methodology: In this subtask, the overall growth in renewable sector as well as growth in
prominent sectors like wind is studied under the regime of the two policy instruments, viz.,
RPO and RPS. Further, the power purchase mechanism adopted by distribution licensees is
studied, in order to understand the implications of this mechanism on the cost-
competitiveness of renewable electricity.

As the performance of the renewable sector with regard to growth of renewable generation is
largely reflected in the performance of distribution licensees, hence, the achievement of
renewable targets by distribution licensees under the regime of the two policy instruments is
studied in this subtask.

This subtask is carried out through primary data collection and interviews with officials of
MEDA, ABPS, and main distribution licensees, including MSEDCL, TPC, REL and BEST.
Additionally, tariff petitions of these distribution licensees before Maharashtra Electricity
Regulatory Commission (MERC) , Orders of MERC and performance statements by MEDA,

were referred to.

Subtask 2.2:dentification and analysis of important issues that influence the development in renewable sector

Methodology: This task involves analysis of developments in the renewable sector of
Maharashtra to identify the significant issues influencing them under the regimes of RPO and
RPS, in the background of the experience of UK and Germany from Subtask 1.1. The issues
are categorized into organizational, regulatory and market related issues, depending on their
relevance.

This subtask is carried out through interviews with officials of MEDA, ABPS, NPC,
REDAM, WISE, Suzlon and distribution licensees including MSEDCL, TPC, REL, BEST.
Additionally, published literature in leading journals like Energy Policy, Powerline and
Businessline, were referred to.

Subtask 2.3: Analysis of outcomes during the regime of the two policy instruments

Methodology: The criteria for analysis of outcome during the regime of two policy
instruments is established and is followed by analysis of outcomes using the criteria. Based on
the analysis in subtask 2.2, the influence of the two policy instruments on key stakeholders,
L.e., consumers, renewable generators and distribution licensees is analysed. Thereafter, the
drivers contributing to the growth of renewable sector are identified with a view to develop
recommendations for future consideration.

The analysis carried out in this section is mainly qualitative in nature aimed at capturing the
bigger picture of renewable development, and is supported by facts and details collected from
the field.

This subtask is carried out by using the output of previous sub-tasks and by referring to the
documents and publications from MEDA, PRAYAS, TERI, GEF and World Bank.
Additionally, the officials of ABPS, TERI, NPC, REL and BEST were consulted for this
subtask.

Task 3: Conclusion and Identification of options for future interventions

Methodology: Based on the above analysis, conclusion was drawn about the respective
influence of the two policy instruments on the renewable sector in Maharashtra. The

6
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prominent issues affecting development of renewable sector were identified, while giving due
consideration to the impact on stakeholders under the regime of each policy instrument. This
formed the basis for recommending future interventions aimed at improving the performance
of renewable sector while considering the interests of key stakeholders. This task focused on
developing recommendations along two pathways;

e Identifying areas for improvement in the operation of current renewable policy
instrument, i.e., RPS.

e Exploring the option of reverting back to the earlier policy instrument, i.e., RPO, after
modifications.

Both the pathways were explored while considering the larger interest of renewable
development in the state of Maharashtra. Some key points observed during the study of policy
instruments in Germany and UK are considered while developing recommendations for
future interventions.

This task was carried out through primary data collection and interviews with officials of
ABPS, TERI, NPC, REDAM, WISE, Suzlon REL and BEST. Additionally, the documents
and discussion papers published by the DTI, DEFRA and OFGEM (of UK), BMU (of

Germany), and UNEP were referred to.

1.6 Limitations and assumptions in the study

For the purpose of study, views of significant stakeholders have been considered. While every
effort has been made to give uniform representation to views of all stakeholder groups, there
may be a slight possibility of over-representation of views of a particular group of
stakeholders. This may be attributable to the number of responses received from the different
group of stakeholders during the study period. It may be worth mentioning at this stage that
the field study was primarily carried out during the period of January’08-March’08, which was
close on the heels of closure of financial year April’'07 to March’08, and had a bearing on the
availability of people for interview given their busy schedule during this part of the year.

Renewable Purchase Specification (RPS) was introduced in August 2006. Therefore, the
period considered for studying the influence of RPS is August’06-April’08. Although the time
frame considered for analyzing the impact of RPS appears to be a bit short, the findings of the
study are expected to contribute meaningfully when the RPS would be taken up for review in
year 2010.

The Electricity Act 2003 (EA 2003) was introduced with the broad objective of addressing the
requirements of electricity sector in the context of electricity sector restructuring. In this
research, only those provisions of EA 2003 which are explicitly mentioned for renewable
sector , have been considered. There may be few other provisions in the EA 2003, which are
likely to have a bearing on the renewable sector indirectly. Such provisions are not considered
in this research owing to the limitation of time for the study.

The gap between demand and supply in the electricity sector of Maharashtra has a significant
influence on the renewable sector. At present this gap is widening and is expected to show
similar trend in the future, based on the viewpoint of significant stakeholders interviewed
during the study. Hence the analysis is based on the present trend of demand supply gap.
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While assessing the performance of the distribution licensees with regard to fulfillment of
renewable targets, data collected from them is used for the purpose of analysis due to non-
availability of data from the nodal agency, MEDA.

Data for capacity growth of wind power sector was available for the last 10 years. However,
data for other renewable sources was not available from official agencies for such duration.
Considering that wind power sector contributes a major share of renewable capacity in the
state (MERC 2006a), it is assumed that the growth of entire renewable sector is adequately
reflected in the performance of the wind power sector.

1.7 Outline of the study

The study is structured on the following lines:

Chapter 1: Starting with the general background about the impact of electricity sector on the
environment this chapter sets out the objective, research question, scope and limitation of the
study, followed by the methodology adopted for the study.

Chapter 2 : This chapter gives an over view of Feed-in tariff of Germany and Renewable
Obligation of United Kingdom. As part of the overview, the structure and operational
framework of these instruments are discussed along with their influence on renewable
development in the respective countries. This chapter provides the theoretical understanding
of the two policy instruments.

Chapter 3 : In the context of India, this chapter gives a broad overview of policy support
available to the renewable electricity sector in India. Starting with the background of previous
renewable promotion policies, this chapter discusses the main features of currently operational
regulations and policies like Electricity Act 2003, National Electricity Policy and National
Tariff Policy.

Chapter 4 : This chapter covers the general electricity scenario in Maharashtra and gives an
idea of the current status of renewable electricity potential and generation in the state.

Chapter 5: This chapter deals with the different policies aimed at development of renewable
electricity in Maharashtra. Starting with tariff policies, this chapter presents the design and
operational framework of two policy instruments, viz., Renewable purchase obligation (RPO)
of 2004 followed by Renewable purchase specification (RPS) of 2006. This chapter also
presents the main stakeholders in the renewable electricity sector of Maharashtra and
elaborates on their roles.

Chapter 6: This chapter analyses the development in the renewable sector under the influence
of the two policy instruments. Starting with the overview of renewable generation in the state
under the regime of RPO and RPS, it looks into the performance of distribution licensees in
terms of achievement of renewable targets. Thereafter, the significant issues influencing the
performance of renewable sector are identified and analyzed. This is followed by analysis of
outcome due to the application of two policy instruments, RPO and RPS on renewable sector.
Thereafter, the influence on key stakeholders is analysed and the drivers for renewable growth
are identified.

Chapter 7: This chapter presents the conclusion of the research followed by recommendations
aimed at improving growth of renewable electricity sector in Maharashtra.
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2.0 Renewable energy policy instruments

As renewable based electricity is generally costlier than fossil based electricity, supporting
policies play a vital role in promoting them in a market dominated by fossil based generation
(Ringel 20006). The renewable policy instruments aim to induce the demand of renewable
electricity in the market through various mechanisms, which may vary in their design and
operational framework. The instruments are generally based on a wide range of systems, the
prominent ones being, price based, quota based, tender based and credit based systems

(Mendonca 2007).

The most commonly used renewable energy instruments are based on either quota system or
price system (REN21 2004). Among the EU member states, close to 18 countries follow price
based systems, also known as feed-in tariff systems. On the other hand, quota based system,
also known as green certificate system is followed in 5 member states (Mendonca 2007). Most
of the developing countries are implementing renewable policy instruments, which are based
on either quota system or price system (REN21 2007).

While the importance of renewable policy instruments has been well recognized by many
countries, yet the significance of economic efficiency and ecological effectiveness of the
different options has been a matter of debate (Ringel 2006). And it is precisely due to this
reason that the policy makers debate the comparative merits and demerits of these
instruments. The choice of instrument is generally driven by national policies, regional
renewable potential and technological maturity (Patrik 2008). These instruments vary
significantly in terms of their objective and operational framework, while their performance is
influenced by regional potential and priorities (Reiche and Bechberger 2004). In view of the
above, it is felt relevant to analyze the characteristics of these instruments in a regional context
to develop an understanding of their performance. It is with this purpose that the following
sections look into the structure and performance of price based system and quota based
system, in Germany and United Kingdom respectively. While the German system is called
Feed-in tariff (FIT), the one in UK is called Renewable Obligation (RO) (Mitchell et al. 2000).

2.1 Salient features of Feed-in tariff (price based) and Renewable
Obligation (quota based)
2.1.1 Feed-in tariff (FIT) in Germany

FIT was introduced by the German government in year 1990, as “Electricity feed-in law” or
Stromeinspeisungsgesetz (StrEG)”. The instrument was revised in year 2000, and came to be
known as Renewable Energy Sources Act (RESA) (Runci 2005).

Under FIT, the renewable electricity generators are assured sale of their entire generation to
grid operators at prices which are pre-determined by regulatory authorities or the
Government. However, the amount of renewable generation is determined by the market,
which is based on economic attractiveness of renewable projects. Under the law, the electric
companies have to enter into long term power purchase agreements, usually ranging from 20
to 30 years, with renewable generators, to buy electricity at fixed price (Mitchell et al. 2000).
This system aims at reducing the risk of renewable generators by providing them guaranteed
market and fixed price for their generation (Lipp 2007).
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Considering that renewable based electricity is generally costlier than conventional® electricity,
the extra burden incurred by the electric companies in fulfilling the mandate of renewable
electricity purchase, is passed on to consumers, which allows the entire system to be operated
without depending on state subsidy (Lipp 2007).

Tariff setting: Under FIT, the role of Government assumes considerable significance as it is
responsible for fixing the price of renewable electricity. If the price is fixed too high, then it
would result in windfall profits for renewable generators at the cost of consumers. On the
other hand, if the price is too low, the renewable generators would desist from making fresh
capacity addition, which will ultimately affect the purpose of the policy instrument (BMU
2007a). Hence, factors like assessment of site-wise renewable potential, rate of technological
maturity and generation cost of various technologies, need to be considered carefully for
arriving at an optimum price of RE, while balancing the interests of renewable generators and
consumers (Mendonca 2007).

Tariff differentiation: The generation cost from renewable sources depends on many factors,
significant among them being plant capacity, location, technology and fuel type. These factors
not only affect capital cost, but the associated operating cost as well. Hence, the tariff setting
mechanism under FIT, factors in these aspects to ensure optimum returns for all types of
renewable generators (Mendonca 2007). The factors considered for differentiating tariff under
FIT are presented below.

Tariff differentiation based on renewable source: Under the German FIT, electricity
generated from Wind, Photovoltaics, Geothermal, Hydroelectric (below 20 MW), biomass and
landfill/ sewage/ mine gases is considered eligible (BMU 2007b). As the generation cost varies
with the renewable sources, the tariff for renewable electricity is differentiated based on the
type of source used. Example of resource based tariff differentiaion in FIT is presented in
appendix- 0.

Tariff differentiation based on location of project: Generation also depends on the
geographical location of project, especially in case of wind projects. A wind project located in
a place with better wind profile, represented by higher full load hours per annum (FLH), will
have better capacity utilization and would generate more electricity than a similar turbine
located elsewhere (Mendonca 2007). Thus, wind projects located in favorable sites are likely to
make substantially higher profits than those located in other regions, if uniform tariff is
provided for all projects. To address this issue, the German FIT uses stepped tariff
mechanism, wherein tariff is differentiated on the basis of wind potential at different sites.
Tariff is progressively reduced with increase in full load hours, with an aim of providing
uniform profit margin to all wind projects (Klien et al. 2007). The figure 2.1 explains the
mechanism.

9 Conventional electricity refers to electricity from non-renewable generation sources
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Annual support (flat)

Annual support (steppead)

Resulting
profit

Generation costs

Costs or remuneration [€ Cents/kWh]

Full-load hours [hia]

Figure 2-1: Stepped tariff schemes in Germany
(Source: Kiein et al. 2007)

In the figure above, locations with high values of full-load hours (FLLH) represent favorable
locations. Accordingly, the tariff offered through stepped annual support, is lowest for sites
with full-load hours (FLH) of 3700 hours. As against this, the tariff offered to sites with FLH
of 1500 to 1800 hours, is the highest at 9 €cents/ kwh. Thus, stepped annual support
mechanism prevents excessive profit making by projects operating in better locations (Klien et
al. 2007). Further, higher tariff for projects located in areas with lesser wind potential helps in
promoting uniform growth.

Tariff digression with time: Experience suggests that cost of renewable generation reduces
with technological learning, economy of scale and market expansion, which in turn are a
function of time (Mendonca 2007). Thus, to pass on the benefits of declining generation cost
to consumers, tariff digression is adopted, wherein projects commissioned at a later date are
offered lesser tariffs than the ones constructed earlier (Mendonca 2007). The figure showing
tariff digression for wind power projects is presented in appendix- 6.

Burden sharing by network operators: As network operators are mandated to purchase
entire generation of all renewable projects connected to their networks, the operators covering
areas with higher renewable potential are obviously obliged to buy higher amount of
renewable generation, which subjects them to higher degree of financial burden. Under FIT,

the burden of renewable purchase is shared equitably among all operators to ensure level
playing field among them (BMU 2007c).

2.1.2 Renewable Obligation (RO) in United Kingdom

Renewable obligation (RO) was introduced in UK in year 2002 on the lines of quota based
system (DTI 20006). In this system, the regulator determines the minimum quantum of
generation target and allows the market to determine the price. The regulator mandates the
electricity companies to purchase a minimum share of their total energy transaction from
renewable sources at least cost through competitive bidding. The underlying principle of RO
is to have a market based instrument which will promote competitiveness as well as increase
penetration of renewable electricity (Mitchell et al. 2004).

Under the RO in UK, the electric suppliers are obliged to buy renewable obligation certificates
(ROC) corresponding to a certain percentage of their total electricity sales as specified by the
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regulator, OFGEM?". The following figure shows the operational mechanism of the certificate
system in UK.

Renewables Power

generation Power market
ROCs l Power
ROC .
Suppliers
market ROCS

ROC holders non-compliant

ROCs suppliers

I Payments to Payments by

LA |
ROC account <————— Buyout fund

Disfribution of
buyout fund

Ofgem

Figure 2-2 Working of Renewable Obligation systems in UK

(Source : Oxera 2005b)

In the above system, renewable generators produce electricity and sell them in power market
to electric companies at market price. As renewable based generation is generally costlier than
conventional sources, hence, the renewable generators need additional income streams to
recover their costs. This is provided by the certificate mechanism wherein, the renewable
generators sell green certificates, which are allotted to them, in proportion to their generation
(Oxera 2005b). The renewable generators are allotted a certificate (ROC) for each MWh of
renewable electricity generated. They can sell these certificates in the certificate market (ROC
market) to either electric suppliers or traders. Thus, renewable generators have two main
revenue streams; sale of electricity, and sale of certificates (ROC). The traders may hold the
certificates and later sell them to electric suppliers at a premium, based on demand supply
situation. Thus market determines the cost of renewable electricity in this system. As cost of
renewable electricity is generally higher than conventional, the electric companies will
expectedly limit their purchase to just fulfil their obligation at lowest cost (Oxera 2005b). Thus
the target or obligation imposed by regulator on electric suppliers, places a restriction on the
market size of certificates.

Targets for renewable purchase: The targets are progressively increased to allow phasewise
growth of renewable electricity. Targets start with 3% for the year 2002 and go upto 15.4% by
year 2015 and stay at that level until year 2027. The tenure of RO has been set for 25 years in
order to provide long term policy support assurance to renewable generators (Wordsworth
and Grubb 2002).

“Buy-out” route : While targets have been specified for electric companies, there is a
possibility that some electric suppliers would not be able to fulfill their targets. Hence, the RO
provides an option for these companies to fulfill their targets by paying “Buy out price” to the
regulator, corresponding to the shortfall in achieving their targets, at a rate based on Retail
price index (RPI) (LEK 2006). The amount collected by regulator through “buyout price” is
distributed among electric suppliers in proportion to the quantum of certificates purchased by

10 OFGEM stands for ”Office of Gas and Electricity Markets™
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them, to facilitate renewable promotion (Toke 2007). This allows the supplier with the highest
certificate ownership to get maximum share in recycled buyout fund.

Cost of green certificates: The size of market for certificates is dependent on the number of
certificates to be purchased by electric companies to fulfill their targets. This may however
lead to a situation wherein the electric companies may choose between purchasing certificates
and pay Buy out price, to fulfill their obligation, based on the cost competitiveness of each
option (Smith and Watson 2002). While the cost of certificate is determined by the market, the
Buyout price is based on retail price index (RPI). The additional cost of electricity due to this
mechanism is passed onto consumers, but limited to the extent of €cents 4.68 /kwh!! upto
10% of total electricity consumption (Toke 2007).

As this mechanism is based on the concept of least cost generation without according any
preference to a specific technology, the certificates from different generators are sold through
common auction route. Hence, renewable generators offering certificates at least price are
likely to sell all of their allotted certificates. Emphasis on least cost generation obviously favors
adoption of well established technologies ahead of the emerging ones (Menanteau et al. 2003).

2.2 Performance of Renewable policy instruments

While the policy instruments have shown considerable contribution in terms of promotion of
renewable generation in both UK and Germany, analysis of various aspects underpinning their
functioning is vital to develop an understanding of their performance. The following sections
elaborate on some of the significant aspects influencing the performance.

2.2.1 Risk exposure

The perception of risk exposure by renewable developers affects the overall performance of
renewable sector, both in terms of capacity addition as well as growth in renewable electricity
generation (Mitchell et al. 2000).

Risk exposure in FIT: Under FIT , renewable generators are assured of a market to sell their
entire electrical output, without any upper limit, at predetermined prices which are set above
market prices. This removes the price risk which is generally found in competitive markets due
to fluctuation in prices. Price fluctuations in a competitive market may come from
introduction of new technologies which are capable of generating power at a lower price (Lipp
2007; Mitchell et al. 2000).

Additionally, volume risk, i.e., risk associated with the uncertainty of finding a sizeable market
to sell entire generation may also pose considerable problems for the renewable generators. As
the earning potential of renewable generators is dependent on their capacity utilisation, hence,
any fall in their generation on account of a lower market size will adversely affect their earning
potential. Unless the electric companies are mandated to buy the entire RE generation, they
might avoid buying renewable electricity because of its higher price (Mitchell et al. 2000).

Risk exposure in RO: Under RO, the electric companies may limit their purchase of
renewable electricity to just fulfill their minimum specified targets, owing to its higher cost as
compared to conventional electricity. In such case, the renewable generators face the
possibility of getting exposed to volume risk and lower capacity utilisation, especially if there is

111 UK pound has been considered equivalent to € 1.56
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overcapacity in renewable generation sector. Hence, restriction in the market size due to
quotas, may lead to a drop in their revenue earning potential (Mitchell et al. 2000).

The renewable generators are also exposed to price risk, as price of renewable electricity is
likely to decline due to technological learning, as well as increase in number of renewable
generators IMECHE 2007). As a result, the electric companies may be reluctant to enter into
long term power purchase contracts with renewable generators in the hope of taking
advantage of falling prices in forthcoming years. This, in turn creates problem for new
renewable generators, as they need to show long term power purchase contracts to financial
institutions in order to get loans at favorable interest rates (Toke 2007; Hain et al. 2005).

2.2.2 Effectiveness in terms of Renewable growth

Renewable growth under FIT: In Germany, the renewable electricity generation grew
from 3.4% of total consumption in 1990 to 12% in 2007, equivalent to 74 TWh. The
renewable target of 12%  of total generation was achieved in year 2007 itself, three years
ahead of its scheduled time of 2010 (BMU 2007a). The performance with respect to target
achievement also depends to a large extent on the estimation of target, which is done by the
Government. Proper estimation of renewable potential, realistic growth rates and optimum
level of tariff for the renewable generators are some of the crucial factors key to achievement
of targets (Klein et al. 2007).

Renewable growth under RO: In UK, the renewable generation grew from 1.8% of total
consumption in 2002 to 4% in year 2005, equivalent to 16919 GWH (OFGEM 2005 b). The
figure representing the growth in renewable capacity in UK is presented in appendix-7
.However, the renewable sector could not achieve the targets. Against a target of 4.9% in year
2005, the achievement was 4% of total electricity consumption (OFGEM 2005a). This
underachievement of target may be explained by the fact that there is a perverse incentive
associated with under-generation, in order to maintain the price of certificates at a high level.
If renewable generators continue to generate in excess of minimum market requirement, this
may lead to decline in price of certificates (Mitchell et al. 2000). In essence, the minimum
target for renewable procurement specified under RO, acts as a ceiling on the market size of
renewable electricity, in case excess renewable capacity is available.

2.2.3 Cost Effectiveness

Cost effectiveness under FIT : In Germany, the average cost impact for renewable on
consumer was 0.7 €cents/ KWh in year 2006, out of a total of 19.4 € cents/ Kwh, which is
around 3.6% of the total cost. This impact of renewable on power cost is expected to decline,
with advancement in renewable technology and corresponding reduction in generation cost as
these are factored in while specifying tariff under FIT (BMU 2007a).

FIT has been pointed out for promoting renewable electricity at a higher cost, as it is not
based on the concept of least cost generation (Toke 2007). By providing fixed tariff to
renewable generators, the FIT moves away from the principle of competition in the market,
which may hamper the process of innovation and the need to reduce costs. However, it is also
felt that fixed tariff actually encourages the renewable developers to go in for technological
development so as to reduce their production cost and improve profit margin. Hence, the
tariff setting process under FIT should be dynamic, to maintain consistency with the ongoing
technological developments (Meyer 2003).
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Cost effectiveness under RO: Under RO, the cost of renewable power is determined by the
market, based on the size of target vis-a-vis supply of renewable power. The idea of having
market based structure in RO is to ensure that the renewable sector is promoted in the most
cost effective way and the burden on consumers is kept at the lowest possible level (Toke
2007; Linden et al. 2005). As electric companies procure renewable power from least cost
generators, therefore the prices are expected to decline in case supply exceeds demand (Toke
2007). Further, price is also influenced by the magnitude of penalty imposed on electric
companies for not fulfilling the targets. The electric companies may choose to pay through
buy-out route instead of purchasing renewable certificates, if that turns out to be more
economical (Smith and Watson 2002).

The buyout price is linked to the Retail price index (RPI) of the country (Oxera 2005a).
Therefore, the impact of renewable purchase on the overall electricity price is dependent on
both certificate price as well as RPI. The cost of certificates was about €62.5/MWh in year
2006, and the buyout price was around €49/MWh. As the payment made in the “buy-out”
fund to the regulator is recycled back to the electric companies, in proportion to their
certificate procurement, the resulting impact of renewable on cost of electricity is determined
by two factors; the proportion of target met through certificates and the proportion met by
payment in buy-out fund. The RPO has however been pointed at for its operational
complexity (LEK 2000).

2.2.4 Growth in multiple renewable source options

Growth in multiple renewable source options under FIT :Cost of renewable electricity
generation is significantly influenced by the source used for harnessing power, which is
addressed under FIT through tariff differentiation. Accordingly, emerging RE technologies are
assured higher tariff as compared to established RE technologies, which addresses the risk
concerns of renewable developers towards investing in emerging technologies (Lipp 2007).
This mechanism coupled with appropriate supporting policies, have promoted growth in
multiple renewable sources (Mitchell et al. 2006). For example, the “100000 roof program for
solar cells” in Germany aimed at promoting solar photo voltaic, has resulted in considerable
capacity addition (Hoffmann 2006; BMU 2007a).

Growth in multiple renewable source options under RO: As discussed, the RO is based
on the concept of promoting least cost generation to make the entire system cost effective
(Toke 2007). While it is aimed at reducing burden on consumers, the least cost approach
literally comes in the way of capacity addition in emerging technologies, whose generation cost
is higher than established technologies (Menanteau et al. 2003). In UK, the renewable growth
has been mostly concentrated in land fill gas segment and onshore wind power projects. As
landfill sector has been exploited close to its fullest potential, there is an enhanced interest in
wind sector (Oxera 2005a). As in year 2004-05, close to 70% of total annual capacity addition
was in onshore wind sector and 12% in landfill gas sector, which shows concentration of
renewable growth in select few renewable options (BERR 2007).

2.3 Importance of design of policy instrument

The German Feed-in tariff (FIT) has been credited with providing the renewable developers
protection against risk exposure, which has contributed in a big way in promoting renewable
electricity. The relatively better performance of wind power sector in Germany in comparison
to UK, in-spite of UK having the best wind potential in Europe is generally cited as one of the
examples to justify the better performance of price based system (Meyer 2003). On the other
hand, the German FIT system has been pointed out for reducing the need to cut down
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generation costs by providing fixed tariff, which reflects on its cost effectiveness (Toke 2007).
In this regard, quota based RO in UK, with the underlying concept of least cost generation,
strives to make the system most cost effective (Lipp 2007).

Given the difference in performance of the two systems, as discussed in section-2.2, the role
played by design of the policy instrument becomes prominent. As per Dinica,V. (2000), well
designed policy is crucial to the growth of renewable sector. The performance of a renewable
policy, whether price based or quota based, is significantly influenced by its ability to address
the risk and profitability concerns while factoring in regional realities. The variability in risks
associated with factors like, resource availability, reliability of technology, approval of plans,
regulatory stance and interest rates, can significantly influence the rate of renewable growth
(Dinica 2006). Even with same kind of public financial support, difference in risk exposure
can produce different type of results. Improvement in power supply systems like grid
extension for connecting renewable projects and addressing the local resistance of people are
also factors which influence the growth of renewable capacity significantly (Reiche and
Bechberger 2004). Hence, there is a need to take holistic view of the issues specific to the
region while designing policy instrument for that region.

2.4 Relevance of policy instruments at various stages of market
development

Midttun and Gautesen (2007), while elaborating on the role of different renewable promotion
schemes, highlighted their relevance in various stages of market transformation. As the
renewable market passes through different stages of maturity, specific renewable policies are
required for each stage. The following figure depicts the different stages of market
development along with the applicability of policies at each stage.
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Figure 2-3: Policy instruments applicable in varions stages of policy cycle

(Source: Midttun and Gautesen 2007)

While research and development (R&D) policies are required during the early innovation stage
of market development, feed-in tariff (FIT) policies could be employed in the subsequent
stage to continue the momentum generated in the initial innovation stage. As FIT supports
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various technological pathways through targeted measures, like separate tariffs for each
technology, it could be helpful in bringing them to an uniform level of
competitiveness(Midttun and Gautesen 2007). During FIT stage, some of the technologies are
expected to mature to an extent, whereby they could start operating in niche markets
supported by certificate-based systems. At this stage, FIT policies could be followed up by
certificate/quota based policies, wherein renewable technologies would be allowed to compete
among themselves, which would further accelerate their commercialization. This cross-
technology competition would prepare the renewable technologies for the next stage wherein
they would be able to compete with conventional technologies in regular energy markets
without any policy support, under open competition policies (Midttun and Gautesen 2007).

Therefore, different policy instruments have a specific role to play in taking the renewable
market through various stages of development, which make them complementary to each
other. The policy instruments need to be designed in a way such that they address the specific
requirements of the stage they are intended for (Lipp 2007). Further, the timing of
introduction of the policy in