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1 Introduction 

India, the third largest economy in Asia and one of the fastest growing economies in the 

world, has an immense appetite for electricity. India’s impressive economic growth in the 

last decade has resulted in commensurate rise in the energy requirements of the country. 

Although the total power generation capacity has increased from 1,362 MW in 1947 to 

3,02,833 MW  till April 2016, electricity generation has not been able to keep pace with the 

country’s rapid industrialization and growth in population. Consequently, shortage in 

energy has been continuing since long. The Load Generation Balance Report (LGBR) 

published by Central Electricity Authority (CEA) stipulates that, the total energy (MUs) and 

peak (MW) deficits were reported at 2.1% and 3.2% respectively during FY 2015-16... 

According to the World Bank analysis, about 22% of India’s population does not have access 

to electricity and the country’s per capita consumption of electricity is lowest among the 

emerging large economies (viz. Brazil, China, Russia, and South Africa). Further, the 

electricity demand is expected to rise significantly in the near future.  

 

Considering the fact that India is currently importing nearly 79% of its total petroleum 

requirements and has been relying increasingly on imported coal, it is necessary that India 

develops a propensity towards non conventional domestic sources of energy to meet its 

demand. Though, India’s per capita carbon emissions (2,340 million tonnes CO2 are 

amongst the lowest, ranking 126th as per Emission Database for Global Atmospheric 

Research (EDGAR), in terms of total emissions, India with 5.7% share in the annual global 

emissions, is fourth largest in the world, only behind China, USA and the European Union. 

As a result, India is subjected to increasing global pressure to reduce its overall carbon 

emissions. These can be most effectively mitigated through adoption of renewable energy 

(RE) resources to meet demand. Wind energy resources, in particular, could play a 

significant role. 

 

1.1 Background 

With the capacity of 26,867 MW as on April 2016, wind energy accounts for more than 62% 

of the installed capacity in the renewable energy sector in the country. Presently, Tamil 

Nadu leads in terms of installed wind capacity among all wind rich states of India with a 

installed wind capacity base accounting to almost one-third of the total wind capacity of 

India. However, other states with significant potential such as Maharashtra, Gujarat, 

Rajasthan, Karnataka, Madhya Pradesh, Andhra Pradesh and Telangana have been adding 

to their respective wind capacities at a faster rate. 

 

The sector is growing rapidly and thus presents substantial opportunities for domestic as 

well as international players. As per Global Wind Energy Council (GWEC), 2014, India 
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ranked fifth in terms of wind installed capacity (behind China, Germany, USA and Spain) 

and fourth (behind China, USA and Brazil) in annual capacity growth. However in 2015, 

India superseded Spain to rank fourth in terms of installed capacity of wind, among all the 

countries in the world. India’s wind equipment manufacturing capacity is over 10,000 MW 

per annum at present and all most all world-class wind turbine manufacturers are present in 

the country. Further, National Institute of Wind Energy (NIWE), has estimated India’s wind 

potential as 302.25 GW (at 100 m level). With strong political will, continued favourable 

policy environment and low cost financing, wind energy can play a major role in securing a 

sustainable and clean energy future for India. 

 

1.2 History of Wind Sector Development in India 

The first wind power plant of 40 kW was installed at Verawal in Gujarat in 1984. As on April 

30, 2016, out of the total grid-connected renewable energy capacity of 43,086 MW, wind 

energy contributes 62% with an installed capacity of 26,867 MW. The main drivers for 

growth of wind energy sector in India during past few years were conducive policy 

framework, regulatory initiatives, increasing prices of fossil fuel based generation, growing 

electricity consumption, technological advancements, and recognition of environmental 

concerns. The growth of wind power sector can be grouped into three phases of 

development:  

 

Period Before FY 1994-95 • Initial Phase of Demonstration Projects 

• Structured Policy Program of Erstwhile Ministry of 

Non-conventional Energy Sources (MNES) (Now 

MNRE) 

Period Between FY 1994-95 to 

FY 2002-03  

• Period Before Enactment of Electricity Act, 2003 

Period After FY 2002-03 • Period After Enactment of Electricity Act, 2003 

 

1.2.1 Period before FY 1994-95  

In the year 1982, an independent Department of Non-conventional Energy Sources (DNES) 

was constituted under Ministry of Energy. DNES constituted the Indian Institute for 

Tropical Metrology to publish the first wind resource assessment in the country. In 1984, 

DNES supported the commissioning of the first grid-connected wind turbine, of 40 kW 

capacity at Verawal, Gujarat. Thereafter, DNES initiated a wind farm demonstration 

programme, offering grants to five projects of 550 kW. The initiatives taken during this 

phase laid the foundation for wind energy development in subsequent years. Some of the 

policy initiatives which commenced in this phase are: 
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a) 100% Accelerated Depreciation on capital investment in equipment in the first year of 

installation.  

b) 5 years’ Income-tax exemption on income from sale of power generated by wind energy. 

c) Mandatory purchase of electricity by State Electricity Boards (SEBs). 

d) Industry status to wind equipment manufacturers. 

e) Establishment of Indian Renewable Energy Development Agency (IREDA) in 1987, to act 

as a dedicated public sector financing arm for renewable energy projects. 

 

1.2.2 Period between FY 1995-96 and FY 2002-03  

During this period, the renewable energy sector in general and the wind power sector in 

particular, registered significant growth in terms of wind capacity addition. The installed 

capacity of wind increased from 115 MW at the beginning of FY 1994-95 to around 1,908 

MW at the end of FY 2002-03, out of which more than 50% (viz. around 990 MW) wind 

capacity addition took place in the State of Tamil Nadu only. Most of the wind turbines 

installed during this phase were of 225-500 KW capacity. 

  

Figure 1: Wind Sector Prior to EA 2003 

 

 
Source: MNRE 

 

The growth of the wind sector in this phase too was driven by policy support of central and 

state governments. The  various fiscal and financial policies of the central government 

provided numerous benefits in the form of capital subsidy, tax holiday, buy-back rate, 

concessional wheeling charges and banking charges, accelerated depreciation, etc. In the 

same period, the Government of India under the aegis of the Ministry of Textiles had 

introduced the Technology Up gradation Fund Scheme (TUFS). This scheme helped the 

struggling textile sector to modernize its technology and equipment to meet their energy 
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requirement and in effect benefited the wind sector as wind mills were set up to meet the 

electricity needs of the textile sector. 

 

The state governments also encouraged wind capacity addition by providing assistance in 

the form of concessional land allotment, electricity duty exemption, deferment of sales tax 

for the industry and so on. The wind resource development and R&D programmes by 

erstwhile Centre for Wind Energy Technology (C-WET); now known as National Institute of 

Wind Energy (NIWE) laid down the foundation for growth of wind sector in subsequent 

years. The growth in capacity addition in wind turbine generator (WTG) installation in India 

during this phase was achieved mainly due to the market development initiatives taken up 

by the Ministry of Non-Conventional Energy Sources (MNES); now Ministry of New and 

Renewable Energy (MNRE), some of which measures are still continuing.  

 

Wind Sector Development Initiatives Prior to EA 2003 

 Analysis, compilation and publishing of wind speed and wind energy data. 

 Setting up of demonstration wind power projects. 

 Guidelines to State Electricity Boards to formulate policies towards grid 

interfacing of wind power, banking and wheeling arrangements and the purchase 

rate of electricity from the wind farms. 

 Policy of accelerated depreciation, concessional import duty, and so on. 

 Encouraging development of indigenous wind turbine manufacturing facilities. 

 Involving multilateral and bi-lateral agencies in setting up demonstration projects. 

 Setting up of IREDA and enabling soft financing to wind farm projects through it. 

 Guidelines for promotional and fiscal incentives by state governments for power 

generation from non-conventional energy sources, popularly known as “Buy-Back 

Scheme”. 

 

The favourable policy framework coupled with low manpower cost, raw material 

availability, and vast market potential resulted into significant growth of the wind industry. 

During this phase, the wind turbine manufacturing also started in India by companies like 

Vestas, NEG, and Enercon, which set up their manufacturing facility in collaboration with 

local manufacturers. This era also saw the genesis of the largest domestic wind turbine 

manufacturing company, Suzlon Energy Limited and many more. 

 

1.2.3 Period after FY 2002-03 (Post Enactment of Electricity Act, 2003) 

Post enactment of the Electricity Act, 2003, the installed WTG capacity has increased from 

1,909 MW at the beginning of FY 2003-04 to 26,867 MW as on April 30, 2016. This phase may 

be termed as golden phase in the development history of wind sector considering the 

increase in year-on-year capacity additions in the wind capacity. The average annual 



 

 

5 | P a g e  

 

capacity addition during the last 11 years has been approx. 1,700 MW per annum, which 

exceeds the total addition of 1,584 MW during previous phase of 8 years (from 1994-95 to 

2002-03). 

 

Figure 2: Wind Capacity Addition Post EA 2003 

 

Source: MNRE 

 

During this period, the wind technology emerged as a mature technology amongst various 

other types of renewable energy technologies. It now contributes to around 9% of total 

generation capacity and its share amongst various renewable energy technologies 

constitutes nearly 62% of the total installed capacity of renewable. During the period 

between 2003 till FY 2011-12, the legal clarity and certainty of regulatory principles, coupled 

with conducive policy framework, ensured continued developer interest in wind sector, 

which resulted in significant growth in wind capacity across various states.  

 

However, post FY 2011-12, the growth slide down to half of the growth in previous years, 

mainly due to uncertainty over continuation of Generation Based Incentive (GBI) scheme 

post FY 2012-13, withdrawal of Accelerated Benefit (AD) for wind projects, lack of demand 

for wind power by utilities, and other state specific issues. The AD and GBI schemes were 

discontinued at the end of 11th five year plan, i.e., FY 2011-12. As a result, the annual wind 

capacity addition dipped from approx. 3.2 GW in FY 2011-12 to 1.7 GW in FY 2012-13. With 

the re-introduction of GBI in FY 2013-14, effective from 01 April 2012 for the entire  period of 

12th Plan i.e. 2012-17, and AD in the budget of FY 2014-15, the capacity addition of wind 

again rose up to 2.1 GW, 2.3 GW and 3.3 GW in FY 2013-14, FY 2014-15 and FY 2015-16 

respectively.  
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With a massive wind potential still untapped, in order to achieve the targets of 60 GW by 

2022 as laid down by the Government, and in furtherance to accomplish the Wind Vision 

targets of 200 GW by 2032, there is an urgent need for a renewed vision to re-ignite growth 

in the wind sector. 

 

1.3 An Initiative for 200 GW by 2032 

Shakti Sustainable Energy Foundation initiated a process of – “Evolving Consensus on 

Thematic Issues in Wind Sector through Stakeholder Engagement”, and engaged Idam 

Infrastructure Advisory Private Limited for execution of the same. This initiative is an effort 

to establish a broad platform for evolving consensus around certain identified areas for the 

development of wind energy sector in India through open discussions and deliberations 

amongst various stakeholders and evolve development and policy approaches that are 

acceptable to all as well as practically implementable. Following figure illustrates the 

approach followed in the initiative.   

 

Figure 3: Approach followed in the Initiative 

 

“Wind Vision 2032” aimed to provide the impetus by undertaking complete analysis of the 

wind sector in India. This initiative also aimed to create a “Discussion Forum” to undertake 

the brain storming process to evolve solutions for all key challenges being faced by the wind 

sector. The objective was to evolve consensus around such aspects among industry and 

other key stakeholders through a process of dialogue supported by independent research. 

This initiative ‘Wind Vision 2032,’ aimed to bring closer focus on all the key challenges 

related to the wind sector and initiate the consensus building on the possible strategies. It 

aimed to identify the bottlenecks and possible policy/regulatory interventions and 

thereafter define idealistic targets for the wind sector by the end of 15th five year plan i.e., 

till FY 2031-32. 

 

It was proposed to form a unique Advisory Group with around 8-10 members, comprising 

heads of various wind industry associations, regulatory and policy experts and technology 
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experts in the sector, to provide continuous guidance during the various stages of the 

assignment. The Advisory Group provided continuous guidance during the various stages 

of the assignment to facilitate the achievement of the collective goal and played a pivotal 

role in evolving consensus on various issues in an efficient manner. In this context, a two-

pronged structure of the ‘Discussion Forum’ and ‘Advisory Group’ was adopted for 

designing the long-term Vision besides conducting theme-specific workshops for wider 

stakeholder consultation.  

 

1.4 India’s Wind Vision 2032 

The Wind Vision envisages a target of 200 GW of wind capacity by the end of the year 2032. 

This is discussed in details in the Main Report—Setting of 200 GW Target and Business 

Opportunities. The following table provides overview of the target of 200 GW by 2032, with 

intermediate cumulative targets identified for each of Five Year Plan (FYP). 

 

Table 1: Wind Capacity Target—2032 

(Capacity in GW) 

Particulars 12th FYP 

(FY 2016-17) 

13th FYP 

(FY 2021-22) 

14th FYP 

(FY 2026-27) 

15th FYP 

(FY 2031-32) 

Onshore capacity 31 54 97 160 

Repowering 1 4 9 20 

Small wind - - - 0.10 

Offshore wind - 6 12 20 

Cumulative Total 32 64 118 200 

 

The above mentioned targets would require average annual wind capacity addition of 

approx. 8 GW, 10 GW and 15 GW during 13th, 14th and 15th FYP periods respectively. 

 

1.5 Coverage and Structure of Theme Paper 

Wind and solar are the predominant technologies contributing to the RE portfolio of the 

country and will continue to remain the key drivers of RE in foreseeable future. This is also 

evident from the RE target of 175 GW by 2022 set by Government of India, wherein solar 

and wind sectors are envisaged to contribute 100 GW and 60 GW respectively. The solar 

sector has off late witnessing a steep reduction in tariffs from INR 17.9/kWh in 2011 to INR 

4.34/kWh in 2016. One of the reasons cited for steep reduction in solar tariffs is competitive 

bidding. This has initiated debate among stakeholders, about possibility of introduction 

competitive bidding in wind power procurement also. The present Theme paper, discusses 

various aspects related to procurement of wind power by Discoms, including legal 

framework, international cases of competitive bidding (CB) in RE and lessons for India, 
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learnings from competitive bidding in conventional power sector, issues in wind sector, 

prevailing wind procurement arrangements, various options for wind procurement, namely 

FIT, APPC plus REC, and competitive bidding, recommendations and implementation 

roadmap. 

 
The paper describes various procurement options available and challenges faced by 

procurers in today’s scenario. It further discusses the International experiences of 

competitive bidding in South Africa, China and Brazil and highlights major learnings from 

the same. Towards the conclusion section, the paper depicts statutory framework in India 

for competitive bidding and tries to identify advantages, disadvantages and risks associated 

with such moves. Recommendations are based on overall discussions with emphasis on 

robust policy initiatives. 
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2 Wind Procurement: Buyer’s perspective 

Wind energy buyers can be classified in following two broad categories: 

i. Distribution companies (DISCOMs) 

Either purchasing power from wind developers or buying Renewable Energy 

Certificates (RECs) 

ii. Open Access (OA) Consumers  

Buying power through Open Access from wind developers or putting up captive 

generation plants or buying RECs 

 

Procurement of any commodity is a function of demand and cost economics. In case of wind 

industry in India, both these factors largely remain dependent on government initiatives, till 

recently. As power from conventional sources was available at lower cost as compared to 

wind energy, demand was primarily created through Renewable Purchase Obligations 

(RPO) to promote wind energy and cost economics majorly depended on government 

determined tariff for the same. Indian wind energy industry has traditionally sold power at 

fixed feed-in tariffs, earlier determined by State governments which are now by the 

respective State Electricity Regulatory Commissions. Hence, wind procurement both by 

DISCOMs and OA consumers, would get a boost by increase in RPO targets and decrease in 

tariff. Both these factors are discussed in subsequent sub-sections: 

 

However, the scenario is now changing slowly. The average price of coal-fired electricity has 

now exceeded INR 5 per unit1 (as per Case 1 bidding trends w.e.f 2012 for long term power 

procurement by various distribution licensees in India). Whereas, the levelised cost of wind 

energy is in the range from INR 4.16 per unit2 to INR 4.78 per unit3, thus, bringing wind 

power at parity with conventional power, without considering the storage cost.  

 

2.1 RPOs and Their Compliance 

2.1.1 Regulatory provisions 

Section 61 of EA 2003 mandates the regulatory commissions to promote renewable energy 

sources while framing tariff regulations. Section 86(1)(e) of EA 2003 bestows the 

responsibility of providing grid connectivity, sale of electricity of any person and specifying 

purchase of specific percentage of electricity consumption from renewable sources, on the 

SERCs. In response to that, most of the SERCs have framed specific regulations pertaining to 

grid connectivity, open access and renewable purchase obligation (RPO). Every obligated 

                                                             

1 MERC Order in Case No. 65 of 2015 dated November 06, 2015. 
2TNERC Comprehensive Tariff Order on Wind Energy, March 2016. 
3MPERC Wind Tariff Order, March 2013 (Control Period Up to March 2019). 
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entity, which includes distribution licensees, captive consumers and open access consumers, 

shall purchase electricity from renewable energy sources, not less than the percentage 

specified by the Appropriate Commission from time to time, of its consumption of electricity 

under the RPO. 

 

Various SERCs have issued RPO orders or regulations specifying percentage for mandatory 

renewable energy procurement obligation. Moreover, as per provisions under the Tariff 

Policy for specific RPO targets for solar power, most SERCs now define separate RPO 

targets for obligated entities for purchase from solar and non-solar renewable energy 

sources. Therefore, purchase of wind power constitutes towards fulfilling the non-solar RPO 

targets of the obligated entities. Following table summarises the present applicable non-solar 

RPO for wind rich states. 

 

Table 2:  Non-Solar RPO across Wind-Rich States 

State Non-Solar RPO Targets 

for FY 2016-17 

Cumulative Installed Capacity 

(MW) As on 31.03.2016 

Andhra Pradesh  4.75% 1,431.45 

Gujarat  8.25% 3,948.61 

Karnataka  5.50% - 14.50%  2,869.15 

Madhya Pradesh  6.50% 2,141.10 

Maharashtra 10.00% 4,653.83 

Rajasthan  8.90% 3,993.95 

Tamil Nadu  9.00%  7,613.86 

 

2.1.2 Captive Generation 

A Captive Power Plant (CPP) is a plant in which the captive consumers hold a minimum of 

26% of the ownership and consumes not less than 51% of the aggregate generation 

computed on an annual basis. Owing to huge demand supply deficit in the late 1990s, wind 

captive generation was promoted in many states through various policy and fiscal incentive 

measures. Tamil Nadu witnessed a major surge in wind capacity addition, post 

establishment of Technology Up-gradation Fund Scheme (TUFS) by Ministry of Textiles, 

wherein the textile units were permitted to set up wind captive power plants. According to 

industry experts, around 50 percent of total wind capacity in Tamil Nadu on captive basis. 

The Gujarat state government earlier followed a forward-looking policy for promotion of 

captive generation and as a result, Gujarat is one of the front-runner states to have a large 

capacity of captive power plants. In 2010, 60 captive power plants (conventional power), 



 

 

11 | P a g e  

 

with an aggregate capacity of 3,337 MW4, were operating in parallel to the state network. 

Captive Generation from wind also gathered momentum in other wind rich states on 

account of various reasons including power shortage, higher industrial tariffs, exemption 

from cross-subsidy surcharge and tax benefit through accelerated depreciation and so 

on.However, diesel and steam based generation dominates the 47GW installed captive 

generation capacity in India. 

 

2.1.3 REC Mechanism 

Scheduling requirements and prohibitive long-term open access charges, pose major barriers 

for the RE rich states to undertake any inter-state sale of their surplus RE generation to the 

states that do not have sufficient RE-based power. This has resulted in low RPO targets for 

states with lower RE potential and also the fact that unit cost of the RE based variable power 

is higher than the conventional power sources, would result in discouraging RE rich states 

to install RE capacities, in excess of their RPO requirement. The REC mechanism sought to 

address the constraints of inter-state RE sale  and in turn seeks to address the mismatch 

between availability of RE sources in one state and the requirement of obligated entities to 

meet their RPOs in the other state. 

 

As on May 01, 2015, capacity of around 4,180 MW has been registered under the REC 

framework. Following table shows the breakup of projects registered under Average Power 

Purchase Cost (APPC) route, open access (OA) and captive generation plant (CGP) route.  

 

Table 3: Break-up of projects registered under REC Framework 

Sr. 

No. 

State Total 

Capacity 

(MW) 

APPC 

Capacity 

(MW) 

CGP 

Capacity 

(MW) 

OA 

Capacity 

(MW) 

1  Andhra Pradesh  166.27 124 7.79 34.48 

2  Bihar  16 0 16 - 

3  Chhattisgarh  73.1 3.1 70 - 

4  Delhi  2.14 0 2.14 - 

5  Gujarat  373.4 265.15 75.05 33.2 

6  Haryana  10.06 0 10.06 - 

7  Himachal Pradesh  88.01 84.51 - 3.5 

8  Jammu and 

Kashmir(JKSPDCL)  

42.5 15 7.5 20 

9  Karnataka  131.45 111.45 20 - 

                                                             

4Source: IRENA-GWEC: 30 Years of Policies for Wind Energy Report 
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Sr. 

No. 

State Total 

Capacity 

(MW) 

APPC 

Capacity 

(MW) 

CGP 

Capacity 

(MW) 

OA 

Capacity 

(MW) 

10  Kerala  23.2 - 23.2 - 

11  Madhya Pradesh  155.24 22.47 10.7 122.07 

12  Maharashtra  792.48 109.82 242.54 440.12 

13  Nagaland  24 24 - - 

14  Odisha  32.4 - 32.4 - 

15  Punjab  49.78 - 39 10.78 

16  Rajasthan  298.32 284.57 - 13.75 

17  Tamil Nadu  1,145.82 564.31 454.46 127.05 

18  Uttar Pradesh  684.13 41 643.13 - 

19  Uttarakhand 71.8 24 47.8 - 

 Total 4,180.1 1,673.38 1,701.77 804.95 

Source: Draft Central Electricity Regulatory Commission (Terms and Conditions 

for recognition and issuance of Renewable Energy Certificate for Renewable 

Energy Generation) (Fifth Amendment) Regulations, 2015 Vide CERC’s Public 

Notice No. L-1/94/CERC/2011 dated June 26, 2015    

 

The CGP capacity accounts for the highest share (41%) amongst the total capacity registered 

under REC framework. One of the key reasons for the dominance of CGP in the REC market 

can be attributed to the different pricing framework for electricity component under 

different routes – APPC, CGP and OA. Under APPC route, the RE generator is eligible only 

for APPC price determined by respective SERC which is expected to be much lower than the 

electricity reference price levels under CGP route.  

 

2.2 Feed in Tariff (FIT) Based Procurement 

Clause 5.2.20 of the National Electricity Policy (NEP) 2005 requires promoting private 

participation in renewable energy through suitable promotional measures. NEP recognizes 

the need for procurement of power through competitive bidding process to reduce tariffs. 

However, NEP also states that, as renewable energy sources would require some time to 

compete with conventional sources in terms of cost; preferential tariff or feed in tariff is to be 

decided by the SERCs for renewable energy technologies.  

 
Since inception of the RE technologies in India, preferential tariff or feed in tariff (FIT) has 

been the favoured mode of procurement. Preferential tariff or FIT was considered to be one 

of the key incentives which has contributed to large scale RE deployment in the country, 

post enactment of EA 2003. FIT accounts for the major share of power procurement mode for 

wind in the country. In fact, the growth of wind sector in India, to some extent is also 
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attributable to issuance of favourable FIT orders across wind rich states, apart from tax 

incentives. Wind being cheaper and reliable among the non-solar RE technologies, has been 

the preferred choice of fulfilling non-solar RPO targets among the Discoms. FITs has 

continued to remain the preferred choice of Wind Independent Power Producers (IPP), due 

to several reasons, which include- 

a) Guaranteed and preferential access to grid 

b) Certainty of returns  

c) Lack of depth in the open access market  

d) Poor REC off-take scenario  

 

However, FIT framework has certain disadvantages too. Few of the key issues are as 

follows- 

a) Inordinate delay in payments of power purchase bills by the Discoms 

b) Inconsistent regulatory approach followed in setting FIT among different states   

c) Backing down of wind turbines due to lack of sufficient evacuation infrastructure.  

d) Also, FIT payment duration is not linked to the actual performance i.e., capacity 

utilization factor.  

 

Even after these issues, FIT still continued to be among the most preferred mode of 

procurement by Discoms/power selling mode by generators despite the fact that FIT mode 

has also certain disadvantages. Firstly, there is no certainty in the FIT policy due to lack of 

Multi-Year Tariff (MYT) framework in most of the states. Secondly, due to lack of visibility 

in the long term tariff trajectory, investors are not able to plan for a long-term period, 

resulting in loss of long-term investments that are required for development of the wind 

sector. 

 

2.2.1 Present status 

Till recently, many of the State Electricity Regulatory Commissions (SERCs) have not been 

acting stringently against the non-compliance of RPO targets by the obligated entities. In 

fact, many SERCs have permitted waiver, reduction, carried forward, etc., of the RPO targets 

by the obligated entities. However, the scenario has started changing slowly. With the recent 

stern orders from various SERCs including Joint Electricity Regulatory Commission (JERC), 

Himachal Pradesh Electricity Regulatory Commission (HPERC) and Madhya Pradesh 

Electricity Regulatory Commission (MPERC) on RPO enforcement and with the Supreme 

Court Judgment of May 13, 2015 upholding applicability of RPO regulations of Rajasthan 

Electricity Regulatory Commission on open access consumers and captive users, the RPO 

compliance by obligated entities is expected to be further reinforced. Now, with open access 
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and captive consumers also unambiguously covered under the ambit of RPO regulations, 

the State Nodal Agencies (SNAs) should take necessary steps for establishing a robust 

compliance and monitoring framework.  

 

Through the changes in the laws and regulations over the last few years, Indian companies 

are now required to pay more emphasis to their corporate social responsibility, with 

amendments made to the Companies Act that now mandates companies to increase their 

investment in environmental and social causes. Several large companies are now looking to 

increase the share of electricity they procure from renewable energy sources. Many 

companies which are already utilizing captive generation model are also looking to replace 

diesel-based power generators with small-scale solar power projects or group captive wind 

energy projects that feed to several consumers. 
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3 Challenges in Wind Procurement 

Though wind is the most pervasive among all the renewable energy technologies, 

contributing 65% of the total renewable sector in India, power procurement from wind 

sources is still facing many challenges. Few of the major challenges for wind power 

procurement are summarised as under: 

 

3.1 Unevenly distributed wind resource 

As seen from the following map, only 8 states in India have wind power density above 

200W/Sq.m and these are mainly western and southern Indian states. 

 

Figure 4: Wind power density in India 

 

   Source: NIWE Website 

Presently, almost all the electricity generated from wind energy is consumed intra-state, i.e. 

within the respective state. An uneven distribution of wind rich sites puts restrictions on 

development of wind projects in wind deficit states, thus limiting wind power procurement 

in these states. Inter-state sale of wind power can help overcome this challenge; which has 

also been promoted in the recently announced National Tariff Policy of 2016, wherein wind 

power has been exempted from inter-state charges and losses. 
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3.2 Lack of accurate Resource Assessment 

In order to make accurate assessment of wind availability, reliable data on wind profile is 

necessary. Developers study various parameters like wind variability, low level jet, air 

density and temperature, turbulence intensity, wind shear and wind gusts to optimize the 

capacity of the project. Typically, resource assessment takes 1-2 years of time period to 

appraise the project. Further, erroneous resource assessment for a wind project may result in 

under-utilization of available wind potential or lower CUF, resulting into economic loss to 

the project developer. 

 

3.3 Variable nature of wind energy 

The inter-state open access regulations and the regional energy accounting framework 

necessitates scheduling of power. However, due to variable nature, wind power has been 

confronting forecasting and scheduling related challenges for quite some time. The Central 

Electricity Regulatory Commission (CERC) introduced the provisions for wind/solar power 

forecasting under the Indian Electricity Grid Code (IEGC) in May 2010, which was termed as 

the Renewable Regulatory Fund (RRF) mechanism. The RRF mechanism was never 

implemented due to fierce litigations raised by various stakeholders. 

 

Recently, CERC finalized new framework for the forecasting, scheduling and imbalance 

handling of wind and solar energy generating projects at inter-state level through 

notification on August 07, 2015, to make major amendments to the Deviation Settlement 

Mechanism (DSM) Regulations 2014 and the IEGC Regulation 2010. Key features of this 

framework are as follows: 

 

a) Forecasting shall be done by wind and solar generators which are regional entities as well 

as by Regional Load Despatch Centres (RLDC). The forecast by concerned RLDC shall be 

for ensuring secure grid operation while the forecast by wind/solar generators shall be 

generator centric. 

b) The responsibility of providing generation schedule lies with wind and solar generators. 

They have the option of accepting the concerned RLDC’s forecast for preparing its 

schedule or they can prepare schedule based on their own forecast. 

c) There may be a maximum of 16 revisions for each fixed one and half hour time slot 

starting from 00:00 hours during the day.  

d) The tolerance band for deviation proposed is +/-15% for wind and solar generators. 

 

The CERC inter-state regulations have become applicable from November 01, 2015, which is 

expected to be followed by promulgations of the intra-state regulations on Forecasting and 
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Scheduling of renewables. As a result, the wind and solar generators have huge task at their 

hand, in the form of the new obligation of forecasting and scheduling of wind power. It 

would also require more efficient approaches for management of data, automation of 

operations, forecasting and error handling, and swift system response.  

 

3.4 Costly wheeling of wind power 

Typically Long-Term Transmission Charges are capacity based instead of energy based. Due 

to lower capacity utilisation factors of wind energy as compared to conventional sources, 

open access wheeling under a long-term arrangement for RE sources is comparatively 

costly. 

 

3.5 Poor transmission planning 

Most of the States have still not addressed the critical issue of ‘grid connectivity’ and 

evacuation infrastructure for renewable energy sources. Absence of coordinated 

transmission planning for RE in the past, has resulted in poor evacuation of power from the 

RE generation sources to the regional or national transmission network and has been the 

major hindrance to the facilitation of inter-state power flow from RE sources.  

 

3.6 Increase in FITs 

One of the foremost challenges impeding the most favoured procurement mode for wind, 

i.e., Feed in Tariffs (FITs), is the gradual increasing trend of per unit wind tariff. This is 

evident from the following chart, showing CERC FIT for different Wind Zones, wherein the 

average FIT increase from FY 2010-11 to FY 2016-17 has been in the range of 4%to 6%.  

 

Further, there are apprehensions with respect to availability of authentic data points for 

determination of FITs in a transparent manner, especially w.r.t capital cost of the wind 

project. The normative capital cost has been showing an increasing trend, INR 467 

Lakh/MW in FY 2010-11 to INR 619.8 Lakh/MW in FY 2016-17, in accordance with the 

Wholesale Price Indices of Steel and Electrical Machinery. There is no consideration of 

technological innovations resulting in reduction of capital cost or increase in turbine 

efficiencies.  
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Figure 5: CERC Feed in Tariff trend 

 

 Source: CERC RE Tariff Orders 

 

The increasing trend in wind FITs in the era of decreasing global trend of wind tariffs in seen 

as one of key challenge in wind power procurement. Discoms are hesitant in buying wind 

power due to this, which turns out to be a big challenge in promoting wind procurement. 

 

When compared to falling prices in RE auctions in other countries as well as the decrease of 

over 70% in the competitive tariffs of solar photovoltaic (PV) in India, alternate approaches 

for project development and financing need to be explored so that soft costs can be reduced, 

thus bringing down the tariffs. It is also a fact that the capital cost of wind in India, is still 

among the lowest in the world and one cannot expect a similar reduction in wind tariffs as 

happened in the case of solar PV in India. 

 

3.7 Lack of Clarity on Existing Procurement Mechanisms 

India probably is the only country to implement FIT, REC and competitive bidding 

mechanisms for procurement of renewable energy. FIT and REC are extensively adopted by 

developers in India. Competitive bidding is in its nascent stage and the framework is still 

evolving. Further, FIT and REC has dependence on state RPO targets, which are not 

enforced strictly in many states. By and Large none of the State Regulatory commissions till 

date have imposed any penalty on the defaulting Discoms that have not meet their 

stipulated RPO targets.At present, REC regulations only provide clarity till year 2017. 

Uncertainty on REC has resulted in the loss of confidence of developers in renewable energy 

sector. Several developers that have previously executed PPA on REC mechanism have 

suffered losses due to reduction in sale of RECs. All these factors have made investors 

reluctant to invest in renewable sector. 
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3.8 Lack of competition framework 

Sale of power by FIT mode still remains the favoured procurement mechanism in wind 

sector followed by captive/open access. Introduction of competitive procurement has been 

opposed by the wind industry in India, citing various reasons which include the following: 

a) Wind resource is very site specific, unlike solar 

b) In the current scenario, it takes at least three to four years to set up a wind project, as 

compared to solar which takes less than a year. 

c) All states do not comply with RPO targets 

d) Many SERCs have reduced their RPO trajectory instead of moving in direction of NAPCC 

targets. 

e) Policy uncertainty on AD, GBI, scheduling and forecasting has already plagued the 

growth of the sector. 

f) Wind generation is curtailed due to insufficient power evacuation capacity, even though 

wind power plants have been accorded a“must run” status. 

 

Lack of competitive procurement mechanism for wind power is also seen as one of the 

challenges for distribution utilities. Ministry of Power needs to come up with a framework 

under section 63 of the EA, 2003 to promote competitive bidding in wind sector.. 
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4 International Experience in Wind Power Procurement 

4.1 Different modes of wind procurement 

Availability of various procurement options is a key to large scale RE deployment. Most of 

the countries with significant renewable energy deployment have defined RE targets with 

multiple procurement options through appropriate regulatory and policy interventions. 

Traditionally Wind power is procured through: 

a) Feed in Tariff mechanism (FIT) 

b) Renewable Energy Certificates (REC) 

c) Competitive Bidding 

Below table5 illustrates status of various policies adopted by different countries across the 

globe. These countries are segregated in four categories— 

a) High income 

b) Upper middle income  

c) Lower middle income and  

d) Low income 

 

Table 4: RE Policies in various countries 

Country 
RE 
Targets 

POLICIES 

Feed in 
Tariff 

Electric 
Utility 

Obligation
/RPS/ RPO 

Net 
Metering 

Tradable 
REC 

Competitive 
bidding 

HIGH INCOME 

Australia  � �  �  � � � 

Canada  �  �  �  � � � 

Denmark  � �  �  � � � 

France   � �  �  � � � 

Germany  � � � � � � 

Italy  � � � � � � 

Japan  � � � � � � 

South Korea  � � � � � � 

Spain  � � � � � � 

UK  � � � � � � 

US  � � � � � � 

UPPER MIDDLE INCOME 

Brazil  � � � � � � 

China  � � � � � � 

South Africa  � � � � � � 

                                                             

5REN 21 Report (Renewable 2015-Global Status Report). 
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Country 
RE 
Targets 

POLICIES 

Feed in 
Tariff 

Electric 
Utility 

Obligation
/RPS/ RPO 

Net 
Metering 

Tradable 
REC 

Competitive 
bidding 

LOWER MIDDLE INCOME 

India  � � � � � � 

Philippines  � � � � � � 

Sri Lanka  � � � � � � 

LOW INCOME 

Bangladesh  � � � � � � 

Nepal  � � � � � � 

Uganda  �  � �  �  �  � 

 

From the table, it is clearly evident that 70% of the countries mentioned above have feed in 

tariff mechanism, 45% of the countries have Renewable Portfolio Standard (RPS)/ RPO, net 

metering and tradable REC mechanism in place. 

 

Implementing feed-in tariffs in a country is a complex process, which involves many interest 

groups like electricity generating industry, financing institutions, renewable energy industry 

and non-governmental organisations. When a basic form of feed-in tariff is chosen according 

to policy objectives, many details (included technologies, amount of payment for different 

technologies, pre-qualification of projects for payment agreements etc.) have to be 

determined and tested. If the selected settings do not result in a development of renewable 

energy project, the tariff system has to be revised. 

 

It is important to note that, India is the only country (in addition to Japan) to have all the 

three mechanisms (FIT, REC and bidding) operating simultaneously. Before proceeding 

with competitive bidding, clarity over the following issues is essential, namely:  

a) Interaction of the three procurement mechanisms (FIT, REC and bidding)  

b) Framework for one state bidding for projects in another state,  

c) How the shortcomings of bidding process would be tackled and  

d) Local manufacturing content requirements  

Countries like South Africa, China and Brazil have successfully procured renewable energy 

over the last few years. 
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4.2 Wind energy procurement in South Africa 

In July 2009, National Energy Regulator of South Africa (NERSA) announced the Renewable 

Energy Feed-In-Tariff Programme (REFIT), which evolved over two years with a series of 

regulations, guidelines, public consultations and decision papers. Questions were raised as 

to the legality of the programme with respect to South Africa’s public procurement 

framework. In March 2011, the REFIT prices were revised downwards by NERSA, citing 

changes in macroeconomics and finance assumptions. The new tariffs were significantly 

lower and rattled the fledgling industry with concerns of regulatory uncertainty and 

economic viability. It is important to note that the greatest failure of the REFIT was the lack 

of executable documents and a clear procurement process6. 

 

South Africa’s IPP Procurement Programme, established on 3 August 2011, replaced the 

dated REFIT scheme with a competitive bidding process, targeting 3,725 MW of renewable 

energy capacity to be procured from IPPs. REIPPPP created a platform through which 

private developers would develop renewable energy projects and enter into PPAs with 

South African electricity public utility- Eskom. Under the key terms of the comprehensive 

PPAs, Eskom would contract to purchase a certain amount of energy at an agreed price for a 

specified period. The Government specified how much energy capacity from each RE 

technology it would seek to procure in each round of bidding, meaning that there was an 

observable limit on the demand from government, which would, in theory, diminish with 

each round of bidding. Following figure is a simple illustration of this structure: 

 

Figure 6: REIPPPP Structure 

 

Source: PV Project Development Summit SA, September 2012, Standard Bank presentation 

                                                             

6WWF technical report 2014: Enabling Renewable Energy in South Africa: Assessing the Renewable 
Energy Independent Power Producer Procurement Programme 
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4.2.1 Success of the program: 

Achievement of envisaged capacity 

The Programme was established as a competitive bidding process that aimed to jumpstart 

the renewable energy industry in South Africa and significantly progress deployment of the 

IRP 2010 targets. As discussed, it was envisaged that 3,725 MW would be procured through 

five bidding rounds. However, this was executed over only three rounds, instead of the 

initially conceived five – a clear indication of the significant private sector appetite for the 

Programme.  

 

Reduction in tariff due to competitive environment  

In the first two bidding rounds, tariff caps were imposed on the prices per kilowatt-hour 

that developers could submit. Not surprisingly, with less competition amongst developers 

involved in the first round of bidding, prices submitted were at or close to the price caps 

imposed by the Government. Competition increased from Round 2, and the caps were 

removed in Round 3. The Programme has evolved into an extremely competitive process. As 

compared to Round 1, wind tariffs in Round 3 have decreased by 43%. While the 

comparison to Round 1 may be slightly misleading, the reduction in tariffs from the second 

to the third round are still impressive, with a 27% reduction in wind tariffs as shown in chart 

below. 

Figure 7: Wind Tariff trend in South Africa auctions 

 

Source: IRENA PPT and Idam Research 

1 ZAR= 6.11 INR (Average exchange rate from 2009 to 2014) 
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4.2.2 Key learnings from the challenges encountered: 

Setting the tariff caps: 

The Government settled on price caps for wind and solar PV, which fell between the REFIT 

2009 and REFIT 2011 levels.While the government knew there existed significant interest in 

the Programme from the private sector, it was difficult to gauge exactly how many projects 

were bid-ready, in order to determine the number of megawatts to make available in the 

first round. This resulted in a situation where first round bids received at or just below the 

tariff caps with no true price competition. When wind technologies were oversubscribed in 

Round 2 only six months later, the lower prices established appeared to corroborate this 

view, and the Government became aware that the ceiling tariffs stipulated in Round 1 were 

quite far off the mark. The price decline from the first to the second round for wind 

technologies was a considerable 22 percent.  

 

Hence, it can be seen that the first renewable energy installations in a country attract large 

premiums to the project cost in order to incentivise the market. Removal of tariff caps from 

Round-3 onwards and corresponding decrease in tariffs realized shows that market 

equilibrium can be reached over the time. 

 

Rigorous tender process: 

The Government of South Africa was meticulous in creating a robust RFP that set out 

stringent requirements with high penalty costs, to ensure that the bids received would be as 

close to fail-safe as possible. This ensured that inexperienced developers who ultimately 

cannot finance and deliver their projects are kept away. From a government perspective, 

these hurdles are necessary to ensure that only the strongest projects are awarded, and that 

they create value for the nation.  

 

However, the consequence of the rigorous tender process is that the onus falls on the private 

sector to undergo a complex, time-consuming and costly process with limited chance of 

success. As a result, high-risk premiums could be passed on to the Government in the form 

of success fees. An additional consequence of the costly nature of bidding in the Programme 

is that it creates an advantage for well-capitalised companies over fledgling, cash-strapped 

start-ups. 

 

Sustainability of low tariffs: 

It should be noted that, the rate of decline in tariffs has not been matched by the rate of 

decline in capital and development costs. The wind tariff from the first to the second round 

fell 21.5% whereas the capital cost fell only 3.5%. Given that the reduction in tariff has not 
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been proportional to the reduction in capital costs, it can be concluded that companies may 

be lowering their return thresholds below market norms in order to see a project awarded.In 

the near term, if another market establishes a greater value proposition with a risk profile 

that is commensurate with the reward, then the country could see an exit of international 

developers, who may have become frustrated with the lengthy, costly process and the low 

success rate along with lower returns. Thus, abnormally low tariffs may not be sustainable 

in long term and also possess threat to the completion of projects in scheduled time. 

 

Grid connection: 

It should be ensured that IPPs are able to connect to the electrical network when and where 

they need to, while maintaining a consistent process that provides equitable, cost-effective 

and on-time access. In South Africa, Eskom is facing capacity and resource constraints, given 

the number of projects that require connection to the grid. There are many international 

examples where projects have been built without aligning the timing for grid connection 

with commercial operation, or where the grid limitations were not properly taken into 

consideration before ambitious procurement programmes were rolled out.  

 

In order to maintain investor confidence in the Programme and compensate projects for 

their loss of revenue, it is critical that power evacuation arrangements are in sync with the 

project development process and buyer obligations under the PPA are upheld. Furthermore, 

in scenarios where projects are notified of connection delays before financial close, there 

should be a mechanism to compensate for the impact on project economics, which can be 

significant due to potential cost increases for financing and construction, among other 

variables. 

 

4.3 Wind energy procurement in China7 

China has considerable experience in operating tariff-based support schemes to promote RE 

given its implementation as early as 2003. These mechanisms are technology specific and 

each one has evolved independently on the basis of respective administrative measures, 

laws and regulations. 

 

RE auctions were introduced in 2003 for onshore wind but were soon after implemented for 

offshore wind and they have been used to discover the real price of RE-based electricity, and 

subsequently set the level for the FIT. For onshore wind, a fixed tariff was introduced in 

2009 following the auction scheme and it led to the setting of four different tariff levels 

according to the resource availability of the site.  

 

                                                             

7Reference: IRENA Report: Renewable Energy Auctions in Developing Countries, 2013 
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4.3.1 Auction Scheme 

In general, auctions are run at irregular intervals, based on decisions made by national 

authorities with no long-term agenda. The National Development and Reform Commission 

(NDRC) is in charge of onshore wind auctions while the National Energy Administration 

(NEA) is in charge of the offshore wind auctions. The RE auctions are technology-specific 

and are intended to set the standard FIT for onshore wind and solar PV projects. The 

volumes auctioned depend on the technology but usually range between 100 MW and 300 

MW.  

 

Auctions in 2003 

In the first round of the Wind Concession Program in 2003, the NDRC invited investors to 

submit their bids, aiming for price discovery of wind power. It is a site-specific auction 

whereby companies bid to develop projects in predetermined areas. Thegovernment was 

responsible for securing land and environmental permits, but the costs would be borne by 

the bidders. At the beginning of the program, the lowest bidder was selected to supply 

electricity to the grid at the price established in the auction for the first 30,000 full load hours 

of the wind farm. Then, the tariff would comply with the average price in the local electricity 

market. In addition to providing a price quote, bidders were required to declare the share of 

the equipment to be produced domestically, with a minimum requirement of 50% local 

content imposed. Winning bidders were expected to start operating within three years of 

signing the contract and the period for the concession was 25 years. This selection system 

favoured companies that bid the lowest, creating a risk of underbidding. 

 

Auctions in 2005 

In 2005, local content requirement was increased to 70% to encourage the local development 

of wind power industry. The evaluation criterion was modified to include local economic 

benefits and company background (technical expertise and project management experience) 

with 40% of the weight allocated to price. In 2006, the weight for price was further adjusted 

to 25% to reduce the risk of underbidding and to support local economic development. 

Another additional requirement implemented was that wind power equipment 

manufacturers were required to participate in the bidding directly. They could either bid 

individually or with an investment consortium as a supplier. In both cases, they were 

required to submit a complete plan for equipment manufacturing localisation.  

 

Auctions in 2007 

Finally in 2007, a new methodology for scoring the price criteria was adopted that favoured 

the average price (excluding lowest and highest bid), to address underbidding. Bids closest 

to the average score the highest. Other principles of the wind concession included: 
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• A PPA must be signed between the winning bidders and the provincial grid 

company that must purchase all the power generated by the winning projects; 

• The developer is responsible for the construction, operation and maintenance of the 

project; the government is responsible for land rental and environmental permits, but 

the costs are borne by the bidder; 

• The investment in the construction of transmission lines and the connection to the 

network should be carried out by the grid company. The local government 

undertakes the construction of roads to wind farms in addition to some preparatory 

work; and 

• The actual project capacity can be modified (usually increased) during the 

contracting phase after negotiation with the government. 

 

Auctions in 2009 

In 2009, the auction was replaced with a FIT and the requirement on local content was 

abolished when the US-China Joint Commission on Commerce and Trade met and China 

agreed to remove its local content requirement on wind turbines. 

 

4.3.2 Key learnings from China’s experience: 

Auctions and FIT, along with an enabling framework, have helped reduce market barriers 

and encourage large-scale deployment of RE-based electricity in China. They have played a 

significant role in promoting the development of large-scale RE projects and local RE 

industries. The RE auctions were instrumental in this development: for instance, during the 

lifetime of wind auctions, 7.3 GW of wind capacity was contracted. The auctions also served 

to discover the real price of RE resulting in the replacement of auctions by FIT in 2009. 

 

Prevention of underbidding 

The absence of stringent compliance rules leads to the risk of underbidding. To reduce this 

risk in the case of wind, other criteria were added to the project evaluation stage including 

technical experience and the local economic benefits. In addition, the change of the method 

for calculating contract prices from the lowest bid to the average bidding price helped 

reduce the risk of underbidding. 

 

Site selection 

Auctions in China are site specific, where the government auctions projects in pre-

determined locations. As such, it frees the investors from the liability of securing land, 

obtaining environmental permits, carrying out resource assessments and securing access to 

the grid. However, in the case of offshore wind, the lack of proper coordination among 

different government entities in resolving the complications came about, such as delays due 
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to the lack of consultation with the State Oceanic Administration regarding the demarcation 

of the suitable sea area for project implementation. Other key lessons for offshore wind 

included the need for more thorough feasibility studies, clear compliance rules, as well as 

effective coordination within government entities at different levels that includes all 

stakeholders.  

 

Local content  

The local content requirement on onshore wind that was set at 50% in 2003 and that was 

raised to 70% in 2005, played a significant role in the development of the domestic wind 

industry. In 2012, four out of the top ten manufacturing companies were Chinese and they 

accounted for 27% of the total global market share. By 2010, the three Chinese companies 

Sinovel, Goldwind and Dongfang were among the top ten wind power technology 

manufacturers globally. Moreover, leading global wind technology manufacturers such as 

Vestas, Suzlon, Gamesa and GE have set up production facilities in China. In 2009, the 

requirement on local content was abolished. It is interesting to note that after 2005, no 

foreign company won any of the wind auctions as local equipment being cheaper in initial 

cost was often chosen for projects. 

As for offshore wind in 2011, there was no explicit requirement on local content, but the 

design of the auction was not favourable to foreign suppliers since the weight on experience 

in turbine manufacturing, which is normally the biggest advantage of foreign suppliers, was 

as low as 9%. Moreover, the expectation of a low rate of return made it difficult for 

international developers to compete with state owned enterprises; resulting in low 

participation by international developers, as only two out of the 26 bidders were foreign. 

There are concerns that the state-owned enterprises were able to submit low bids because 

they benefited from financial support from their parent companies through fossil fuel 

profits. Although this cross-subsidisation resulted in the deployment of wind energy, it 

hindered discovery of true cost of wind energy, undermined competition and deterred 

foreign investment. 

 

4.4 Wind energy procurement in Brazil8 

4.4.1 FIT scheme 

In 2002, the Brazilian government set up a FIT scheme, the Programme of Incentives for 

Alternative Electricity Sources (PROINFA) to support investments in wind, biomass and 

small-scale hydro. The tariff rates under PROINFA were comparably attractive to investors, 

with wind at USD 150/MWh. While successful in starting the domestic RE business, 

PROINFA was not applied in the most efficient way because of the high tariffs that were 

                                                             

8Reference: IRENA Report: Renewable Energy Auctions in Developing Countries, 2013 
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initially set. Moreover, the selection criterion of qualified projects was based on the date of 

the environmental permit. Although there was an established procedure for obtaining 

environmental licenses at each step of the project, requirements sometimes varied and 

licenses were frequently difficult to obtain. Therefore, many projects were delayed, faced 

large cost overruns, or in some cases failed. Additional difficulties included grid connections 

and construction delays. Other delays specific to wind projects were due to the local content 

requirements, also known as ‘national indices’, that 60% of the equipment and 90% of the 

services needed to be sourced locally in order for the project developer to receive funding 

from the Brazilian National development Bank (BNDES) – a government-owned funding 

agency responsible for most of generation financing in the country. This coincided with a 

time when there was only one wind manufacturer in Brazil, creating major bottlenecks. 

Amidst all such issues, Brazil moved to the alternate RE procurement method of Auctions.   

 

4.4.2 Auctions method 

In 2004, a legal framework to utilise energy auctions as a mechanism to ensure supply 

adequacy in the country was introduced. The original motivation for auctions was price 

disclosure and efficiency in the procurement process by reducing the asymmetry of 

information between the industry and the government. Since 2008, auctions have been 

launched annually to contract RE projects. The auction process is led by the regulator 

Agência Nacional de EnergiaElétrica (ANEEL) under the guidelines of the Ministry of 

Energy and Mines, Ministério de Minas e Energia (MME). An auction committee undertakes 

the main auction tasks which are distributed among different institutions. This committee 

defines the auction, suggests price caps, prepares the auction documents and coordinates 

with transmission planning. 

 

Auctions for RE-based power generation in Brazil are held to introduce new capacity to 

meet the growth in electricity demand in the regulated market (new energy auctions), 

and/or to add supplementary energy to increase the system’s reserve margin (reserve 

energy auctions), but both follow the same process. Pre-requisites to register a candidate 

project for the auction include a prior environmental license; a grid access approval issued 

by the system operator and resource assessment measurements undertaken by an 

independent authority. Moreover, a 60% local content requirement is imposed on wind 

equipment to be purchased from national manufacturers. 

 

New Energy Auctions- Methodology 

The distribution utilities first declare their power requirements, a centralised procurement 

process is carried out and the successful generation companies enter into bilateral contracts 

with each distribution company in proportion to their demand forecast, with no provision of 
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guarantees by the government. Energy contracts are long-term, indexed to consumer price 

index and are auctioned in the regulated market where 100% of the energy is bought in 

competitive bids with guaranteed revenue for generators. Firm Energy Certificates (FECs) 

are awarded for each 100 MW, and the total FECs must add up to the total capacity 

contracted. The regulator issues FECs to each generator in the system. This type of auction is 

usually for large-scale RE-based power generation and conventional power. Free market 

contracts can also be agreed between consumers and IPPs. They are usually short- to 

medium-term bilateral contracts. 

 

Reverse Energy Auctions- Methodology 

These are organised at the discretion of the MME and used to contract supplementary 

energy to increase the system’s reserve margin. Using reserve energy auctions, the 

government can contract a given quantity of energy even if it was not considered in the 

demand forecasts prepared by the distribution companies and contracts do not need to be 

covered by FECs. This type of auction is also used to contract RE-based power generation 

and MME determines the technologies and the volumes to be auctioned. In this case, 

auctions can be specific to one technology or to several technologies. 

 

4.4.3 Success of the program: 

Auctions in 2009 

The first wind only auction took place in 2009. Following the government’s announcement, 

441 projects were registered, out of which 339 fulfilled all government requirements. There 

were 71 projects selected (amounting to 1,806 MW) and the final average price reached USD 

84/MWh, 26% below the ceiling price. Spurred by the international financial crisis, this 

auction benefited from the decreased equipment cost of wind technology and created a 

strong competition between investors. Its classification as a reserve energy auction further 

supported the competitive process since project developers were not required to guarantee 

power generation with FECs. 

 

Auctions in 2010 

In 2010, a new energy auction and a reserve energy auction took place for wind, biomass 

and small-hydro power. Nearly 80% of energy contracted was awarded to wind projects at 

an average price of USD 72/MWh, about 20% below the ceiling price (70 wind projects 

totalling 2,048 MW).  

 

Auctions in August 2011 

In August 2011, a new energy auction and a reserve energy auction took place. The new 
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energy auction allowed natural gas-fired thermal plants to compete with renewable sources 

(wind, biomass and small hydro). It resulted in 1,265 MW of contracted RE capacity (1,068 

MW wind, 198 MW biomass and 1,029 MW of natural gas), whereas the reserve energy 

auction led to 1,218 MW of contracted RE capacity (921 MW wind and 297 MW biomass). In 

this auction, wind projects (average price USD 63/MWh) successfully outbid natural gas 

projects (average price USD 65/MWh). 

 

Auctions in December 2011 

In December 2011, another technology neutral new energy auction was held in order to meet 

the projected demand of utilities for the year 2016. Wind was awarded 81% of the total 

power contracted (39 projects totalling 977 MW) at an average price of USD 53/MWh. 

 

The auctioning process slowed down in 2012 as the 14th new energy auction was cancelled 

by the government due to low demand projections from the distributors. The 15th new 

energy auction, also launched in 2012, resulted in a total contracted capacity of 289 MW for 

wind (10 projects) with average prices of USD 42.1/MWh.  

 

The auctions in Brazil have been successful in contracting significant capacity of RE-based 

electricity. Renewable Energy Tariffs have gone through substantial cost reductions, espe-

cially wind, which has emerged as the fastest growing technology and is now reaching a 

mature domestic industry.Following graph shows trend in tariffs realized during auction 

processes: 

Figure 8: Auction Results Summary 

 

Source: (Barroso, 2012) 
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4.4.4 Key learnings from Brazil’s experience: 

Greater RE capacity and lower prices  

kAuctions between 2008 and 2011 resulted in a total RE-based power capacity of over 10 GW 

in parallel to the PROINFA scheme that enabled an installed capacity of 2,889 MW between 

2002 and 2011 (mostly wind). Also, there is a gradual drop in the price of wind power, with 

the average price for contracts decreasing by one third compared to those signed under 

Brazil’s PROINFA programme in 2002. 

 

The auction scheme and PROINFA have been effective at spurring growth and deployment 

of RE in Brazil. However, their successful implementation has been subject to challenges, 

some of which have led to delays in project implementation.  

 

Implications of local equipment obligations  

Delays in the first wind auction were caused by the requirement to have 60% of the cost of 

equipment spent locally, as only one manufacturer was operating at the time. Out of the 71 

wind projects allocated in2009, 51 have had delays due to difficulty in financing, problems 

getting environmental permits approved, or delays in installing the turbines within the 

three-year timeframe. Before putting up any obligation regarding indigenous equipment, 

government should ensure that the wind turbine manufacturing industry is matured 

enough to supply the large scale demand arising out of such initiatives. 

 

Technology-specific auctions have supported the development of RE 

Before 2010, all the auctions involving RE in Brazil were technology-specific auctions (e.g. 

the wind only auction in 2009, the biomass only auction in 2008 or the alternative energy 

only auctions in 2007 and 2010). These led to the market development and price 

competitiveness of all RETs and ultimately even allowed them to compete directly with 

natural gas in the technology neutral auction in 2011, where both wind and biomass were 

more competitive (on average) than natural gas power plants. It should be noted however 

that wind and gas cannot compete for contracts on the same grounds as they deliver 

products with different reliability levels. 

 

Sustainability of low bids 

The auction scheme has enabled competitive bidding and has led to successfully bringing 

down the price of generation. However, the low prices in the 2010 and 2011 auctions have 

raised concerns regarding the realisation of allocated capacity. A study by Bloomberg New 

Energy Finance (BNEF) estimates that at least 40% of the wind capacity contracted in 2010 

would yield returns below 10% and at least 25%-40% of total tendered wind capacity in 2010 

and 2011 is expected to at least experience considerable delays.  
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4.5 Lessons for India: 

From the international experiences discussed above, it can be observed that South Africa 

and Brazil are moving towards competitive bidding based procurement from the  traditional 

FIT based wind power procurement. However, China followed an opposite  trend by 

moving towards FIT model from competitive procurement. Following learnings may be 

derived for India, from the above international case studies:: 

a) Auction design and robust bidding documents (RFP/ RFQ/ PPA contracts) plays a vital 

role in success of competitive bidding process. Stringent requirements should be 

included in bidding process to ensure that the bids received would be as close to fail-safe 

as possible. Penalties should be levied for non-performance and for not sticking to the 

schedule. Secured payment mechanism should be adopted to attract serious investors 

and secure developer’s interests. 

b) It should be ensured that, the rate of decline in tariffs is matched to the rate of decline in 

capital and development costs. Extraordinary low bids suffer sustainability issues 

threatening project viability in long term and delays in achieving installation targets. The 

absence of stringent compliance rules leads to the risk of underbidding. To reduce this 

risk, other criteria should be added to the project evaluation stage including technical 

experience and the local economic benefits. 

c) In order to maintain investor confidence in the Programme and compensate projects for 

their loss of revenue, it is critical that power evacuation arrangements are in 

syncronisation with the project development process and buyer obligations under the 

PPA are upheld. 

d) Technology-specific auctions have supported the development of wind energy and have 

led to the market development and price competitiveness.  

e) Site specific biddings, where the government auctions projects in pre-determined 

locations are also beneficial for the sector, as seen in Chinese experience. It frees the 

investors from the liability of securing land, obtaining environmental permits, carrying 

out resource assessments and securing access to the grid. 

f) The criteria of requirement of local content should be analysed carefully, as it can act as a 

double edged sword. In China, such clause has helps local manufactures to grow and 

also encouraged global players to establish manufacturing facilities in China, thereby 

benefitting national economy. However, it hindered discovery of true cost of wind 

energy, undermined competition and deterred foreign investment. Brazil has 

experienced delays due to such criteria, as local manufacturing market was not mature 

enough to supply ever increasing equipment demand in short time duration.  

g) Policy should be designed to support all the interested participants like small investors 

and manufacturers and so on. It should not only favour big players. 
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5 Competitive Power Procurement—Statutory Framework 

5.1 Electricity Act, 2003 

The Electricity Act, 2003, provides for broad statutory framework for power procurement by 

distribution utilities. The very preamble to the EA, 2003 has enshrined promotion of 

competition as one of the objectives of the Act.  

 

Preamble  

An Act to consolidate the laws relating to generation, transmission, distribution, trading and use of 

electricity and generally for taking measures conducive to development of electricity industry, 

promoting competition therein, protecting interest of consumers and supply of electricity to all 

areas, rationalization of electricity tariff, ensuring transparent policies regarding subsidies, promotion 

of efficient and environmentally benign policies, constitution of Central Electricity Authority, 

Regulatory Commissions and establishment of Appellate Tribunal and for matters connected 

therewith or incidental thereto.  

 

Section 61: (Tariff Regulations) 

The Appropriate Commission shall, subject to the provisions of this Act, specify the terms and 

conditions for the determination of tariff and in doing so shall be guided by the following, 

namely: 

“... 

(c) the factors which would encourage competition, efficiency, economical use of the resources, good 

performance and optimum investments. 

… 

(h) the promotion of co-generation and generation of electricity from renewable sources of energy. 

(i) the National Electricity Policy and tariff policy. 

 

Section 63: (Determination of Tariff by Bidding Process) 

Notwithstanding anything contained in section 62, the Appropriate Commission shall adopt the tariff 

if such tariff has been determined through transparent process of bidding in accordance with the 

guidelines issued by the central government. 

 

While Section 61 provided the power of tariff determination to the Appropriate 

Commission, which amongst other things, shall ‘encourage competition’, Section 63 is an 

overriding provision, wherein the Appropriate Commission shall be required to ‘adopt’ the 

tariff, if it is determined through competitive bidding guidelines issued by the Central 

Government. Accordingly, the Appropriate Commission shall have no authority to 

’determine’ the tariff, in accordance with Section 62, if it is discovered under Section 63 of 

the EA, 2003. In line with Section 63 of the EA 2003, the Ministry of Power (MOP) has 
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developed the Standard Bidding Guidelines (SBG) for conventional power procurement. 

These guidelines have been briefly discussed in a subsequent section.  

 

5.2 National Electricity Policy (NEP) and Tariff Policy (TP) 

The NEP and TP, also encourage power procurement from renewable energy sources by 

means of competitive bidding mechanisms. The clauses 5.12.1 and 5.12.2 of NEP provide 

that efforts need to be made to reduce the capital cost of RE projects by means of competitive 

bidding and share of RE shall be progressively increased by means of competitive bidding. 

 

National Electricity Policy 

5.12.1 Non-conventional sources of energy being the most environment friendly, there is an urgent 

need to promote generation of electricity based on such sources of energy. For this purpose, 

efforts need to be made to reduce the capital cost of projects based on non-conventional and 

renewable sources of energy. Cost of energy can also be reduced by promoting 

competition within such projects. At the same time, adequate promotional measures 

would also have to be taken for development of technologies and a sustained growth of these 

sources. 

5.12.2 The Electricity Act, 2003, provides that co-generation and generation of electricity from 

non-conventional sources would be promoted by the SERCs by providing suitable measures 

for connectivity with grid and sale of electricity to any person and also by specifying for 

purchase of electricity from such sources, a percentage of the total consumption of electricity 

in the area of a distribution licensee. Such percentage for purchase of power from non-

conventional sources should be made applicable for the tariffs to be determined by the SERCs 

at the earliest. Progressively the share of electricity from non-conventional sources would 

need to be increased as prescribed by State Electricity Regulatory Commissions. Such 

purchase by distribution companies shall be through competitive bidding process. 

Considering the fact that it will take some time before non-conventional technologies 

compete, in terms of cost, with conventional sources, the Commission may determine an 

appropriate differential in prices to promote these technologies.” 

 

Tariff Policy 

Clause 6.4 of the Tariff Policy, 2016 mandates for Discoms to procure renewable power from 

projects above certain capacity through competitive bidding only, after notification by 

Central Government. It also states that Central Government may notify an appropriate bid 

based tariff framework for renewable energy.  

“6.4  Renewable sources of energy generation including Co-generation from renewable 

energy sources: 

...... 
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(2) States shall endeavor to procure power from renewable energy sources through competitive 

bidding to keep the tariff low, except from the waste to energy plants. Procurement of power 

by Distribution Licensee from renewable energy sources from projects above the notified 

capacity, shall be done through competitive bidding process, from the date to be notified by 

the Central Government.  

However, till such notification, any such procurement of power from renewable energy 

sources projects, may be done under Section 62 of the Electricity Act, 2003. While 

determining the tariff from such sources, the Appropriate Commission shall take into 

account the solar radiation and wind intensity which may differ from area to area to ensure 

that the benefits are passed on to the consumers. 

(3) The Central Commission should lay down guidelines for pricing intermittent power, 

especially from renewable energy sources, where such procurement is not through 

competitive bidding. The tariff stipulated by CERC shall act as a ceiling for that category. 

(4) In order to incentivize the Distribution Companies to procure power from renewable sources 

of energy, the Central Government may notify, from time to time, an appropriate bid-based 

tariff framework for renewable energy, allowing the tariff to be increased progressively in a 

back-loaded or any other manner in the public interest during the period of PPA, over the 

life cycle of such a generating plant. Correspondingly, the procurer of such bid-based 

renewable energy shall comply with the obligations for payment of tariff so determined. 

 

5.3 Competitive Bidding Guidelines 

One of the landmark changes brought by EA 2003 is the introduction of competition in the 

procurement of power by the state utilities. Following the provisions under Section 63 of EA 

2003, the MOP issued the Competitive Bidding Guidelines (CBG) for the first time on 19 

January 2005, aiming to achieve the following objectives: 

a) Promote competitive procurement of electricity by distribution licensees. 

b) Facilitate transparency and fairness in procurement processes. 

c) Facilitate reduction of information asymmetries for various bidders. 

d) Protect consumer interest by facilitating competitive conditions in procurement of 

electricity. 

e) Enhance standardization and reduce ambiguity and hence time for materialization of 

projects. 

f) Provide flexibility to suppliers on internal operations while ensuring certainty on 

availability of power and tariffs for buyers: 

� Tariff to be quoted upfront for life of plant and regulator to adopt tariff arrived 

through transparent bidding process as specified by guidelines.  

� Developer has the flexibility to choose optimum unit configuration. 

� Provides incentive to developer to adopt innovative financial modelling and tax 

planning to ensure competitive tariff and return on investment. 
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These guidelines were issued for procurement of electricity by distribution licensees 

(procurer) for base-load, peak-load and seasonal power requirements through Competitive 

Bidding for: 

• Long-term (7 years and above) 

• Medium-term (1 year to 7 years) 

Two bidding mechanisms were identified, namely, Case 1 and Case 2, broadly differentiated 

as under: 

Table 5: Differentiation between Case1 & Case2 bidding 

Parameters Case 1 Bidding Case 2 Bidding 

Location  Not specified. Fixed upfront. 

Technology Not specified. 

Technology neutral. 

Fixed upfront. 

(Sub-critical/super critical). 

Fuel Not specified. 

Procurer only concerned with 

Power. 

Fuel is also specified. However, 

arrangement of fuel may either be done 

by the procurer or left to the bidder.  

State Generally done by individual 

state. 

Can be done by individual state or for 

multiple States by formation of SPV 

(UMPPs).  

Clearances Bidders responsible for all the 

clearances. 

The Nodal Agency appointed by the 

Procurers gets all the clearances for the 

SPV. 

Risks High—for developer. 

Low—for procurer state. 

High—for procurer states. 

Low—for developer. 

 

 

5.4 Competitive Bidding—Experience in conventional sector 

As EA 2003 mandated distribution utilities to procure conventional power through 

competitive bidding route, various state Discoms, including those from Gujarat, 

Maharashtra, Uttar Pradesh and Haryana have opted for Case 1 route of competitive 

bidding. An analysis of prices and quantum of Case1 bids for the last five years are 

presented below: 
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Figure 9: Trend in Case1 bids 

 

 

In last six years, more than 20 GW of power was procured through Case1 long term bidding. 

The weighted average prices have moved from INR 2.67/kWh in FY 2009 to INR 5.39/kWh 

in 2014, translates to compounded annual growth rate (CAGR) of more than 15%.In fact, the 

competitive bidding results have shown a significant increase in power procurement cost 

from the conventional sources. This has resulted in bringing down gap between 

conventional and renewable power and hence, making renewable power cost competitive 

compared to conventional power. 

 

Under Case 2, route of competitive bidding, four Ultra Mega Power Projects (UMPPs) of 

4,000 MW each, have been awarded till now, namely Saasan, Mundra, Krishnapattam and 

Tilaiya. Out of these, Saasan and Tilaiya were domestic coal based, while Mundra and 

Krishnapattam were imported coal based projects. While Tata Power won the Mundra 

UMPP, the other three were won by Reliance Power. 

Figure 10: Trend in Case2 bids 
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Till now only Mundra and Sasan UMPPs have been commissioned and fully operational. 

The other two UMPPs—Krishnapattam and Tilaiya have not seen the  light of day due to 

various issues such as land acquisition issues, high prices of imported coal prices and so on. 

Reliance Power has pulled out of the Tilaiya power project in Jharkhand, citing inordinate 

delay in land acquisition and has terminated power purchase agreements with 18 buyers in 

10 states. Krishnapatnam UMPP has also been stopped and the matter is sub-judice. Such 

cases discourage state utilities to procure power under case-2 bids. Ministry of Power has 

recently revised standard bidding documents for such biddings and new guidelines are 

expected to boost developer’s as well as procurer’s confidence. 

 

The imported coal based UMPPs, namely Adani’s Mundra (Case 1) and Tata’s Mundra 

(Case 2) sought revision in tariffs on account of unforeseen coal price escalation due to 

change in foreign law. Though, tariff revision was strictly not covered under the power 

purchase agreements, still CERC approved compensatory tariff package to generators. On 

appeal by Discoms, the Appellate Tribunal of Electricity (ATE), in its interim order, 

confirmed the higher compensatory tariff as approved by CERC, but stayed the past 

recovery. In a further appeal in the Supreme Court, the Apex Court stayed the interim order 

of ATE for paying compensatory tariff and asked the ATE to finalise the matter 

expeditiously.  

 

Further, in the wake of e-auction of coal blocks under the Coal Mines (Special Provisions) 

Act, 2015, it is expected that domestic coal based projects will also face issue of increase in 

coal prices. Hence, there is likely similar litigation with respect to compensatory tariffs in 

settled through competitive bidding for domestic coal based power projects as well. 

 

On one side, it is argued that purpose of the bidding process is losing its relevance, due to 

opening up of bidding prices by regulatory authorities, while on the other side it is seen as a 

learning experience for all stakeholders and call for the requisite improvements in the 

bidding guidelines. 

 

5.5 Competitive Bidding in Renewable Energy Sector 

5.5.1 Regulator Initiatives  

An early initiative of introducing competitive bidding in renewable energy sector faced 

several legal hurdles. The KERC issued RE tariff order for power procurement, which was 

challenged by South Indian Sugar Mills Association (SISMA) by way of review petition in 

KERC as well as appealed in the Appellate Tribunal of Electricity (ATE). ATE in its 

judgment on Appeal No 129 of 2005 and 41 of 2006 (SISMA Vs KERC) dated May 14, 2007, 

directed KERC to issue renewable energy competitive bidding guidelines, upon which 
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KERC initiated the process of finalizing the bidding guidelines. Against this, various parties 

approached ATE, High Court and Supreme Court, and the Supreme Court admitted the 

petition, staying the said ATE order. Since then the matter has been stayed sub-judice. 

 

Subsequently, in its order dated May 10, 2015, RERC, also withdraws its proposed tariff 

regulation proposing amendment on competitive bidding based procurement of renewable 

energy by distribution licensee, stating that: 

“12.  It may be mentioned that the existing competitive bidding guidelines issued by the Ministry 

of Power under Sec. 63 of the Electricity Act do not cover procurement of power from RE 

sources and a Committee has recently been constituted to, inter-alia, evolve guidelines for 

competitive bidding for procurement of power from such sources.  

13.  In the light of the fact that Hon’ble Supreme Court has stayed the directions of Hon’ble 

Tribunal in respect of issue of guidelines by KERC to introduce competitive bidding process 

and considering the stand taken by the Central Government in the Delhi High Court, it 

emerges that the Commission through Regulation or otherwise cannot frame 

guidelines for transparent bidding under Sec. 63 or any other provision of the 

Electricity Act and Sec. 62 is the only available option for tariff determination in the 

circumstances prevailing as on date. 

 

5.5.2 Competitive Bidding Guidelines by MNRE 

In December 2012, MNRE also published draft guidelines for tariff based competitive 

bidding process for grid connected power projects based on RE sources.  

MNRE developed these guidelines to cover grid connected renewable energy sources 

(excluding wind power) under the above provisions of Section 63 of the EA 2003, keeping in 

view the following specific objectives:  

a) Promote competitive procurement of electricity from renewable energy sources by 

distribution licensees. 

b) Facilitate transparency and fairness in procurement processes. 

c) Facilitate reduction of information asymmetries for various bidders. 

d) Protect consumer interests by facilitating competitive conditions in procurement of 

electricity. 

e) Enhance standardization and reduce ambiguity and hence time for materialization of 

projects. 

f) Provide flexibility to sellers on internal operations while ensuring certainty on 

availability of power and tariffs for buyers. 



 

 

41 | P a g e  

 

Along with these guidelines, MNRE also prepared SBDs for Case1 and Case2 and forwarded 

these to MOP for notification in accordance with Section 63 of the EA 2003. However, these 

documents are yet to be notified by MOP and hence, sans any legal sanctity. Further, MNRE 

has clarified in the draft guidelines that these would not be applicable for wind projects. 

 

Recently in June 2016, MNRE has published Draft Guidelines for Implementation of Scheme 

for Setting up of 1000 MW CTU connected wind Power Projects. The objective of these 

guidelines is to facilitate non-windy States to fulfil their Non-Solar RPO targets and also to 

boost the investment in the sector. Here it is worth mentioning that many of non-windy 

States have not yet fulfilled their Non-Solar RPO targets and facilitating RE procurement 

through competitive process for such non-compliant States would be discouraging for the 

compliant States as well as wind generators.   

 

5.6 Competitive Bidding Trend in Solar PV 

In case of solar energy, competitive bidding has emerged as the most effective means for 

procurement and meeting the RPO targets. Various solar bidding initiatives for various 

states including Rajasthan, Madhya Pradesh, Odisha, Andhra Pradesh, Telengana, Tamil 

Nadu and Karnataka solar tariff has witnessed good response from investors and has also 

lead to steep digression in tariff as compared to FIT framework notified by CERC and 

various SERCs. 

Figure 11: Solar PV Tariff Trend 
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Solar tariffs have shown declining trends due to reduction in solar PV module price. In FY 

2011, solar energy was priced at INR 17.9/kWh which further reduced in the range of INR 

6.5/kWh in 2014 to INR 4.3/kWh in recent bid process in Rajasthan in 2016. It is expected 

that tariff will further go down due to government’s policy push to achieve gigantic 100 GW 

target by 2022. Further, with government considering the option of ”dollar denominated 

bidding,” the tariffs are likely come down further due to reduction in exchange rate hedging 

cost. Clearly, competitive bidding is not the only reason for reduction in solar PV tariffs. 

 

Here, it may be noted that the reverse bidding mechanism adopted in solar tariff bidding is 

strictly not in conformity with the provisions of Section 62 of the EA 2003 Act. 
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6 Options for Competitive Procurement of Wind 

Wind power procurement based on FIT approach has worked very well in Indian context. 

Besides, REC mechanism has also worked well during initial period but for lack of adequate 

RPO enforcement, RE power off-take under this route is suffering. Reverse bidding through 

discount on tariff has enabled another option for allotment of project development rights 

and power procurement in case of solar power projects. While the debate on competitive 

procurement as against FIT based procurement would continue, the selection of appropriate 

model for RE procurement needs to be compliant with the framework of Electricity Act, 

National Electricity Policy and Tariff Policy. India has experience with a number of RE 

procurement mechanisms.  

 

Both the feed-in tariff approach and reverse bidding have met with success in different 

sectors and at different stages of market development. However, no concrete analysis has 

been undertaken to understand the economic cost and impact of these mechanisms. The 

draft National Wind Mission has suggested yet another model of centralized RE 

procurement at national level as against existing practice of state level procurement as 

guided by state specific requirement and prevalent policy and regulatory regime at state 

level. There are several merits and demerits associated with each of the option of RE 

procurement. Transparency in procurement, ease of RE power procurement, standard 

contracting arrangement, certainty of regulatory principles and approach are the key to 

success for any RE procurement model. The subsequent sections discuss the competitive 

procurement options for wind. 

 

6.1 APPC plus REC as Proxy for Competition 

The other mode for wind power procurement is purchasing power from the renewable 

generator at Average Power Purchase Cost (APPC) determined annually by the SERCs. The 

RE project registered with REC registry is eligible to offer power to the Discom at its 

respective APPC as determined by the appropriate SERC. The Discom is not required to 

undertake competitive route for power procurement from RE sources at APPC. Such power 

sold is considered as component equivalent to procurement of power from conventional 

sources of power and the REC accredited on account of such RE power, are available for sale 

in the form of REC at power exchanges. Therefore, this APPC–REC mechanism already has 

an inbuilt competitive mechanism. The power sale to Discoms at APPC provides certainty of 

off-take to the RE generator and trading of REC at power exchange are envisaged to carry 

the competitive feature. The prices of REC are market discovered within the band of floor 

and forbearance prices as determined by CERC from time to time.  

 

However, this method of procurement faces several challenges because of reasons like non-
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compliance RPO by Discoms, especially in non-RE rich states coupled with non-enforcement 

by SERCs until recently. This has resulted in poor off-take of REC in the exchange market. 

Consequently, there has been a huge pile up of unsold RECs, which is increasing and the 

sale price continues to stick to the floor price for quite a while for both solar and non-solar. 

Further, the Discoms are not so keen to procure RE power at APPC, due to its variable 

nature, which in any case is neither supporting their RPO compliance targets, nor aiding 

them in bringing down overall weighted average power procurement cost.  

 

However, with the recent actions by SERCs strengthening RPO compliance, clarity on 

applicability of RPO on captive and open access consumers by Supreme Court Judgment, 

coupled with the proposed amendment in REC mechanism excluding captive generation 

and open access transactions availing banking facilities, wheeling or cross-subsidy surcharge 

concessions, from REC framework, REC Market is expected to regain its competitive feature 

in the near future, in true sense. Presently, the REC prices are continuously stuck to the floor 

price, with marginal increase in the volume towards the end of the fiscal year. Therefore, 

with stringent RPO compliance on part of SERCs, the APPC plus REC Mechanism, will act 

as one of the mode of competitive procurement. Assuming, strengthened RPO compliance 

mechanism, robust M&V framework in place, and a nationally accepted long-term RPO 

trajectory reflecting the national level targets, the APPC plus REC Mechanism can still 

emerge as one of the alternatives, if not the only one, for RE procurement through 

competitive mechanism.  

 

6.2 Procurement Using Case 1 or Case 2 Bidding Framework 

Over the last ten years, various renewable energy technologies such as wind, solar, biomass, 

cogeneration, small-hydro and so-on have come to foray. Competitive bidding mechanism, 

whether it is Case 1 or Case 2 type of bidding is required to be designed in such a way that it 

takes into account technology specific key considerations associated with wind energy, 

including different risk parameters such as variability of resource, capacity utilization 

factors, set of clearances required and so on. 

 

Competitive bidding, if designed and implemented well, can be an effective way to procure 

the required renewable power at the least cost. CB will incentivize higher energy generation 

(higher CUFs) eventually leading to lower tariff impacts and achieve higher capacity 

addition targets. This is gravely important for India, given the financial health of our public 

utilities which puts added onus on policy makers and regulators to facilitate cost reduction. 

 

Under Case 1 type of bidding, the RE developers across various technologies such as solar, 

wind, biomass, small hydro would be eligible to participate. This would be subject to 
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completion of certain preliminary preparatory activities including site identification and 

obtaining clearances for land, forest, environment and so on, undertaking resource 

assessment studies, development of detailed project report (DPR) and streamlining various 

linkages including fuel, water and so on. Thus, various associated risks are required to be 

borne by the developer. Further, with bidding taking place between various technology 

types, it is expected that dominant and much more mature and cost effective technologies 

such as wind and solar would constitute a major share of bidders. However, since the Case I 

bidding can be initiated within short duration, only developers with land banks and 

clearances in place can participate or at least have a clear head start.  

 

On the other hand, under the Case 2 type of bidding framework, the bidding is undertaken 

within same renewable technology type and all the preparatory activities such as site 

identification, resource measurement/potential assessment for given site, land acquisition, 

associated infrastructure development including evacuation arrangement, availing all 

critical clearances are completed by the procuring agency. This creates a level playing 

platform for all participants and suitable risk sharing arrangements to attract developers.  

 

The site assessment especially for wind power takes time and hence, the bidding process 

should not get limited to developers who have a head start with respect to obtaining land 

and doing the necessary wind resource assessment. The Case 2 type of bidding will prevent 

unfair advantage to some players owing land at wind rich sites. 

 

Further, the clause 2 of Para 6.4 of the erstwhile Tariff Policy categorically provide that 

competitive bidding for renewable energy sources will have to be undertaken at the 

discretion of Appropriate Commission and that too for the RE technologies of similar type. 

Thus, the tariff policy also advocates Case 2 type of bidding mechanism especially for 

procurement of renewable energy. 

 

Data asymmetry, land acquisition (especially for Case1 bidding) and financing are important 

concerns that need to be addressed before moving towards bidding. Site assessment, 

especially for wind power takes time and hence the bidding process should not get limited 

to developers who have a head start with respect to obtaining land and doing the necessary 

assessment. Land hoarding by some players can lead to unfair advantage in case of Case 1 

bidding. Hence Case 2 bidding may be a better option to create a level playing field for the 

participants. Further, comparison between wind and solar power may not be appropriate in 

India since there are a very high number of developers and technology providers in the solar 

sector as opposed to the vertically integrated wind sector in India with additional 

restrictions on entry of international technology providers. 
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Accordingly, a detailed Case 2 bidding framework may be developed consisting the 

following key features: 

a) Constitution of the Empowered Committee consisting of experts from CEA, Central 

Transmission Utility (CTU), NITI Aayog and MNRE in order to identify the Projects to be 

developed, to facilitate evaluation of bids and also to facilitate development of projects 

under the bidding scheme. 

b) Renewable Energy Corporation of India (RECI) or some other central agency to be the bid 

process coordinator, as well as procurement agency, with appropriate payment security 

mechanism in place, to provide the requisite payment security comfort to the project 

developers.  

c) Project Preparatory Activities to be in place well before the commencement of Bidding 

Process, including site identification, land acquisition, environmental/forest clearance, 

wind resource assessment data, necessary transmission evacuation clearances, etc. 

d) Prior to the bidding process, the requisite PPAs, transmission connectivity agreements, 

and other project related agreements – escrow, hypothecation, etc. should be entered 

between the SPV between the concerned entities. 

e) The bidding parameters may be among - tariff based, reverse bidding with FIT as ceiling 

tariff, viability gap funding, minimum incentives, maximum CUF, etc. 

 

It is recommended that the proposed competitive bidding framework should be first taken 

up for the proposed Government backed GW scale Wind Parks. In order to avoid monopoly 

in a bidding round, a restriction on maximum allocation up to 20%-25% per bidder should 

be in place.   

 

Further, while rolling out competitive bidding framework in the wind sector, sufficient 

precautionary measures are required, so that the existing market structures are not affected. 

For instance, badly designed penalties or prequalification requirements may reduce the 

number of potential developer participants and push small and medium-sized players out of 

the market. Therefore, before full-fledged rollout of the competitive bidding mechanism in 

wind sector, more experience is imperative to improve design, to make outcomes more 

predictable, and to evaluate conditions under which they become suitable instrument to 

meet ambitious RE targets. To achieve the desired results from the competitive bidding 

mechanism, following points should be considered:  

a) While considering the volume of capacity under a competitive bidding round, the 

market’s ability to supply should be kept into consideration 

b) There should be sufficient time period between the two rounds of competitive bidding 

c) The bidding mechanism should ensure stringent qualification criteria, and strong 

penalties for not commissioning on time to exclude non-serious bidders. 
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Further, following steps also need to be taken simultaneously, to improve deployment 

effectiveness: 

a) Improve transmission infrastructure to address completion risk 

b) Payment guarantees to reduce off-taker risk 

c) Start with location-specific bidding in which the govt. procures land and other regulatory 

permits, and plans for transmission infrastructure in advance 

d) Include a limit on capacity per bidder. This will increase competition and will fairly 

allocate capacity to multiple developers  

e) Penalties for not commissioning to address underbidding 

f) Include design elements such as - guarantees to cover off-taker risk and certified pre-bid 

ground resource assessment 

 

The experience of renewable energy procurement internationally (as discussed in sections 

earlier), as well as India’s own experience of competitive bidding in solar PV sector, can be 

adopted for preparing an effective framework for introduction of competitive bidding in the 

wind sector in India. 

 

6.3 Capacity Procurement 

The procuring agency can enter into a long term Energy Purchase Agreement (EPA)/Power 

Purchase Agreement (PPA) with renewable energy project developer in two ways i.e., 

capacity based (MW) and energy based (MU) contract. Considering variable nature of wind, 

projects with similar capacity may offer different quantum of energy, on account of different 

CUFs. However, due to capacity based contract, project developers have no obligation 

towards the quantum of net energy being supplied. Further, the tariff for wind being single-

part comprising only the energy charges, it is suitable to enter into energy based contracting. 

 

Further, in order that DISCOM  comply to with its RPO target, which is specified on energy 

terms, it is prudent that project developer contracts with DISCOM in terms of contracted 

energy rather than on contracted capacity. The renewable energy developer shall have the 

right to sell energy in excess of the contracted energy to any third-party subject to first right 

of refusal to the DISCOM.  

 

The renewable energy developer shall also be permitted to sell energy being part of 

contracted energy, in case the same is not dispatched by the procurer without losing the 

right to receive the tariff from the concerned procurer for such un-availed contracted energy. 

In such a case, the sale realization in excess of energy charges shall be equally shared by the 

Seller with the concerned procurer. 
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6.4 Possible threats and disadvantages of competitive bidding 

6.4.1 Dominance by Major Players 

Developers having land banks and other clearances will have unintended advantage over 

other players in the market. Further, developer already having strategic location i.e., nearer 

to substation shall have location advantage also. Many developers have been provided with 

the exploration permissions for assessing wind potential of the site. Such developers may 

quote aggressively in the bid process, as they have the biggest advantage of control over the 

site with wind potential. This would leave the other developers, not having existing control 

over the site, and potential developers at great disadvantage. This would result in 

oligopolistic wind market, leading to possibilities of cartelised bidding, defeating the 

purpose of competitive bidding in the sector. Therefore, it is imperative to commence the 

competitive bidding procurement framework with Government promoted Wind Parks, 

which would address this anomaly to a larger extent and provide level playing field to all 

developers.   

 

6.4.2 Winner’s Curse 

Primary challenge in competitive bidding is unrealistic prices quoted by many developers. 

At these prices, developers are not able to develop the projects despite winning or even if 

developed are not profitable for the company—hence ”Winner’s Curse.” Winner’s Curse has 

been observed on several occasions in India —even in energy sector. As discussed above, in 

case of conventional power, most of the developers are approaching electricity regulatory 

commissions with the request to provide compensatory tariff in addition to the winning 

tariff. It is becoming impossible for the developers to operate their plant on tariff as quoted 

4-5 years back. Change in fuel price has affected significantly and resulted in continued 

losses from their electricity generation businesses. Similarly, the status of solar PV projects 

with low tariffs and the sufficiency of quoted tariffs for long-term smooth operations can 

only be assessed after 3-4 years of commissioning of the projects. 

 

6.4.3 Check on Irrational Pricing 

Bidding process should have in-built mechanism to keep check on irrational pricing in order 

to avoid winner’s curse. As discussed above, many of the Case 1 and Case 2 bidding projects 

are now demanding compensatory tariff and has raised question on sanctity of bidding 

process. Similarly, this may be the case with renewable energy in future, hence, it is required 

to be addressed diligently and negate the adverse effect of such issues in advance.  

6.4.4 Defaulting Bidders 

Bidders defaulted during the bid process should be barred to participate in next bid process. 

Previously it was experienced that many bidders misquoted their technical experience in 
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order to win the bid. Such bidders should be disallowed to participate in subsequent bids in 

order to promote participation from serious players only. Further, bidders quoting 

unrealistic prices for winning the bid should be penalized heavily to maintain the 

competitive environment. 

 

6.5 Recommendations 

In the immediate future, the APPC-REC procurement model should be promoted having 

inherent features of competitive procurement. There is an urgent need to eradicate the 

problems faced by this procurement model, which includes implementation of several 

reform measures to be taken by centre and state: 

a) Enforce RPO 

b) REC should be allowed to be sold in open market 

c) Introduction of REC market-maker 

d) Provide unrestricted open access 

e) Increase inter-state sale of renewable power 

f) Capacity building of implementing agencies 

In medium to long-term horizon, the Case 2 type competitive procurement framework need 

to be introduced in wind sector, in consultation with all the stakeholders and addressing the 

issues faced by the wind sector. The Case 2 competitive bidding procurement framework 

should be initiated with Government promoted GW scale Wind Parks to enable level 

playing field to all potential developers without any head start to developers with existing 

land banks. In order to ensure existence of competitive market, it is not only essential to 

have sufficient number of potential bidders, but also create a level playing field among those 

bidders. An inadequate design of competitive bidding framework may result in low 

effectiveness in renewable energy deployment and provide hindrance in achieving the 

targets.  

 

It would be imperative to clearly define the roles of the implementing institutions, i.e., load 

despatch centres—state, regional, national and so on and regional power committees. 

Further, state level preparedness for implementation also need to be assessed, which would 

require tremendous improvement at the action centres, i.e., State Load Despatch Centres 

(SLDC), Regional Load Despatch Centres (RLDC), National Load Despatch Centre (NLDC), 

Regional Power Committees (RPC), State Nodal Agencies (SNA), particularly in areas like 

infrastructure facilities, formulation of procedures, protocols, capacity building and training 

of the staff. 






