
Developmental Impacts and Sustainable Governance Aspects of Renewable Energy Projects  

 

1 
 
 

 
 

Developmental Impacts and Sustainable 

Governance Aspects of Renewable Energy 

Projects 

 

 

Ministry of New and Renewable Energy (MNRE)      

 

September 2013                 

  

 

 
 
 
 
 
 
  



Developmental Impacts and Sustainable Governance Aspects of Renewable Energy Projects  

 

2 
 
 

CONTENTS 

Abbreviations ................................................................................................................................................ 4 

Figures and Tables ....................................................................................................................................... 5 

Executive Summary ...................................................................................................................................... 6 

1 Introduction...................................................................................................................................... 8 

1.1 Drivers of Renewable Energy in India ............................................................................................... 8 

1.2 Growth of Renewable Energy in India and Need for the Study ........................................................ 9 

1.3 Objectives of the Study ...................................................................................................................... 12 

1.4 Study Approach ................................................................................................................................. 12 

1.5 Rationale of Selecting the Project Sites ............................................................................................ 12 

1.6 Project Sites Visited During Course of Study ................................................................................... 13 

1.7 Limitations ......................................................................................................................................... 13 

1.8 Structure of the Report ..................................................................................................................... 13 

2 Environmental and Social Governance........................................................................................ 14 

2.1 Environmental Regulatory Framework of RE Projects in India ..................................................... 14 

2.1.1 Consent Process ............................................................................................................................ 15 

2.1.2 Coastal Regulation Zone Clearance .............................................................................................. 15 

2.1.3 Forest Clearance ............................................................................................................................ 15 

2.2 Other Environmental Governance Aspects ..................................................................................... 15 

2.2.1 Environmental Assessment Requirement for Externally Funded Projects .............................. 15 

2.2.2 International Acts and Treaties .................................................................................................... 16 

2.3 Social Governance Mechanism in India ........................................................................................... 16 

2.3.1 Devolved Powers to Local Governments ..................................................................................... 16 

2.3.2 Land Acquisition............................................................................................................................ 16 

2.4 Regulatory Bodies in India ................................................................................................................ 16 

2.5 Conclusion .......................................................................................................................................... 17 

Solar-Wind project sanctioning process ....................................................................................................... 17 

3 Environmental and Socio-economic Impacts ............................................................................. 18 

3.1 Macro Impacts of Renewable Energy Projects ................................................................................ 18 

3.1.1 Environmental impacts of Renewable Energy Projects .................................................................. 18 



Developmental Impacts and Sustainable Governance Aspects of Renewable Energy Projects  

 

3 
 
 

3.1.2 Socio-Economic impacts of Renewable Energy Projects ................................................................ 20 

3.2 Micro Level (site specifc) Environmental and Social Impacts of Wind Projects ........................... 21 

3.2.1 Air Pollution from Wind Farms .................................................................................................... 22 

3.2.2 Noise Pollution from Wind Farms ............................................................................................... 22 

3.2.3 Impact of Windfarm on Local Biodiversity ................................................................................. 23 

3.2.4 Socio-economic Impacts of Windfarm ......................................................................................... 24 

3.3 Micro (site specifc) Level Environmental and Social Impacts of Solar Projects ........................... 24 

3.3.1 Impact of Solar Farm on Local Environment .............................................................................. 25 

3.3.2 Impact of Solar Farm on Local Health ......................................................................................... 26 

3.3.3 Impact of Solar Farm on Local Economy ..................................................................................... 26 

3.4 Conclusion .......................................................................................................................................... 27 

3.4.1 Environmental Impacts from Wind Farms .................................................................................. 27 

3.4.2 Social Impacts from Wind Farms ................................................................................................. 27 

3.4.3 Environmental Impacts from Solar Farms .................................................................................. 28 

3.4.4 Social Impacts from Solar Farms ................................................................................................. 29 

4 Conclusion & Recommendations .................................................................................................. 31 

Annex I: Relevant Environmental and social Acts of India .................................................................... 35 

Annex II: Role of Governing Bodies in India ............................................................................................ 46 

Annex III: Primary Surveys........................................................................................................................ 48 

Overall scenario of wind farms in Tamil Nadu ............................................................................................. 48 

Case study 1 .................................................................................................................................................. 49 

Case study 2 .................................................................................................................................................. 51 

Case study 3 .................................................................................................................................................. 53 

Case study 4 .................................................................................................................................................. 55 

Case study 5 .................................................................................................................................................. 57 

Case study 6 .................................................................................................................................................. 58 

Environmental and Social Issues Observed ................................................................................................ 58 

Annex IV: Experience from Other Countries ........................................................................................... 61 

Annex V: Environmental Clearance Process in India ............................................................................. 71 

Bibliography ................................................................................................................................................ 72 

 

  



Developmental Impacts and Sustainable Governance Aspects of Renewable Energy Projects  

 

4 
 
 

ABBREVIATIONS  

 
AC Alternating Current 

ADB Asian Development Bank 

CCA Common Consent Applications 

Cd Cadmium 

CEA Central Electricity Authority 

CO2 Carbon di-Oxide 

CO2eq Carbon di-Oxide equivalent  

CPCB Central Pollution Control Board 

CRZ Coastal Regulation Zone  

CTE Consent to Establish 

CTO Consent to Operate 

CWET Center for Wind Energy Technology 

Db Decibels  

DC Direct Current 

DFO Divisional Forest Officer 

EAC Expert Appraisal Committee 

EC Environmental Clearance 

EHS Environmental, Health and Safety 

EIA Environmental Impact Assessment 

GHG Green House Gas 

GoI Government of India 

HLWG High Level Working Group 

HTL High Tide Line 

IFC International Financial Corporation 

INR Indian National Rupee 

KL Kilo Litre 

Km Kilometer 

kWh Kilo Watt Hour 

LCA Life Cycle Analysis 

M Meter 

MNRE Ministry of New and Renewable Energy  

MoEF Ministry of Environment and Forests 

MW Mega Watt 

NPV Net Present Value 

Pb Lead 

PRI Pancahyati Raj Institutions 

R&R Resettlement & Rehabilitation 

RE Renewable Energy 

SEIAA State Environmental Impact Assessment 
Authority  SHP Small Hydro Project 

SPCB State Pollution Control Board  

SPV Solar Photo Voltaic 

Sq. m. Square Meter 

Te Tellurium 

TOR Terms of Reference  

USA United State of America 

VVNL Vidyut Vyapar Nigam Limited 

WB World Bank  

WGEEP Western Ghats Ecology Expert Panel 

 
 



Developmental Impacts and Sustainable Governance Aspects of Renewable Energy Projects  

 

5 
 
 

FIGURES AND TABLES 

 

List of Figures  

Figure 1: LCA Emissions from Power Sources ........................................................................................................................... 6 
Figure 2: Comparison of Growth in GDP and Power Generating Capacity in India ................................................... 8 
Figure 3: Renewable Energy Generation in India - End of March 2012 ......................................................................... 9 
Figure 4: Renewable Energy Distribution in 12th Five Year Plan .................................................................................. 11 
Figure 5: India’s Power Generation Capacity 2008-21F ..................................................................................................... 11 
Figure 6:  Electricity generation associated GHG emissions in India (Year 2009) ................................................. 19 

 

List of Tables 

Table 1: CO2 Emissions from Power Sector in India ............................................................................................................ 18 
Table 2: Life Cycle GHG Emissions from Large-scale Solar Power ................................................................................. 19 
Table 3: GHG Emission for Different Solar Amorphous PV ............................................................................................... 20 
Table 4: Comparison of Emissions of Mercury and Cadmium from Coal Fired and Solar Power Plant ........ 20 
Table 5: GHG Emissions from RE, Nuclear and Coal Fired Power Plants .................................................................... 20 
Table 6: Distribution of Jobs across RE sectors ...................................................................................................................... 20 
Table 7: Estimated employment in the RE sector- Moderate and High Growth Scenarios ................................. 21 
Table 8: Summary- Wind Farm Site Visits ................................................................................................................................ 21 
Table 9: Noise Pollution from Wind Farm ................................................................................................................................ 22 
Table 10: Acceptable Noise Level Limits Recommended by CPCB ................................................................................ 22 
Table 11: Summary of Field Visit of Solar Farm Site ............................................................................................................ 25 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

  



Developmental Impacts and Sustainable Governance Aspects of Renewable Energy Projects  

 

6 
 
 

EXECUTIVE SUMMARY 

India’s rising economic activities, growing population and improving living standards have led to a steady 

growth in her appetite for quality and quantity of energy services. As the economy expands the electricity 

demand is going to grow further. Considering the energy security concern for and commitment to a ‘Low 

Carbon Growth Strategy’, the 12th Five Year plan of the country included plans to ensure sustainable 

development of the power sector. 

Renewable Energy (RE) solves the sustainability problem associated with conventional fuels used for 

power generation as these sources are non-exhaustible and relatively clean. Further, RE is also an 

economical off-grid energy solution for remote locations. The 11th Five Year Plan realized the significant 

role of new and renewable energy to enhance the domestic energy supply options as well as the need to 

diversify energy sources. The 12th Five Year plan’s strategy aims to develop the RE sector through 

capacity addition in wind power, small hydro power, solar power, and bio-power. Thus the RE space in 

the country is going to witness a large number of RE projects in coming years. 

Due to the RE impetus an increase in the development of medium to high density wind and solar farms in 

India is expected. In this scenario it becomes important and necessary to revisit the impacts of RE 

projects in the neighborhood where these projects are coming up. Thus, this study is commissioned by 

MNRE to assess the environmental and socio-economic impacts of RE projects in India, particularly from 

solar PV and on-shore wind farms. 

This study was carried out combining primary and secondary research. During the course of the study, 

solar and wind power projects sites were visited to develop understanding on the environmental 

externalities of the projects. Also, thorough literature review was carried out to study the RE governance 

and operational aspects in the country. The study analyzed the existing governance and institutional 

mechanism regulating the RE project development and operations. Further, micro and macro level 

environment and social impacts of RE projects were studied to arrive at the conclusions. 

The environmental and social governance system for projects in India is well established. There are 

institutions and processes governing every operational aspect of RE project development and local 

institutions, in the form of democratic bodies, to safeguard micro level ecological and social concerns. For 

power sector, the environmental regulations vary depending on the electricity generation capacity of the 

plant. Specific to RE projects (wind and solar), there has been a rigorous assessment of the projects 

within MoEF and after much deliberations such energy projects are kept out of the purview of stringent 

scrutiny considering their negligible negative impact on surrounding environment. 

The RE projects substitute fossil fuel, thus focus on such projects can help reduce the GHG emissions from 

the energy sector. Considering the life-cycle approach, the net CO2 emissions from RE projects is 

significantly lower than that of coal and natural gas based energy generation facilities (summarized in 

table below).   

LCA Emissions    
(g CO2 equivalent/kWh) 

Wind Solar Nuclear Coal CFB 

Implementation  13.7 37.5 1.2 3.6 

Operation  4.7 12.0 12.4 918.8 

Decommissioning  0.6 0.5 0.4 52.2 

Total  19.0 50.0 14.0 975.3 

Figure 1: Life-cycle Emissions from Power Sources 

Also, at the local level the environment and social impacts of the wind and solar farms are negligible if the 

projects are developed on wasteland. For projects coming up in environmentally fragile regions adequate 

regulatory safeguards do exist. Renewable projects don’t have long term irreversible impact on the local 
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environment due to zero emissions associated with operations. However, there may be some pollution 

related issues due to irresponsible dumping of waste generated at site.  

RE projects require land, which is a scarce resource. Since RE sector is growing fast, hence the land 

acquisition linked perceived issues should be studied in detail as there is possibility that the resource 

demand by solar and wind projects may rake up several socio-economic conflicts in near future. Such 

projects will have to compete with other sectors for land. This will therefore either impede the growth of 

RE development in the country or create direct conflict between the projects and the communities 

residing in the vicinity of such projects. 

Water is another resource that may create conflicting situation. Water requirement of large solar projects 

for maintenance purposes may be a cause of concern for the communities residing close to such projects 

and sharing same resource. 

The report concludes that existing legal framework or the governance structure to mitigate or manage the 

environmental and social impacts is sufficient.  At the current capacity, RE projects have minimal social 

and environmental impacts. Due to rapid growth, the sector may witness conflicts around land and water 

issues. Hence it’s recommended that new RE projects should be encouraged to utilize the areas which are 

conflict free and readily available. Also the natural resource use by the RE projects need to be regulated. 

At the same time, RE projects need continuous government support so that investments in such projects 

can be encouraged in turn RE projects can be made party to the local developmental activities.  
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1 INTRODUCTION  

India’s rising economic activities, growing population and improving living standards have led to a steady 

growth in her appetite for quality and quantity of energy services.  India’s total population grew by 190 

million during 2001-20111. India’s economy is also expanding fast (Government of India’s 12th Five Year 

plan for 2013-17 aims at an annual economic growth rate of around 8% (Planning Commission, 2011)) 

and to sustain this level of growth India needs to quickly add energy generation capacity. 

India currently is the fifth largest producer of electricity globally but is still a power deficit state. As the 

economy grows in coming years the electricity demand will further rise as there is strong correlation 

between rise in energy consumption and economic growth (Figure 2). India has been putting steady 

efforts at increasing its energy generation capacity. However, the demand for energy has been 

continuously outstripping supply. This has strained the electricity distribution and deteriorated the level 

of energy services in the country. This situation becomes worse during the periods of peak power 

consumption. As per the estimates by Central Electricity Authority (CEA), average month wise power 

deficit was 8.7% during year 2012-13 (Central Electricity Authority, 2013).  In this scenario, renewable 

energy can be considered as one of the ways to partially meet country’s growing energy demand. 

 

 

Figure 2: Comparison of Growth in GDP and Power Generating Capacity in India2  

This chapter identifies the need for the study by outlining the drivers to deploying Renewable Energy 

(RE). It provides an introduction to the Terms of Reference (ToR) provided by Ministry of New and 

Renewable Energy (MNRE) for this study. It also describes the approach employed to carry out the 

assignment. 

1.1 DRIVERS OF RENEWABLE ENERGY IN INDIA 

Considering the energy security concern and commitment for a ‘Low Carbon Growth Strategy’, the 12th 

Five Year plan has provisions to ensure sustainable development of the power sector. In their efforts to 

reduce GHG emissions, Government is emphasizing the development of nuclear power, hydro power as 

well as power from renewable sources.  

Renewable energy solves the sustainability problem associated with conventional fuels used for power 

generation as these sources are non-exhaustible, free and relatively clean, hence more sustainable. In 

theory, these sources will be able to guarantee secure energy supplies for generations to come (Müller, 

Brown, & Ölz, 2011). 

                                                                 
1 http://censusindia.gov.in/2011-prov-results/data_files/india/Final_PPT_2011_chapter3.pdf   
2
 Central Electricity Authority, World Bank 

http://censusindia.gov.in/2011-prov-results/data_files/india/Final_PPT_2011_chapter3.pdf
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Development of RE resources is being accorded special emphasis in view of not just its inherent 

advantages of cleaner power production but also the social benefit of providing energy access and energy 

security to remote areas. 

The drivers identified herein for development of renewable energy in India are –  

(i) Country’s interest in energy security; 

(ii) High potential of wind and solar energy in India; 

(iii) Emissions reduction by shifting from polluting sources like oil and coal;  

(iv) Country’s interest towards clean energy options. 

The renewable energy installed capacity in India is growing steadily. In March 2012, RE installed capacity 

stood at 24,914.24 MW which was 10.5% of the power mix in the country (Central Statistics Office, 

2013)3.  Within 15 months the RE capacity in the country has expanded by 15%, as on June 2013 this was 

28708.9 MW (Source: MNRE Website4). 

 

Figure 3: Renewable Energy Generation in India - End of March 2012 (Source: MNRE Website) 

 

1.2 GROWTH OF RENEWABLE ENERGY IN INDIA AND NEED FOR THE STUDY 

In the last few years the country’s macro level strategy for the power sector has changed. The Eleventh 

Five Year Plan realized the significant role of new and renewable energy to enhance the domestic supply 

options as well as the need to diversify energy sources.  

The wind power potential for India has been calculated by Center for Wind Energy Technology (CWET) to 

be 102,788 MW and 49,130 MW at 80m and 50m hub height (CWET, 2005). India has vast potential for 

solar power generation since about 58% of the total land area receives annual average global insolation 

above 5kWh/sq.m./day. The total installed capacity of grid-interactive renewable energy in India as on 

March 2013 was 28,068 MW and off-grid power capacity was 882.5 MW. Of this, 68.9% comes from Wind, 

while Solar PV contributed nearly 4.59% of the Renewable Energy in the country (MNRE, 2013). 

                                                                 
3
 The total installed capacity for electricity generation in the country as on Mar 2012 was 2,36,387 MW 

4
 http://mnre.gov.in/mission-and-vision-2/achievements/ 

Small Hydro Power 
( 3686.25 MW) 13% 

Solar Power (SPV) 
(1759.55MW) 6% 

Biomass Power 
(1264.8 MW) 5% 

Waste to Energy 
(96.08 MW)  0% 

Wind Power 
(19564.95 MW) 

68% 

Bagasse 
Cogeneration 

(2337.43 MW) 8%) 

Sourcewise Installed Capacity of Grid Interactive RE in India as on June-2013 

http://mnre.gov.in/mission-and-vision-2/achievements/
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The 12th Five Year plan’s strategy for the period of 2013-17, aims to develop the Renewable Energy (RE) 

sector through capacity addition in wind power, small hydro power, solar power, and bio-power (see 

Figure 4). 
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Figure 4: Renewable Energy Distribution in 12th Five Year Plan 

The past trends and future scenario for the RE sector in the country are depicted in Figure 5. Going by the 

projections, the RE space in the country is going to witness a large number of high capacity RE projects in 

coming years. As the most preferable and accessible locations gets congested the new projects will have 

to explore the more remote and underdeveloped regions. 

 

Figure 5: India’s Power Generation Capacity 2008-21F5 

The RE projects are coming up in areas such as coastal regions, forests, rural agriculture land, deserts and 

wasteland. These regions have traditionally witnessed low industrial development. Due to the RE impetus 

an increase in the development of medium to high density wind and solar farms is expected. 

The fast deployment of RE projects has resulted in scrutiny of such projects for their impact on local 

environment and social well being. A recent report commissioned by MoEF (termed as WGEEP6 report) to 

assess the impact of developmental activities on the ecosystem of Western Ghats notes that wind mills are 

being set up in large numbers leading to substantial negative impacts on ecology and water resources. 

The report further recommends a complete stoppage of large scale wind farms in the eco-sensitive areas 

and a cumulative EIA for wind projects coming up in less sensitive zones (Gadgil, et al., 2011). 

Meanwhile, when this work was under progress another report was commissioned. Commissioned by 
MoEF to scrutinize the WGEEP work, this report critically evaluated the WGEEP report. Termed as 
HLWG7, it recommends for including wind energy in EIA notification and bringing it under the purview of 
assessment and clearance (Kasturiranjan, et al., 2013) 

                                                                 
5
 Business Monitor International, India Power Report 

6 WGEEP: Western Ghats Ecology Expert Panel 
7 HLWG: High Level Working Group 
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In this scenario it becomes important and necessary to revisit impacts of the projects that may affect the 

locality where these projects are coming up. Hence this study was planned to measure the environment 

and socio-economic impacts of the renewable energy projects. 

1.3 OBJECTIVES OF THE STUDY 

This study is commissioned by MNRE to assess the environmental and socio-economic impacts of 

Renewable Energy (RE) projects in India, particularly from solar and on-shore wind farms. This study 

entails work on assessment of sustainable governance aspects, management challenges and 

environmental and social impacts. As per the Terms of Reference provided the objectives of the study are: 

i. To study the sustainable governance and management aspects and issues of the activities 

associated with renewable energy projects notably wind and solar. 

ii. To examine the socio-economic and environmental issues arising in medium and large-size 

renewable energy projects and, inter-alia, look at relevant studies and targets and make practical 

recommendations for sustainable governance. 

iii. To suggest a sustainable governance, and environmental management and monitoring plan 

to manage various possible impacts of renewable energy projects in an effective manner.  

1.4 STUDY APPROACH 

The overall framework to the study is based on - (i) development of macro level understanding through 

desk review of existing national policies and governance practices in environmental & social management 

of RE projects with focus on on-shore wind and solar PV energy projects; (ii) analysis of impacts on 

various environmental and social attributes; and finally (iii) providing recommendations for sustainable 

governance and impact management 

Macro level impacts of RE projects have been analysed through secondary research using international 

studies from reputed organisations, background reports and working papers of India’s Planning 

Commission. Information has also been derived from government reports and various peer-reviewed 

journals and articles. Both global and national examples have been used to highlight macro-level gain 

from RE projects. For developing first hand understanding of impacts of RE projects, a few RE sites across 

country were visited.  These visits were conducted to understand the various aspects of the RE projects 

and also to interact with the locals to understand the socio-economic and environmental impacts of the 

projects on the immediate surroundings 

Analysis based on secondary research and site visit findings were used to arrive at recommendations on 

environmental and social issues and on governance and management measures.  

1.5 RATIONALE OF SELECTING THE PROJECT SITES  

The selection of wind and solar project sites was based on composite criteria to ensure that salient 

features of RE projects can be captured in short span of time.  The site selection for the projects was 

based on following criteria: 

 Projects located in areas that may experience cumulative impacts from projects. 

 Projects which are still in construction and/ or operation phase 

 Projects in environmental sensitivity locations 

o Forests, green cover and landscape 

o Biodiversity, birds, animal crossings and fauna 

o Water bodies, rivers and coastal waters 

o Proximity to inhabited areas 

Given the study duration, it was not possible to visit multiple solar and wind projects sites that would 

make this study representative of all the solar and wind projects operating in the country. 
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1.6 PROJECT SITES VISITED DURING COURSE OF STUDY  

The sites that were visited during the course of study included: 

A. The wind sector was studied in two states of the country, namely Tamilnadu and Maharashtra. 

Four of the selected projects were in operational phase whereas two projects were still in 

construction phase. 

The environmental and social impacts from wind farm were studied using rapid survey approach 

for following project sites: 

 

1. Three wind power project sites in the state of Tamil Nadu, in areas of Tirunelvelli and 

Kanyakumari 

2. Three wind power project site in the state of Maharashtra, two in Satara district and one in 

Pune 

 

B. One solar PV site was visited in Anantpur district of Andhra Pradesh.  There are not many solar 

farms operating in India, the particular solar farm was selected for study due to its size (it’s one 

of the biggest) and location. Developed on agriculture land that is close to human habitation, the 

site was deemed to be capturing the impacts of a large solar farm on the local ecology and 

economy.  

On the solar PV site, the appraisal included discussions with senior management including Chief 

Operating Officer, Project Manager and technical personnel responsible for environmental, health and 

safety (EHS). 

1.7 LIMITATIONS  

The primary research in this study was undertaken in three states and seven projects. The sample size of 

seven cannot be termed as representative hence results from such site visits can only be indicative and 

does not provide conclusive evidence on the social and environmental performance of RE projects spread 

across the country.  

Environmental and social impacts have been assessed through a rapid appraisal mechanism which has its 

own limitation in terms of gathering of any scientific data from the ground. 

1.8 STRUCTURE OF THE REPORT 

The report develops an understanding of the current environmental and social governance mechanism in 

the country and carries out an assessment of the environmental and social impacts from wind and solar 

power plants in India to understand the challenges that may arise from these; and accordingly arrives at 

recommendations.  

The report comprises of the following sections: 

 Chapter 2 provides analysis and assessment of the national governance structures for RE 

projects. 

 Chapter 3 provides analysis and assessment of the impacts from on-shore wind and solar PV 

projects. 

 Chapter 4 provides recommendations on – (i) environmental & social management of wind and 

solar projects; and (ii) sustainable governance options and management plan. 
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2 ENVIRONMENTAL AND SOCIAL GOVERNANCE 

In India, the environmental and social governance system for infrastructure projects is well established. 

The regulatory system and implementing entities ensure that the environmental quality and social 

concerns are not compromised and any arising issues are addressed. Also there are specific guidelines to 

mitigate negative externalities associated with the project development (e.g. compensatory afforestation 

for tree felling taking place due to project). 

In this section, the environmental regulatory and consent process with specific focus on RE projects 

development is analyzed. 

2.1 ENVIRONMENTAL REGULATORY FRAMEWORK OF RE PROJECTS IN INDIA 

The overall goal of environmental permitting is to protect the human health and the environment by 

defining (in a transparent, accountable manner) legally binding requirements for sources of significant 

environmental impacts (OECD, 2007). Any project at its planning stage has to go through various 

clearances from central and state authorities. Ministry of Environment and Forests (MoEF) at the central 

level and Pollution Control Boards (PCBs) at the state level are approached for various consents. More 

details of such regulation are given in Annex I. 

When any project is initiated, the Environmental Impact Assessment (EIA) Notification, 2006 (as 

amended in 2009) needs to be considered to assess if Environmental Clearance (EC) is required or not. 

The EIA notification categorizes various projects under A, B or B1 categories based on the capacity of the 

project and subscribes different processes for EC.  

Category A projects are screened, scoped and appraised at the central level by MoEF’s Expert Appraisal 

Committee (EAC) and Category B projects are evaluated by State Environmental Impact Assessment 

Authority (SEIAA). The process for Environmental Clearance is given in Annex V. 

Specific to energy sector, the environmental regulations for governing projects vary depending on the 

electricity generation capacities of the plants. Some of the major clearances required for power plants 

include: 

 All hydroelectric power projects have to get environmental clearance. These clearances fall under 

two categories; category A if the projects are of capacity 50 MW; category B if capacity of projects is 

between 50 to 25 MW. 

 All thermal power plants  500MW based on coal, lignite and gas are categorized under category A. 

Coke, diesel and all other petroleum fuel based power plants are categorized as A if  50 MW and B if 

< 500 MW.    

 All nuclear power projects require an EIA. 

 Biomass or non-hazardous solid waste based projects, with capacity more than 15MW, require 

environmental clearance.  

Other projects using biomass or non-hazardous solid waste management below 15MW are exempt from 

obtaining environmental clearance along with small hydro projects upto 25MW. 

Specific to RE projects (wind and solar), there has been a rigorous assessment of the projects within 

MoEF and after much deliberations such energy projects are kept out of the purview of stringent scrutiny. 

This has been done considering the fact that such projects have negligible negative impact on 

surrounding environment. Wind and solar power projects are not listed in Schedule I of the 2006 

Notification that lists projects or activities requiring prior environmental clearance and hence these are 

exempt from obtaining Environmental Clearance and fall under Category C. 

Specific to RE projects, the EIA rules are defined as: 

 Biomass Projects upto 15 MW are exempted from EIA. 
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 Solar Photo Voltaic (SPV) is exempted upto a plant size of 50 hectares. 

 Small Hydro Projects (SHPs) are exempted upto a capacity of 25 MW. But the project proponents 

have to approach State Pollution Control Board (SPCB) for clearance under Air and Water Act. 

 No EIA for wind projects is required 

2.1.1  CONSENT PROCESS 

Pollution control in India is a state subject. This is one of the main instruments of environmental 

compliance and enforcement for industries. State Pollution Control Boards (SPCBs) are the competent 

authority to grant ‘Consent to Establish (CTE)’ and ‘Consent to Operate (CTO)’ to the industries.  

The consents are applicable to wind and solar projects as well. CTE is issued to projects after evaluating 

the potential environmental impacts and the design of pollution control installations and upon 

verification of compliance with these conditions. A CTO is issued with emission and effluent limits based 

on industrial sector-specific standards. Some states (e.g., Gujarat) issue consolidated consents for air and 

water pollution and hazardous waste based on Common Consent Applications (CCA). Others states like 

Chhattisgarh, issue water and air consents as well as waste management authorizations separately 

(OECD, 2006). 

2.1.2  COASTAL REGULATION ZONE CLEARANCE 

Coastal Regulation Zone (CRZ) clearance is used to regulate development in areas located along the coast 

of India. Coastal areas are considered sensitive zones and classified by the MoEF as Coastal Regulation 

Zone (CRZ) I, II, III and IV for regulating development activities in the coastal stretches within 500 meter 

of High Tide Line (HTL). Various activities are allowed in the different zones and rapid EIA is used as a 

tool for CRZ clearance. Project proponent has to ensure that CRZ clearance has been obtained and the 

project is not located in environmentally sensitive zones as notified under the CRZ classification.  

2.1.3  FOREST CLEARANCE  

The Forest (Conservation) Act, 1980, was enacted to check deforestation by restricting conversion of 

forested areas to non-forested areas. However, projects of national importance like wind and solar farms 

can be granted forest land on lease through a detailed two stage process by the MoEF. In Stage-I, the 

developer provides the necessary documents to the Divisional Forest Officer (DFO), who assesses the Net 

Present Value (NPV) of the current forested area to make recommendations for forest land diversion and 

determine areas for compensatory afforestation. In Stage-II, MoEF or its regional office reviews the 

document and gives a go ahead for the project. Forest areas are identified using forest atlas and GIS maps 

and alternatives have to be considered to minimize forest land use during this process. 

In case the RE project is coming up in forested area (many wind farms in Karnataka are on forest land), as 

per the MoEF Rules, the developer has to identify land contiguous to forest land for afforestation. This 

compensatory afforestation activity is also permitted in private land. 

2.2 OTHER ENVIRONMENTAL GOVERNANCE ASPECTS 

Infrastructure projects are governed by Indian regulatory environment; also they have to abide by the 

environmental and social standards as prescribed by the project funders. 

2.2.1  ENVIRONMENTAL ASSESSMENT REQUIREMENT FOR EXTERNALLY FUNDED 

PROJECTS  

Energy projects where bilateral and multilateral agencies like World Bank (WB), Asian Development 

Bank (ADB), International Financial Corporation (IFC) are financial partners, are subject to additional 
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environmental and social performance standards and policies prescribed by the respective funding 

agency along with the existing national environmental clearance and permitting processes.   

2.2.2  INTERNATIONAL ACTS AND TREATIES  

The project proponents and the regulators have to ensure that the projects do not violate any regional/ 

multilateral treaty India is signatory to. Hence projects have to ensure that environmental conservation 

and biodiversity preservation is not compromised due to project activities. These treaties include UN’s 

Convention on Biodiversity, Convention on International Trade of Endangered Species and Convention on 

Conservation of Migratory Species. Refer Annex I for further details on these treaties.  

2.3 SOCIAL GOVERNANCE MECHANISM IN INDIA  

Social governance for developmental projects in India comprises various acts like Panchayat Act, 73rd 

Constitutional Amendment, Tribal Rights Act and Forest Act, India’s Resettlement & Rehabilitation (R&R) 

Policy 2007, Land Acquisition Act, 1894 among others. These Acts address the social concerns of 

resettlement of project affected communities, compensation related issues, rights of rural and local 

people and rights of indigenous people or tribal population. Two important issues related to local 

empowerment and land acquisition are addressed in sections 2.3.1 and 2.3.2. 

2.3.1  DEVOLVED POWERS TO LOCAL GOVERNMENTS 

Wind and solar power projects are subject to the local laws and have to get approval from the rural local 

bodies. 

The 73rd constitutional amendment empowers rural local bodies or Pancahyati Raj Institutions8 (PRIs) on 

decision making for clearing developmental projects by providing them legal status. This is an 

empowerment tool for rural communities and communities dependent on forests (viz. scheduled castes 

and tribes). Under the Panchayat Act, the PRIs or Gram Sabha at the village level has to be consulted by 

the project proponent before establishing a project in areas falling under its jurisdiction. This gives 

villagers/ locals the right to raise their project development linked concerns. 

2.3.2  LAND ACQUISITION 

At present most of the acquisition of private land for wind and solar projects occurs through mediations 

directly with the land owners. Land that is identified in forest areas can be acquired only on lease basis 

and subject to clearances from the forest department. In India, while the Land acquisition Act, 1894 (as 

amended in 1985) allows land for developmental purposes, the Resettlement and Rehabilitation (R&R) 

Policy, 2007 ensures that minimum displacement occurs in large scale projects. Of all the project options, 

the one with least displacement is selected and adequate resettlement package is decided to compensate 

the displaced communities. 

RE projects are established on private, revenue or forest land. States have different policies for land 

purchase/allotment. In case of private land, conversion of land use status, from agricultural to non- 

agricultural land is prerequisite for establishing project. 

2.4 REGULATORY BODIES IN INDIA 

The implementation and enforcement of the environmental regulation is the responsibility of the Ministry 

of Environment and Forests (MoEF). For an upcoming project in any sector the permissions and the 

approvals have to be taken from the concerned ministries, line departments and the local civic bodies. 

The environmental and social governance approach in the country consists of – (i) regulatory and 

implementing entities; (ii) legal framework including policies, acts and laws; and (iii) permitting system 

                                                                 
8
 Through the Panchayats (Extension to the Scheduled Area) Act, 1996 
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MNRE is the nodal agency to manage wind and solar power projects and the environmental aspects are 

governed by MoEF, PCBs, CEA and CERCs. The social governance aspects at the micro level are addressed 

by institutions like panchayats and municipal bodies. Other institutions that play role at the state level 

include State Pollution Control Boards. Details on the roles and responsibilities of these ministries can be 

referred to in Annex II. 

For detailed assessment of current Laws, Acts and Policies pertaining to social and environment aspects 

of wind and solar power refer Annex I. 

2.5 CONCLUSION 

The regulatory mechanism in India is well established. There are institutions and processes to govern 

every aspect of RE project development and also local institutions are the democratic bodies to safeguard 

regional concerns. 

The common understanding among governing institutions is that wind and solar power energy projects 

have insignificant impact on the environment, the negative environmental externalities (if any) from such 

projects are reversible in nature and can be minimized by proper environmental management plan. As 

per MoEF’s EIA Notification (in 2006) and its subsequent amendments, setting up of wind and solar 

power project does not require prior environmental clearance from MoEF or State Department of 

Environment. 

The sanctioning process of solar and wind process is captured in the following table. 

SOLAR-WIND PROJECT SANCTIONING PROCESS 

Project step Process/tasks 

Land/Site acquisition 
This step includes two sub-steps which are to achieve land lease 

agreement and getting the category of land converted to industrial land 

Clearances and 

approvals 

Approval or clearances would need to be obtained during project 

construction from various departments. The major clearances required by 

the project developers that are linked to social-environmental issues 

include:  

 Consent for establishment and consent to operate from State Pollution 

Control Board 

 No-objection certificate from district collector for setting up the 

project 

 No-objection certificate from the local Panchayat 

 Approval for water requirement (for solar thermal projects) 

 Permission for laying power evacuation lines by chief electrical 

inspector 

 No-objection certificate from energy department  

Specific to wind projects, the additional approvals that are required 

include mining approval, geology permission and forest clearance 

approval.  
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3 ENVIRONMENTAL AND SOCIO-ECONOMIC IMPACTS  

This chapter captures the environmental and social impacts of the RE projects (wind and solar) at the 

macro and local level.  Macro level impacts of the wind and solar projects are quantified following Life 

Cycle Analysis (LCA) approach and comparing the impacts with that of other conventional energy options. 

Localized impacts are direct project impacts on the environment and social attributes in and around the 

project sites; local impacts have been categorized as operations externalities of the projects on the 

environmental quality and social welfare of the immediate surroundings of the project.  

3.1 MACRO IMPACTS OF RENEWABLE ENERGY PROJECTS 

3.1.1 ENVIRONMENTAL IMPACTS OF RENEWABLE ENERGY PROJECTS  

Renewable Energy projects are cleaner energy generation options in comparison to other technologies. 

The zero dependence on fossil fuels makes it a preferred choice in comparison to non-renewable energy 

options. 

It is evident that the CO2 emissions from wind and solar power are much lower than that of coal or 

natural gas based energy generation. Government of India (GoI) has estimated CO2 emission from power 

generation based on the projected capacity addition of 75,785 MW during 12th Five Year Plan and 93,400 

MW during 13th Five Year Plan. Table 1 represents estimated CO2 emissions from non-renewable sources. 

Table 1: CO2 Emissions from Power Sector in India  (Working Group on Power for 12th Plan , 2012) 

CO2 Emissions Thermal Gross 
Generation 
(Coal + Lignite 
+ Gas) in MU 

Total CO2 
Emission in 
million tonne 
of CO2 
equivalent 
 

Average 
Emission 
Factor 
from thermal 
power 
generation in  
kg/kWh 

Gross 
Generation 
(including 
generation 
from 
renewable) in  
MU 

Average 
Emission 
Factor from 
Gross 
Generation in  
kg/kWh 

Anticipated at 
the end of 12th 
Five Year Plan 

1,211,848 1,078 0.889 1,493,011 0.722 
 

Anticipated at 
the end of 13th 
Five Year Plan 

1,625,343 1,421 0.874 2,119,897 0.670 
 

It can be inferred from above table that the average CO2 eq. emission factor reduces by ~0.167 kg/kWh 

by including renewable energy in the total energy mix of the country. With an anticipated increase in RE 

at the end of the 13th Five Year plan the emission factor is projected to go down further when compared 

with 12th Five Year plan numbers. 

However wind power projects are not completely emission free. RE technologies reduce the amount of 

GHG produced by substituting the fossil fuels used in producing electricity. However, some GHG 

emissions are embodied in all renewable technologies. These emissions relate to the energy from fossil 

sources used in the production and manufacturing of equipments, waste disposal, recycling, etc. However, 

these life‐cycle emissions are significantly lower than those coming from conventional sources of power. 

The following figure shows the lifecycle emissions of a number of RE technologies and conventional 

technologies in the power sector. A comparison of GHG emission impacts between renewable and 

conventional sources of energy has been included herein mainly to depict the macro level ecological 

benefits that can be derived from the RE projects. 
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Figure 6:  Electricity generation associated GHG emissions in India (Year 2009) (Sherwani, Usmani, Varun, & 

Siddhartha, 2011) 

3.1.1.1 MACRO IMPACTS OF SOLAR POWER PROJECTS  

A major motivation of focus and investments in deploying solar power projects is to contain and reduce 

GHG and other toxic emissions conventionally associated with energy projects.  

Considering the LCA approach, the solar projects are not completely emission free. The emissions from 

such projects may further increase if the sites are located in land with vegetation. Any vegetation/trees 

with potential of affecting the operation of the plant (shade and physical obstruction) has to be cleared 

resulting in release of GHG from the project site otherwise sequestered in the vegetation. 

A comparison of best case (no vegetation on project site) and worst case (thick vegetation on project site) 

is presented in Table 29 for United State of America (USA) based projects based. The emissions in 

producing the equipment and installation are also included when measuring the total emissions.  

Table 2: Life Cycle GHG Emissions from Large-scale Solar Power (Turney & Fthenakis, 2011) 

GHG Emissions from the life cycle of large-scale solar 
power (g CO2 eq/kWh) 

Best case Worst case 

Loss of forest sequestration +0.0 +8.6 

Respiration of soil biomass +0.0 +1.9 

Oxidation of cut biomass +0.0 +35.8 

Other phases of the life cycle +16.0 +40.0 

Total emissions of solar +16.0 +86.3 

Fossil fuel emissions avoidance −850.0 −650.0 

Cumulative −834.0 −563.7 

Specific to Indian context three estimates made for three different power projects in India are compared 

(again based on LCA approach) in following table. The huge variations in the GHG emissions are due to 

difference in technology, remoteness of project site (more remote project will have large associated 

emissions) and the project life time (a project with high life time has lower GHG emissions associated 

with per unit of electricity production. 

 

  

                                                                 
9 Assuming that solar power plant remains operational for 30 years, under insolation of 1700 kWhm-2day-1, module 
conversion efficiency of 3%, and a performance ratio of 80%, performance degradation of 0.5% per year of module’s 
performance.  
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Table 3: GHG Emission for Different Solar Amorphous PV (Sherwani, Usmani, Varun, & Siddhartha, 2011) 

Year of study Capacity Life Time (Year) GHG Emission 
(g-CO2/kWhe) 

2007 33 kW 20 34.3 

2008 100 MW 30 15.6 

2011 50 kWp 20 55.7 

Apart from GHG emissions, mercury and cadmium emissions too are associated with solar power plant. 

These elements are used in making of solar modules. The per GWh emissions of such elements from solar 

and coal fired power plants is displayed in Table 4 for comparison. 

Table 4: Comparison of Emissions of Mercury and Cadmium from Coal Fired and Solar Power Plant (Turney & 

Fthenakis, 2011) 

Impact category Solar power plant Coal fired power 
plant 

Comments  

Emissions of mercury ∼0.1 g Hg/ GWh ∼15 g Hg/ GWh Solar emits ∼50-1000 
times less mercury 
than coal fired 

Emissions of cadmium 
(from Cd-Te PV cell) 

∼0.02 g Cd/ GWh ∼2-6 g/ GWh Solar emits ∼100-300 
times less cadmium 
than coal plant 

3.1.1.2 MACRO IMPACTS OF WIND POWER PROJECTS 

In comparison to conventional energy options, wind projects have relatively lower associated emissions 

(except to nuclear energy). Wind projects are even cleaner to solar projects as it can remain operational 

throughout the day, unlike solar which can operate only in presence of sun. Also wind projects are 

normally of higher capacity in comparison to solar projects, hence they have relatively low GHG footprint.  

Table 5: GHG Emissions from RE, Nuclear and Coal Fired Power Plants (Donnelly, Carias, Morgenroth, Ali, 

Bridgeman, & Wood, 2011) 

LCA Emissions   (g CO2  
equivalent/kWh) 

Wind Solar Nuclear Coal CFB 

Implementation  13.7 37.5 1.2 3.6 

Operation  4.7 12.0 12.4 918.8 

Decommissioning  0.6 0.5 0.4 52.2 

Total  19.0 50.0 14.0 975.3 

3.1.2 SOCIO-ECONOMIC IMPACTS OF RENEWABLE ENERGY PROJECTS  

The RE sector is a source of temporary and permanent employment generating substantial numbers of both 

unskilled and technical jobs. The employment is balanced and well distributed across the entire major RE 

sectors and the functional areas of employment (e.g. design, installation, fabrication, operations and 

maintenance, project development and marketing). As per the data available for year 2009, the distribution of 

the jobs across the individual RE sectors is displayed in following table. 

Table 6: Distribution of Jobs across RE sectors (IRENA, 2011) 

Type of Job All RE Wind Solar 
PV 

Solar 
Thermal 

Hydropower Biomass 

Direct and Indirect 350,000 2,000 112000 41000 12500 142,500 
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Based on the RE sectoral growth, it is estimated that the employment opportunities would grow many folds in 

coming years. The following table shows estimated employment possibilities in moderate growth and high 

growth scenarios for the RE sector in the country. Based on these estimates it can be predicted that the job 

market in the RE sector will witness a  average annual growth ranging from a low of 18.2%  for moderate 

growth scenario  to high of 27% for the high growth scenario for the period 2009-2020. 

Table 7: Estimated employment in the RE sector- Moderate and High Growth Scenarios (MNRE & CII, 2010) 

Scenarios  Estimated Employment 
generated in 2009 (No.) 

Estimated Employment 
by 2015 (No.) 

Estimated Employment by 
2020 (No.) 

Moderate 
Growth Scenario 3,50,000 

 

5,89,000 10,51,000 

High Growth 
Scenario 

6,99,000 13,95,000 

Considering the fact that India needs to generate an average of 15 million jobs annually to address 

unemployment issue
10

 (BusinessLine, 2013), RE sector can play a very important role in supporting the social 

and economic growth in the country.  

3.2 MICRO LEVEL (SITE SPECIFC) ENVIRONMENTAL AND SOCIAL IMPACTS OF WIND 

PROJECTS 

In order to understand the impact of commissioning and operations of wind farms, six wind project sites 

in two different regions namely Tirunelvelli stretch of Tamil Nadu and the Western Ghats of Maharashtra 

were visited. In Tamil Nadu, three sites visited were located in Tirunelvelli and Kanyakumari stretch. In 

Maharashtra, the sites were located in Morgiri and Palashi in Satara district and Bhimashankar in Pune 

district. Rapid survey technique was used to assess the environmental and social impacts from wind 

farms. Summary of the findings from site visits is depicted in table below. (For detailed case studies see 

Annexure III) 

Table 8: Summary- Wind Farm Site Visits 

                                                                 
10

 India has 550 million youth under 25 years of age 

Impact 
Category  

Site Location 

 Vaigiakula, 
Tamilnadu 

Panirl,  
TamilNadu 

Avurikula, 
TamilNadu 

Morgiri, 
Maharashtra 

Palashi, 
Maharashtra 

Bhimashankar 
Maharashtra 

Project 
complete 

Yes Yes Yes No No Yes 

No of wind 
mills/ Capacity  

01 06 01 Project under 
construction 

Project under 
construction 

Unknown 

Ecological impacts 

Soil erosion No No No Yes Yes Yes 

Tree cover loss 
for farm 

No No No Yes Yes Yes 

Tree loss for 
building of 
access roads 

No No No Yes Yes Yes 

Noise pollution  No No No Not 
applicable 

Not applicable No 

Natural habitat 
loss 

No No No Yes Yes Yes 
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3.2.1 AIR POLLUTION FROM WIND FARMS 

The wind farms don’t have emissions associated with operations. The total life cycle emissions are 
discussed in section 3.1.1 of this chapter. 

3.2.2 NOISE POLLUTION FROM WIND FARMS 

Wind turbine produce mechanical noise mainly from the gearbox and the generator. In addition 
aerodynamic noise is arises from changes in wind speed experiment by the blades as they pass the tower. 
Other moving parts of the turbines too cause noise.  

The modern turbines create very little noise. The noise created by a single turbine at a distance of 40 
meters is around 50 – 60 decibels (Macintosh & Downie, 2006).  

 

Table 9: Noise Pollution from Wind Farm (Macintosh & Downie, 2006) 

Activity 
Sound pressure levels ( 

dBA) 

Wind farm (10 turbines) at 350 m 35 – 45 

Wind farm (single turbine) at 40 m 50-60 

 

To put this in a perspective, the acceptable noise limits for home appliances recommended by CPCB are 
much higher in comparison to the noise created by a wind farm (with 10 turbines observed at 350m from 
the farm). 

Table 10: Acceptable Noise Level Limits Recommended by CPCB (MoEF) 

Category of Domestic Appliances Noise limits in dB(A) 

Window air conditioners of 1 tonne 
to 1.5 tonne 

68 

Air Coolers 60 

Refrigerators 46 

 

Social and Economical Issues 

Access to 
natural 
resources in  
farm area 

Allowed Allowed Allowed Not 
applicable  

Not applicable Allowed 

Formal 
agreement for 
ensuring 
community 
access for 
resources 
inside farm 
area 

No No No No No No 

Land 
acquisition 
from farmers 

Yes Yes Yes No No No 

Employment 
opportunities  

Yes Yes Yes Unknown Unknown Unknown 

Opportunity 
cost to 
villagers due to 
land diversion 

Unknown Unknown Unknown Unknown Unknown Unknown 



Developmental Impacts and Sustainable Governance Aspects of Renewable Energy Projects  

 

23 
 
 

Possibly, for this reason, none of the people met around the sites visited complained about the noise 
pollution from the wind farm. 

The fact that wind turbines are not a significant cause of noise pollution is further proved by studies 
carried out in Europe. A study with residents in Denmark, the Netherlands and Germany found that 9% of 
the residents faced no problems due to noise from wind turbines.  

The evidences make it clear that noise pollution from wind farms is not a major issue and the noise levels 
in the vicinity of the farms are quite low even in comparison to noise levels in Indian households, hence 
can be ignored. 

3.2.3 IMPACT OF WINDFARM ON LOCAL BIODIVERSITY 

The wind farm can affect the local biodiversity in four ways: 

1. During the construction phase vegetation is cleared 

2. Natural habitat is disturbed because physical barriers created by wind farm 

3. Obstruction to movement of birds and bats 

4. Waste disposal and human activity 

5. Noise from wind farm (discussed in section 3.2.2 of the chapter) 

Vegetation clearance: Of the four farms visited, it was observed that massive clearing of vegetation had 

taken place to build access roads for the farms in Maharashtra. The clearing of trees and movement of 

heavy traffic on the untarred road was leading to soil erosion which was evident from the presence of silt 

in the water bodies in the vicinity. Also since the project was located in midst of a forested patch hence 

there was tree felling carried out to make way for the turbines and other infrastructure. The precise 

numbers of tree felled could not be made out during the field visit, but the quantum of loss is clearly  

In contrast, the remaining wind farms visited in Tamilnadu were located in cleared agriculture land and 

hence the habitat loss risks associated with these farms was minimal. 

Obstruction to movement of birds and bats: The moving rotor blades pose a threat to the birds and 

bats. Also the infrastructure created to produce electricity, evacuate it and fencing to safeguard the power 

plant has the potential to disrupt the free wildlife movement. 

During the field visits to the wind farm sites, no physical evidence of damage to the wildlife was 

witnessed, the locals reported loss to bird life at the farm site in Bhimashankar (Maharashtra) but it is 

based on anecdotal evidences. No systematic data collection system process at the farm site was 

witnessed that could capture the actual damage to the fauna on the plant site. Further, the expertise of the 

researcher and duration of stay at the farm site was not adequate to accurately comment on the richness 

of biodiversity at the Bhimashankar farm sites. 

At the same time, there are evidences from studies carried out internationally establishing that likelihood 

of collision mortality for birds/bats is highly dependent on the siting of wind farms and the 

characteristics of the relevant bird and bat species. Species that fly at the rotor height, particularly those 

that tend to hover or circle, are at greater risk than those that tend to fly below or above rotor height. 

Similarly, the proximity of wind farms to feeding, foraging and breeding habitats, and whether they are 

located in migration paths, will have a significant effect on the collision mortality risk. As the UK 

Department of Trade and Industry has stated “…evidence to date suggests that there is minimal risk to 

birds from the operation of properly sited wind turbines.” (Macintosh & Downie, 2006) 

Particular to India, relatively little research has been done on the risk of bird and bat collisions with wind 

turbines making it difficult to estimate the likely number of collision related deaths at domestic wind 

farms.  In this context, a two year study to assess the impact of wind farms on birds was carried out at the 

Bhambarwadi Plateau, northern Western Ghats, India. The study has 10 wind turbines spread in 0.5 sq 

km. and the data on bird morality collected between July 2008 and June 2010. During the two year study 
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period, 19 birds and mammals were found dead due to collision with the rotor blades (n=10) or 

electrocution (n=9) due to contact with overhead transmission lines or transformers. The study 

concluded that the yearly annual average collision rate was 1.9 birds per turbine (Pande, et al., 

2013). 

Putting the bird hit numbers in perspective, a study at the Kumbhalgarh Wildlife Sanctuary in Rajasthan 

affirmed that in a 55 km stretch of roads inside sanctuary, during a four year period 228 bird mortalities 

(average 57 birds per annum) due to human interferences (vehicular movement in particular) were 

reported (Chhangani, 2004). 

3.2.4 SOCIO-ECONOMIC IMPACTS OF WINDFARM 

The social and economic impacts of the wind project were accessed through interaction with the local 

communities.  The impact of the projects was measured on four attributes linked to community’s access 

to natural resources, economic benefits from operations and safety concerns. 

Land diversion:  Wind farms are land intensive and the land requirement theoretically depends on the 

wind speed in the region, hub height and technology in use. According to the American Wind Energy 

Association, wind projects on ridgelines may require as little as 2 acres/ MW (Department of Energy 

Resources, 2009). Wherein another estimate by World Energy Council indicates that an average of 12 ha 

land for each MW  required at sites having a wind power density in excess of 250 W/m2 (at 50 m hub 

height) (World Energy Council, 2007). 

Mostly project developers acquire agricultural land from farmers or through dealers or from State Forest 

Departments on lease. 

The wind farms visited in Tamilnadu were developed on agriculture land whereas the project sites in 

Maharashtra were taken on lease from state forest department. Land diversion was not an issue in 

Tamilnadu as the farmers had sold the land willingly to the project developers. In Maharashtra although 

the land ownership was not with the community, but it was in close vicinity and covered with vegetation. 

Hence the project development in this case has definitely reduced the quality and quantity of common 

property resource available to the community. 

Employment opportunity:  In wind farms visited in Tamilnadu non-technical jobs related to security 

and gardening were offered to the local residents. There was no impact study carried out to measure the 

extent of economic opportunities because of the presence of wind farms both in Tamilnadu and at 

Bhimashankar (Maharashtra). 

Access to resources: In none of the wind farms, restrictions over access to natural resources within the 

project boundary were imposed on the community.  Although the wind farms had fencing to keep the area 

out of bound for outsiders yet, locals have access to fodder (and fuel) inside the farm area. 

At the Vaigiakulam site in Tamilnadu, a water-body falling with the project boundary was left unfenced 

(other areas were fenced) indicating access to community was allowed. In other instances cattle presence 

was witnesses in farms. 

At the Bhimashankar site in Maharashtra, the local community narrated that they had access to natural 

resources in the wind farm area. 

3.3 MICRO (SITE SPECIFC) LEVEL ENVIRONMENTAL AND SOCIAL IMPACTS OF SOLAR 

PROJECTS 

In order to assess the micro level environmental and social impacts from solar PV plant, a 5 MW power 

plant located in Anantapur district in the state of Andhra Pradesh was visited. The power plant supplies 

26 – 30 MWh of renewable electricity daily to NTPC’s Vidyut Vyapar Nigam Limited (NVVN). The plant is 
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equipped with 38,400 thin film solar panels of 145W capacity each and is equipped with 10 transformers 

and inverters of 0.5 MW capacity each. The project implementation was started in July 2011 and the plant 

was commissioned in January 2012. 

The salient features of the project are captured in table below: 

Table 11: Summary of Field Visit of Solar Farm Site 

Impact category Effect  Comment 

Ecological Issues 

Soil erosion Positive impact Structures erected for water harvesting, which also reduce soil 
erosion. 

Tree cover loss Unknown - 

Water use  Water use 
gone up 

~20-30KL of water is used to clean panels ( periodicity of cleaning the 
panels varies with season and is more during the dry season) 

Disposal of waste 
(panels) 

No impact Solar panel disposal arrangement with the seller of panels 

Natural habitat loss No impact - 

Social and Economic Issues 

Land acquisition Positive impact Landowners were paid more than the market rate during land 
acquisition 

Employment 
opportunities  

Positive impact The landowners were offered non-skilled jobs at the project site 

Opportunity cost of 
land diverted 

Positive impact Land was unproductive and not in agriculture use  

3.3.1 IMPACT OF SOLAR FARM ON LOCAL ENVIRONMENT 

3.3.1.1 IMPACT ON BIODIVERSITY 

The solar farm can affect the local biodiversity in three ways: 

1. During the construction phase vegetation is cleared 

2. Natural habitat is disturbed because physical barriers created by of solar farm 

3. Waste disposal and human activity 

The solar farm visited for the study was developed in a barren land with vegetation limited to shrubs and 

grass. Due to development of the farm no major shift in the vegetation quality was noticed.  

The major impacts from the plant to the wildlife are due to the land occupied by the solar power plant. 

The infrastructure developed to produce power and fencing to restrict access results in restricting the 

movement of the fauna in the region. But in general the impact to wildlife will be correlated to the 

biodiversity of the land on which the power plant is built and its proximity to forested area. 

Since the project site is far from forest area and no wildlife is observed in the vicinity hence it can be 

safely commented that due to this particular solar farm there was no impact or disturbance to the wildlife 

of the region. 

3.3.1.2 IMPACT OF SOLAR FARM ON LOCAL WATER BODIES  

Solar power plants require water for surface cleaning of PV panels (to ensure high performance). The 

solar project that was visited requires ~20-30KL of water to clean the solar PV modules (38,400 thin film 

solar panels of 145W capacity each), the water use is more during the dry season as dust in atmosphere is 

high. Since the plant is based on an arid land hence to overcome water scarcity, water harvesting and 

water conservation is practiced at the plant site. Channels and culverts are constructed to harvest 
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rainwater in the plant site. Also, the water used for washing solar panels is reused for gardening 

purposes. 

3.3.2 IMPACT OF SOLAR FARM ON LOCAL HEALTH 

Solar farms are potential sources of two ‘toxic’ chemicals viz. CdTe and lead (Pb). Elemental Cadmium 

(Cd), which forms CdTe when reacted with Tellurium (Te), is a lung carcinogen, and long-term exposures 

can cause detrimental effects on kidney and bone. Though Cadmium in CdTe is a more stable and less 

soluble compound than Cd and, therefore, is less toxic. 

There are apprehensions of CdTe accidently getting released into atmosphere due to fire at the solar farm 

site. Various studies have concluded that the Cd released from solar modules at times of fire is low or 

insignificant. The thin layers of CdTe and CdS are sandwiched between the glass plates and at typical 

flame temperatures (800-1000°C), these compounds would be encapsulated inside the molten glass and 

that any Cd vapour emissions would be unlikely. Further, the damage from the fire itself will pose greater 

hazard than the potential emission of Cd from the PV system (Fthenakis, 2003).  To put things in 

perspective, Coal burning routinely releases Cd contained in it (Average range of Cd contained in coal 

ranges between 0.01-0.19 mg/kg (Nalbandian, 2012)). A typical United States based coal-power plant will 

generate waste in the form of fine dust or cake, containing about 140 g of Cd, for every GWh of electricity 

produced (Fthenakis & Zweibel, 2003). 

Use of lead (Pb) in batteries is another potential source of pollution. Grid connected solar farms use very 

few batteries (back-up power for running UPS), the number is very high for off-grid solar farms and 

depends on the plant power generation capacity. 

The only issue of some concern is the disposal of the well-encapsulated, relatively immobile CdTe at the 

end of the modules useful life. 

During the visit to the solar power plant it was observed that the farm follows a protocol of storing the 

used/damaged solar panels, as prescribed by the panel-manufacturer, to reduce any accidental damage to 

the decommissioned solar panels. The plant also observes a stringent fire safety regime. Further, the 

plant is in agreement with the solar-panel suppliers for safe disposal of the panels.  

3.3.3 IMPACT OF SOLAR FARM ON LOCAL ECONOMY 

Land resource linked issues: Solar farms require large tracts of land. It is estimated that land 

requirements are considered as 6 acres/MW for crystalline and 7 acres/MW for thin film based PV 

farms11. Although the actual land requirement may vary depending on the solar insolation in the region 

and efficiency of the solar modules. 

For the visited solar project, project proponent has acquired approximately 200 acres of agricultural land 

from the Veerapuram village. The solar PV plant is located in an area of 45.5 acres. Project proponent 

purchased the land at a rate of INR 1,40,000 per acre of land as against the market rate of INR 30,000 

designated by the government. 

Water resource linked issues: As discussed in section 3.3.3, water footprint of solar farms is high. Solar 

farms may tap into the local water bodies (surface water, ground water) to meet their need thus affecting 

the water availability to the local community. 

Employment opportunities: In the Veerapuram village, the land on which solar farm was developed was 

not being utilized by the land owners for any agriculture purpose. Hence the loss to employment due to 

wind farm can be discounted. At the same time, the locals were offered opportunities at the project site as 

                                                                 
11

 http://www.cercind.gov.in/2013/orders/SO242.pdf 

http://www.cercind.gov.in/2013/orders/SO242.pdf
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for manual jobs including panel cleaning and gardening. A number of land owners were found to be 

working on the project. 

However opportunity cost of wind farm may go up if the land diverted for farm is agriculture land with 
good productivity. 

3.4 CONCLUSION 

The results of this study demonstrate that the wind and solar power are superior to fossil fuel based 

power in terms of reducing greenhouse gas emission, when viewed over the entire life cycle of the 

technology. As India’s energy demand grows, an increase in RE deployment in the overall energy mix of 

the country can reduce CO2 emissions at the national level in the long run.  

The following tables summarizes the environmental and socio-economic impacts associated with 

operational activity that may cause an impact on the environmental and social attribute; the actual 

impact; the law, act or policy that is used/can be used to manage the issue. Impacts have been analyzed at 

the site level for environmental and social attributes of air, noise, water, biodiversity, human health and 

safety, community and land.  

3.4.1 ENVIRONMENTAL IMPACTS FROM WIND FARMS  

3.4.2  SOCIAL IMPACTS FROM WIND FARMS  

Attribute 
Operational Activity 

resulting in 
pollution   

Associated issues 
Significance of 

impact 
Applicable Law 

Human 
Health & 

Safety 

 Wind mill 
operations 

 Siting of windmills 
near utilities and 
human habitation.  

 Noise from 
movement of fans 

 Safety concerns 
due to electricity 
transmission 
infrastructure  

 Noise pollution 
from wind mills 
was minimal as 
not reported by 
the local 
community as a 

 Electricity Act 2003, 
relevant para- 
electricity Laws, 
section 67, 68 & 69 

 Central Electricity 
Authority (CEA) -

Attribute 
Operational activity 

resulting in pollution 
Associated issues  

Significance of 
impact 

Applicable Law 

Air  Wind farm operations do not result in air pollution. 

Noise 

 Operations and 
running of wind mill 

 Effect of noise in 
surrounding areas 

 Noise pollution 
was not reported 
by local 
residents for any 
of the projects  

 Noise (Regulation and 
Control) Rules 2000 
amended in 2010. 

Water  Wind farm operations do not result in water pollution. 

Biodiversity 

 Movement of blades 
and supporting 
infrastructure 

 Tree felling for site 
clearing and 
approach road 
construction   

 Loss of top soil 
 Loss of habitation of 

flora and fauna 
 Disruption to free 

movement of 
wildlife 

 Disruption to 
movement of 
birds/bats  

 Disruption to birds 
movements can be 
of high if the wind 
farms are on the 
movement corridor 
of such species 

 No scientific 
studies pertaining 
to Indian context 
exist in public 
domain that 
indicates high 
impact of wind 
farms on bird life. 
Other studies 
suggest that the 
avian mortality 
due to wind 
turbines was 
minimal compared 
to other man made 
infrastructure.  

 Forest 
(Conservation) Act, 
1980 

 Biological Diversity 
Act, 2002 

 Wildlife 
Conservation Act; 

 International 
Conventions on 
conservation of 
migratory species. 
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Attribute 
Operational Activity 

resulting in 
pollution   

Associated issues 
Significance of 

impact 
Applicable Law 

problem. safety requirements 
for Operations, 
Construction and 
maintenance of 
electric plans and 
electricity lines; 
Regulations 2011 
 

Community 

 Wind mill siting 
and operations. 

 Increased local 
employment 
through job 
opportunities in 
services that 
support power 
projects  

 Conflict over 
resources and use 
of forest or 
agricultural land 
between locals and 
wind-mill owners 
may occur.    

 Locals had access 
to project sites for 
collection of 
natural  (if 
any)resources 

 Laws relating to 
Resettlement and 
Rehabilitation, 
locals 
governments like 
Panchayats exist 
to safeguard local 
interests. 

 National R&R Policy  
 Panchayat Act 
 73rd Constitutional 

Amendment 

Land 

 Siting of wind mill 
requires 2-3 acres 
of land per MW on 
an average in 
agricultural or 
forest areas. 

 Solar farm 
development 
changes the land 
use. 

 Perceived conflict 
with local 
community if 
common resources 
are put to 
commercial use. 

 Agricultural land 
was found to be 
acquired by 
paying market 
rates.  

 In all cases locals 
were allowed to 
use the natural 
resources falling 
in the project 
boundaries ( i.e. 
cattle grazing, 
fodder collection 
allowed) 

 Land Acquisition Act. 
 Forest (Conservation) 

Act, 1980 

 

3.4.3  ENVIRONMENTAL IMPACTS FROM SOLAR FARMS  

Attribute 
Operational 

Activity resulting 
in pollution 

Associated issues Significance of impact 
Applicable 

Law 

Air  Solar farms operations do not result in direct air pollution 

Noise  Solar farms operations do not result in noise pollution 

Water 

 Use of water 
during operations 
to clean solar 
panels.  

 Unscientific 
disposal of 
transformer oil 
and batteries 
used during 
operations.  

 Local ground/ 
surface water 
depletion ( if 
water is 
withdrawn from 
aquifer) 

 Surface and 
ground water 
contamination 

 The solar farm 
follows guidelines to 
ensure water 
recycling and reuse. 
Also water harvesting 
is practiced at solar 
farm site. Due to these 
reasons significance 
of water use impact is 
low.  

  Following proper 
waste disposable 
procedures. 

 Water Prevention & 
Control Act, 1972. 

 Municipal Waste 
Management Rules, 
2000;  

 Hazardous Waste 
management Rules 2008.  

 E-waste management 
policy 2011 

 Guidelines issued for 
water harvesting and 
reuse by states for solar 
farms. 
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Attribute 
Operational 

Activity resulting 
in pollution 

Associated issues Significance of impact 
Applicable 

Law 

Biodiversity 

 Some tree felling 
to clear site may 
occur. 

 Forest areas are 
avoided for 
developing solar 
farms, hence 
there is no impact 
on biodiversity 

 Solar farm was 
established on 
wasteland, trees were 
minimal on site but 
gardens were 
developed on site. 

 Forest (Conservation) 
Act, 1980 

 Biological Diversity Act, 
2002 

 Wildlife Conservation Act 

 

3.4.4  SOCIAL IMPACTS FROM SOLAR FARMS  

Attribute Operational 
Activity 

resulting in 
pollution 

Associated 
issues 

Significance of impact Applicable Law 

Human 
Health & 
Safety 
(HHS) 

 Operational 
hazard 

 Health and 
safety of 
workers 
affected 

 Responsibility to 
implement the existing 
laws related to workers’ 
safety lie with project 
proponent. 

 Electricity Act 2003, relevant 
para- electricity Laws, section 
67, 68 & 69; Central 
Electricity Authority (CEA) -
safety requirements for 
Operations, Construction and 
maintenance of electric plans 
and electricity lines; 
Regulations 2011 

 Buildings and Constructions 
Workers Act, 1996; Workers 
Compensation Act, Employers 
Liability Act and Contract 
Labour Rule 

Community 
 

 Solar farm 
operations 
and 
functioning. 

 Energy farm 
may boost local 
economy as 
jobs will be 
created and 
infrastructure 
will be 
developed. 

 The solar farm visited 
employs local people 

 Laws relating to 
Resettlement and 
Rehabilitation exist to 
safeguard local 
interests, 

 Permits from local 
governments like 
Panchayats ensure local 
interests are 
safeguarded 

 National R&R Policy; 
 Panchayat Act 
 73rd Constitutional 

Amendment 

Land 
 
 

 Solar projects 
are land 
intensive, 
requiring 5-7 
acres of land 
per MW12. 

 

 Solar farm 
development 
changes the 
land use. 

 Perceived 
conflict with 
local 
community if 
common 
resources are 
put to 
commercial 
use. 

 Market rates were paid 
for acquisition of private 
land 

 Panchayat Act enables 
decision making at the 
local level for 
conversion of land 
hence local concerns are 
considered during 
project development 

 Forest land is not 
impacted as solar farms 
come up in non-forested 
areas 

 Land Acquisition Act 
 Panchayat Act 
 Forest (Conservation) Act, 

1980 

As is evident from above, the environment and social impacts of the wind and solar farms are negligible if 

the projects are not developed in ecologically sensitive zones. As described, air, noise, water and 

                                                                 
12 Crystalline solar-based modules require average 5 acres/ MW and  thin film solar modules require average 7 
acres/MW of land area 
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biodiversity impacts of both wind and solar projects are either very low or negligible. It is for these 

reasons that the clearances required for RE projects are not stringent. As long as the projects are 

developed on wasteland or agriculture land, they don’t have significant biodiversity effects or long term 

irreversible impact on the local environment.  

The governance mechanism in the country is dynamic and regulates every operational aspect of the wind 

and solar farm in order to minimize environmental externality. As indicated there is a well established 

environmental governance mechanism in India. However, there may be some pollution due to 

irresponsible behaviour of the project proponents. 

As the RE sector develops, the resource demand by such projects may rake up several socio-economic 

issues. Land is one such area. Already a scarce resource in the country, RE projects will have to compete 

with other sectors for land. This will therefore either impede the growth of RE development in the 

country or create direct conflict with the communities residing close to such projects. 

Water is another scarce resource that may create conflicting situation. The water demand of wind 

projects is negligible but solar projects require water for cleaning of solar plates, it is estimated that solar 

farms require at least ~110 mililitre of water per kilowatt hour primarily for cleaning panels (Energy 

Matters, 2009). Since solar PV projects come up in areas where sun intensity is high and average cloud 

cover is minimal, the project sites invariably fall under low rainfall regions. Hence water requirement for 

large solar projects may be a cause of concern for the communities residing close to such projects. 
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4 CONCLUSION & RECOMMENDATIONS  

Renewable Energy projects in India can play an important role in addressing energy issues in the country, 

i.e., energy deficit and energy access problems.  

RE can contribute to both grid interactive and off grid power provisioning in India. Hence, RE deployment 

becomes an obvious choice for ensuring country wide energy security and access, particularly in remote 

areas, where off-grid applications are the preferred solution. Promoting RE will lead to both economic 

growth and social development in the country. 

The country has taken aggressive stance and has plans to derive 15% of the power from RE sources by 

2020 (this is three times the activities planned by MNRE in 2008). In order to meet the country level 

targets, RE projects will need special encouragement. The support is also encouraged due to the low 

green house gas (GHG) footprint of RE projects. 

Since RE technologies have relatively (compared to other energy options) lower ecological footprint 

hence such projects should not be treated at par with conventional infrastructure projects. Further 

backing from the state and central government in forms of tailored subsidy support and quick project 

clearance will encourage investments in RE sector.  

Sufficient environmental and social governance mechanism in place 

The RE project deployment and development in the country is regulated by environmental and social 

governance system. The current regulatory mechanism in India is strong, involving multiple tier 

institutions. The mechanism is based on the perceived impacts from the project and to ensure that 

environmental and social governance norms are followed by the projects. 

Recommendations: 

1. No new changes are required in the legal framework or the governance structure to mitigate or 

manage the environmental and social impacts. Current governance mechanisms have adequate 

provisions to ensure environmental & social management for the projects in the wind and solar 

power sector. State agencies need to be encouraged and their capacities enhanced to ensure full 

enforcement of the existing environmental norms.  

2. In order to expedite the project clearance process, it is recommended that the wind and solar 

energy projects developed in environmentally non-sensitive areas. A fast channel for quick 

clearances from various authorities can be developed to further incentivize such projects. 

Environmental impacts from RE projects not significant but impact may increase in future 

As established by life-cycle assessment, RE projects have comparatively low environmental externalities 

that too are limited to project development phase. The RE projects don’t generate solid or liquid effluents 

during operations and thereby pollution of land, surface water or ground water resources is not 

anticipated from such projects.  During the operations phase the impacts on the surrounding 

environment are negligible, and are reversible in nature and can be mitigated by proper Environmental 

Management plan.  
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It is anticipated that rising number or concentration of such projects will put pressure on the local natural 

resources
13

 viz. land and water. For example, the solar projects require water for surface cleaning to 

ensure optimum performance of the plant. The water has to be sourced from local water bodies (be it 

surface or water from aquifers). For the dry regions of the country, water is one of the most valuable 

resources and solar PV projects will eventually be competing with the local communities for this resource 

(sharing same water source). Rising number of RE projects in the country will certainly require delving 

into issues which may create conflicting situation in coming decades. 

Recommendations: 

1. To avoid ecological and social conflicts around development of RE projects, MNRE can undertake 

a nationwide RE zonation exercise considering following parameters: 

a. Ecological sensitivity of the region 

b. RE potential of the region 

c. Alternate land use potential, e.g. agriculture and industrial use 

d. Other conflicts as envisaged by MNRE 

Depending on such parameters clearly defined go-green (no objection), go slow and no-go 

regions in the country can be identified and geo-spatially mapped and made available to the 

project developers. 

It is recommended that new projects are encouraged to develop RE projects in spaces that fall 

under go-green areas. Some states have already started experimenting with innovative project 

ideas to reduce land centric conflicts and issues (e.g. installing solar panels over large building, 

irrigation canals). 

2. It is suggested to regulate water use in the solar farms on priority basis. Specifically for solar 

projects, this will help contain the water centric issues and conflicts in future. E.g., a simple 

technical shift from washing solar panels using sprinklers to wiping can save lots of water. In dry 

and arid areas need for laying down normative water use standards by solar plants will be 

required. 

In cases where water use metering is not possible to ensure water savings, directive can be 

issued to solar farms to ensure arrangement for paraphernalia to support water recollection, 

storage and reuse. 

RE projects don’t have significant negative social impacts  

RE projects have a minimal negative social impact. The solar and wind projects are established far from 

habitations hence the impact on local resources is deemed minimal. The local economy may experience 

growth due RE project linked activities during construction and operation. 

                                                                 
13

 Solar farms require at least ~110 milliliter of water per kilowatt hour primarily for cleaning panels (Energy 
Matters, 2009) 
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Renewable power projects are established on private, revenue or forest land. States have different 

policies for land purchase/allotment. In most states availability of land, particularly for wind power, is a 

contentious issue. Even if private land is available, conversion of land use status, from agricultural to non- 

agricultural land is a time-consuming process. Specific to wind and solar projects, land allocation might 

have to compete with other developmental projects in coming years14. Land is a scarce resource in India, 

dedicating land area for installation of RE projects (solar arrays and wind farms) will put pressure on the 

land markets in the country. Further land issues may result in direct confrontation between RE project 

the developers, the agriculture and the rural community. 

Further, RE projects coming up at locations traditionally treated as Common Property Resources (CPRs), 

may restrict the land access to the locals further deteriorating the relationship between community and 

project developers. 

Recommendations: In order to placate the local communities and make them partners in progress. It is 

recommended that clear guidelines are issued to ensure that community’s welfare is not compromised 

due to the existing/upcoming RE projects. Also, guidelines are required to lay down project proponent’s 

responsibilities to ensure their participation in welfare of region falling under ‘area of influence of the 

respective RE project’. 

1. Alternate land use: Guidelines need to be laid for identification and promotion of ‘alternative 

land use’ in order to compensate for the lost natural resource stock.  

Particular to Wind Energy projects, 80% of the land area falling inside the project boundary 

remains un/underutilized (calculated as per 5D-7D turbine configuration). Guidelines on 

productive use of such unutilized land can be issued. The suggestive list of guidelines may 

include specific directives for- 

i. Project proponents to work with community and arrive at mechanisms ensuring 

easy and free access to natural resources (if any) to the local community without 

compromising the safety standards prescribed for the plant operations.  

ii. Project proponents to ensure involvement of community in deciding the 

preferred vegetation to be grown as  undergrowth (e.g. fodder grass, fuel crops) 

that can directly benefit the local community 

iii. Community participation in management and harvesting of such undergrowth 

(The resource extraction and sharing arrangement should be at best left to the 

project proponent and the local community). 

2. Guidelines to make the RE project proponent party to the local welfare of the region 

(limited to the area of influence of the project). The project proponent can be made responsible 

for welfare activities in the region. A welfare management and execution committee can be 

formed comprising members from local panchayat and the project proponent/s (in case multiple 

projects exist/planned for the region). The decision on the type of welfare activity suitable for the 

region can be at best left to this committee.  

                                                                 
14

 On an average 1sq km of land is required for approx 60 megawatt of solar power facility. 
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Revenue source for such development activity:  

a. A percentage of the revenue (E.g. 1-3 paisa per unit of electricity generated from the 

project) can be shared with the villages/ local panchayat. 

Or 

Upfront payment for infrastructure development can be done by the project proponent. 

 
The MNRE directive can also identify and suggest welfare activities that can be taken up on 
priority basis depending on the local developmental context: 

a. Particular to solar farms, the project should be made to participate in water harvesting 
in the region ( boundary restricted to area of influence of the project) 

b. RE project ensuring supply of electricity to the villages (at market price) on a priority 

basis (in villages falling under project influence region) to meet 100% of the village 

demand. If such arrangement is not possible, the project should identify and implement 

off-grid power option best suitable for the region 

3. It is advised to frame guidelines to prevent potential exploitative land acquisition by project 

developers. Mandatory land leasing for utility scale power plants is one of the options to provide 

equitable solutions to the original land owners. 

4. It is advised to have clear guidelines to guide community engagement strategies around resource 

development. First, greater participation of the people in decision-making and resource 

development and management should be built into the project. Also engaging locals during the 

project planning phase can ensure that the ecosystems surrounding project sites are not unduly 

damaged (as communities act as the guardian of resources). 
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ANNEX I: RELEVANT ENVIRONMENTAL AND SOCIAL ACTS OF INDIA 

 

Act/ Law Description/purpose Responsible 
Authority 

Relevance to wind and solar projects 
and remarks 

Environmental 
(Protection) 
Act, 1986 

 To protect and improve overall environment this umbrella act imposes certain restrictions 
and prohibitions on new projects or activities, or on the expansion or modernization of 
existing projects or activities based on their potential environmental impacts. 

 It is a comprehensive act covering overall objective to improve environment by prevention 
and control of air, water, soil pollution etc. 

 Clearances from different authorities are independently obtained. 
 Effective from 1986. The act was last amended in 1991.  

MoEF Certain clearances applicable to wind 
and solar projects are defined below in 
various Acts and Laws. 

 

Environmental 
Impact 
Assessment 
(EIA) 
Notification, 
2006 

Environmental Impact Notification S.O.1533 (E), dt.14th September 2006, as amended in 2009, 
issued under Environment (Protection) Act 1986, has made it mandatory to obtain 
environmental clearance for scheduled development projects. The notification classifies 
projects under two categories 'A' & 'B'. Category A projects (including expansion and 
modernization of existing projects) require clearance from Ministry of Environment and Forest 
(MoEF), Govt. of India (GoI) and for category B from State Environmental Impact Assessment 
Authority (SEIAA), constituted by Government of India. 39 categories of projects are covered 
under the umbrella of EIA Act. 

The environmental impact assessment process in India was started in 1976-77 when the Planning 
Commission asked the then Department of Science and Technology to examine the river-valley 
projects from environmental angle. This was subsequently extended to cover those projects, 
which required approval of the Public Investment Board. These were administrative decisions, 
and lacked the legislative support. The Government of India enacted the Environment 
(Protection) Act on 23rd May 1986. To achieve the objectives of the Act, one of the decisions that 
were taken was to make environmental impact assessment statutory. After following the legal 
procedure, a notification was issued on 27th January 1994 and subsequently amended on 
4th May 1994, 10th April 1997 and 27th January 2000 making environmental impact assessment 
statutory for 30 activities. This is the principal piece of legislation governing environmental 
impact assessment.  

In 2006 and 2009 further amendments were made to clarify activities that require an EIA for 
Environmental Clearance. The EC process has been streamlined and now no NoC is required as 
per the amendments in 2006, schedule has been revised based on potential impacts rather than 
investment criteria, three categorisations of A, B1 and B2 have been made, introduction of 

MoEF–Expert 
Appraisal 
Committee (EAC) 
& State 
Environmental 
Impact 
Assessment 
Authority (SEIAA) 

As per the EIA notifications 2006, wind 
and solar power projects are exempt 
from obtaining environmental clearance 
as they fall under Category C. 

 

Relevance to Energy Projects: 

All hydroelectric power projects need 
environmental clearance under category 
A if these are 50 MW; category B if 
between 50 to 25 MW. 

All Thermal Power Plants  500MW  
based on coal, lignite and gas are 
categorized under category A.  

Pet coke diesel and all other fuel based 
power plants are categorized as A if  50 
MW and B if < 500 MW.    

(coal/ lignite/ naptha & gas based); 

50 MW <B  5MW (Pet coke ,diesel and 
all other fuels ) 
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Act/ Law Description/purpose Responsible 
Authority 

Relevance to wind and solar projects 
and remarks 

Terms of References in the scoping phase and site clearance has been made. An EIA considers 
most environmentally suitable option at an early stage and provides analysis of alternatives.  

All Nuclear projects require an EIA. 

Biomass or non-hazardous solid 
waste based projects greater than 
15MW capacity require environmental 
clearance.  

Biomass or non-hazardous solid waste 
management projects below 15MW are 
exempt from obtaining environmental 
clearance.  

Small hydro projects upto 25MW are 
exempt. 

 

Roads:  

Schedule I of the EIA Notification 2006 
also lists type of road projects that 
require EC, which are – “(i) New National 
High ways; and (ii) Expansion of 
National High ways greater than 30 KM, 
involving additional right of way greater 
than 20m involving land acquisition and 
passing through more than one State” 
listed under Category A.” It categories 
“(i) All New State Highway Projects (ii) 
State Highway expansion projects in hilly 
terrain (above 1,000 m AMSL) and or 
ecologically sensitive areas” under 
category B. Other roads that are not 
National or State highways are not 
mentioned in Schedule I. It may be 
inferred from this that auxiliary roads 
constructed to access wind and solar 
power plants are hence exempt from 
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Act/ Law Description/purpose Responsible 
Authority 

Relevance to wind and solar projects 
and remarks 
obtaining an EC.  

 

Forest 
(Conservation) 

Act, 1980 

The act was enacted to check deforestation by restricting conversion of forested areas to non-
forested areas.  

The state government cannot de-reserve a forest area or authorize any non-forest use without 
approval from central government. Projects of national importance can be granted forest land 
on lease through a detailed two stage process. In stage I, the developer provides the necessary 
documents to Divisional Forest Officer (DFO), who assesses the Net Present Value (NPV) of the 
current forested area to make recommendations for forest land diversion and determine areas 
for compensatory afforestation. In stage II, MoEF or its regional office reviews the document 
and gives a go ahead for the project. Forest clearance needs to be obtained through this process. 
Forest areas are identified using forest atlas and GIS maps and alternatives have to be 
considered to minimize forest land use.  

Earlier act was known as The Indian Forest Act, 1927. The Act was renamed Forest 
(Conservation) Act, 1980 and further amendments made in 1988.   

DFO/ State Forest 
Dept/ MoEF 

 

This Act is applicable to wind and solar 
power projects.  

 

Wildlife 
Protection Act, 
1972 

The Act provides for the protection of wild animals, birds and plants; and for matters connected 
therewith or ancillary or incidental thereto. Birds are covered under this Act making it illegal to 
catch, keep, kill, buy / sell birds or damage their nests. All indigenous bird species are covered 
under this Act including peacocks. 

The application of the Order of the Hon’ble Supreme Court in WP 460 of 2004 dated 04.12.2006 
in the matter of Goa Foundation v. Union of India and other wherein the Hon’able Supreme 
Court has directed that all projects which require environmental clearance and are located 
within the distance of 10km of National Park and Sanctuaries must be placed before the 
standing Committee of the National Board for Wildlife constituted under the Wildlife 
(Protection) Act, 1972.  

Chief Conservator 
Wildlife, State 
Forest Department 
& MoEF  

 

The Act is applicable to wind and solar 
projects that find wildlife, birds or 
plants, mentioned in the Act’s schedule, 
in proximity to the project site or 
affected by the project. 

 
 

Biological 
Diversity Act, 
2002 

Act to provide for conservation of biological diversity, sustainable use of its components and 
fair and equitable sharing of the benefits arising out of the use of biological resources, 
knowledge and for matters connected therewith or incidental thereto. Institution of 
Biodiversity Management Committee in local bodies and allocation of Local Biodiversity Fund is 
mandated by the Act.  

National  
Biodiversity 
Authority  

Applicable if extraction of biodiversity 
related resources are carried out. 

Air (Prevention  CPCB, SPCBs Consent to Establish & Consent to 
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Act/ Law Description/purpose Responsible 
Authority 

Relevance to wind and solar projects 
and remarks 

& Control of 
Pollution ) Act, 
1981 

Prevention, control & abatement of air pollution by controlling emission of air pollution as per 
the prescribed standards.  

 

Operate from SPCBs is needed for 
projects that impact Air quality but 
ambiguity exists for wind and solar 
projects. 

Water 
Prevention & 
Control Act, 
1972 

To control water pollution by controlling discharge of pollutants as per prescribed standards CPCB, SPCBs Consent to Establish & Consent to 
Operate from SPCBs is required for 
projects that impact water quality but 
ambiguity exists for wind and solar 
projects. 

Noise 
(Regulation and 
Control) Rules 
2000 amended 
in 2010. 

The rules stipulate ambient noise limits during day time and night time for industrial, 
commercial, residential and ecologically sensitive areas. Under this rule, areas/zones have been 
categorized into industrial, commercial residential or silence areas/zones for the purpose of 
implementation of noise standards. The ambient air quality standards for noise specified in the 
schedule needs to be complied with.  

CPCB, SPCBs  

Applicable during construction and 
operations for wind & solar projects. 

Municipal 
Wastes              
(Management 
and Handling) 
Rules, 2000 

To manage collection, transportation, segregation, treatment, and disposal of municipal solid 
wastes 

CPCB, SPCBs  Applicable for wind and solar projects 
where Municipal waste is generated by 
establishment of living quarters and 
offices. 

Hazardous 
Waste 
(Management, 
Handling and 
Trans-
boundary 
Movement) 
rules, 2008 

 Defines procedure for handling, managing and trans-boundary movement of hazardous 
substance. 

 Also defines procedure for recycling, reprocessing or reuse of hazardous wastes. 
 State rules of Import and exports of hazardous waste. 
 Treatment, storage and disposal facility for hazardous wastes. 
 Came into force since 1989 but amended in year 2008. Earlier act was known as Hazardous 

Waste ( Management & Handling) 
 Schedule I provides the list of hazardous waste produced in various processes and their 

streams – This includes Cadmium(Cd), Arsenic (As), Silicon (Si) and every action relating to 
and every use of lubricating and system oil. 

CPCB, SPCBs Applicable for wind and solar projects. 
Hazardous waste is generated in solar 
projects at end-of-life of solar plants.  
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Act/ Law Description/purpose Responsible 
Authority 

Relevance to wind and solar projects 
and remarks 

Coastal 
Regulation 
Zone 
Notification, 
2011 

 

The coastal land up to 500m from the High Tide Line (HTL) and a stretch of 100m along banks 
of creeks, estuaries, backwater and rivers subject to tidal fluctuations, is declared as the Coastal 
Regulation Zone(CRZ)  

 The notification imposed restrictions on the setting up and expansion of industries or 
processing plants etc  

 Category-I(CRZ-I):  
Areas that are ecologically sensitive and important and areas between Low Tide Line and 
the High Tide Line fall under CRZ I. All development projects are prohibited under this 
category. 

 Category-II(CRZ-II):  
The areas that have already been developed upto or close to the shoreline fall under CRZ II. 
Clearance through rapid EIA required under this category for new projects. 

 Category-III(CRZ-III):  
Areas that are relatively undisturbed and those which do not belong to either Category-I or 
II. Clearance required through rapid EIA. 

 Category-IV(CRZ-IV): 
Coastal stretches in the Andaman & Nicobar, Lakshadweep and small islands, except those 
designated as CRZ-I, CRZ-II or CRZ-III. Clearance required through rapid EIA. 

 Enforcement in Feb 1991 

 For new projects Form I of CRZ notification 2011 with other necessary documents 
including a rapid EIA is submitted to State Coastal Zone Management Authority (SCZMA). 
MoEF based on SCZMA’s recommendations impart clearance to the project. 

Rapid EIA is used as a tool for CRZ clearance. It is a tool for projects where impacts are considered 
to be few or the risks involved are minor. The difference between Comprehensive EIA 
and Rapid EIA is in the time-scale of the data supplied. Rapid EIA is for speedier appraisal process. 
While both types of EIA require inclusion/ coverage of all significant environmental impacts and 
their mitigation, Rapid EIA achieves this through the collection of one season (other than 
monsoon) data only to reduce the time required. This is acceptable if it does not compromise on 
the quality of decision-making. The review of Rapid EIA submissions will show whether a 
comprehensive EIA is warranted or not.  

MoEF, CZMA & 
SCZMA 

 

Wind and solar projects are covered 
under CRZ notification for respective 
clearances.  
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Act/ Law Description/purpose Responsible 
Authority 

Relevance to wind and solar projects 
and remarks 

Civil Aviation 
Approval 

It is mandatory to obtain clearance from aerodromes / airports authorities in case of towers of 
height 45 metres and above irrespective of whether they are close to or far away from 
aerodromes / airports. 

Airport Authority 
of India 

Clearance is required for wind projects.  

Resettlement 
and 
Rehabilitation 
(R&R) Policy, 
2007 

Objectives of policy are : 

 Minimise displacement and to promote as far as possible, non-displacing or least-displacing 
alternatives; 

 To ensure adequate rehabilitation package and expeditious' implementation of the 
rehabilitation process with the active participation of the affected families;  

 To ensure that special care is taken for protecting the rights of the weaker 
sections of society, especially members of the Scheduled Castes and Scheduled Tribes, and 
to create obligations on the State for their treatment with concern and sensitivity; 

 To provide a better standard of living, making concerted efforts for providing 
sustainable income to the affected families;  

 To integrate rehabilitation concerns into the development planning and implementation 
process; and where displacement is on account of land acquisition,  

 To facilitate harmonious relationship between the requiring body and affected families 
through mutual cooperation. 

 Land used for wind and solar projects is 
usually obtained from private holders, 
which is mostly agricultural land or 
leased land in designated forest areas. 
R&R usually is avoided. 

In case R&R is required for any wind and 
solar parks, this policy will be applicable. 

Land 
acquisition Act, 
1894      (as 
amended in 
1985) 

The Land Acquisition Act, 1894 deals with acquisition of land and compensation to be provided 
to people who are displaced or affected by such acquisition.  This enables land acquisition for 
public purpose and for companies and also to determine the compensation which is required to 
be made in case of land acquisition. 

Revenue 
Department, State 
Government 

Applicable if land acquisition is required.  

Mostly, small patches of privately held 
agricultural land are acquired by direct 
negotiation with owners or forest land is 
acquired. 

Land 
Acquisition and 
Rehabilitation 
& Resettlement 
Act 2011 (Draft 
Submitted to 
Lok Sabha)   

Why New Law:  

 While multiple amendments have been made to the Original Act, the principal law 
continues to be the same i.e. the Land Acquisition Act of 1894 

 Since there is absence of a national law to provide for the rehabilitation & resettlement and 
compensation for loss of livelihoods 

Why Combined Law: 

1. Land Acquisition and Rehabilitation & Resettlement need to be seen necessarily as two 
sides of the same coin 

  

Will be applicable to wind and solar 
projects when it comes into force. 
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Act/ Law Description/purpose Responsible 
Authority 

Relevance to wind and solar projects 
and remarks 

2. Rehabilitation and Resettlement must always, in each instance, necessarily follow upon 
acquisition of land 

3. Not combining the two – R&R and land acquisition – within one law, risks neglect of R&R. 
This has, indeed, been the experience so far. 

4. This is the first National/ Central Law on the subject of Rehabilitation & Resettlement of 
families affected and displaced as a result of land acquisition 

Scope of LARR, 2011: Both LA and R&R Provisions will apply when: 

 Government acquires land for its own use, hold and control 

 Government acquires land  with the ultimate purpose to transfer it for the use of private 
companies for stated public purpose (including PPP projects but other than state or 
national highway projects) 

 Government acquires land for immediate and declared use by private companies for public 
purpose 

 Note I: Public purpose for 2. & 3. above, once stated, cannot be changed 
 Note II: Land Acquisition under 2. & 3. above can take place provided 80% of the project 

affected families give prior informed consent to the proposed acquisition. 

Only R&R provisions will apply when: 

 Private companies buy land for a project, more than 100 acres in rural areas, or more than 
50 acres in urban areas 

 Only LA provisions will apply to the area to be acquired but R&R provisions will apply to 
the entire project area even when: 

 Private company approaches Government for partial acquisition for public purpose 
 

Tribal Act or 
Forest Rights 
Act, 2006  

  

 Forest Rights Act came into recognition into year 2008 and was introduced because tribes 
and communities who lives in or near forest areas and are dependent on these for 
gathering, forest produce, grazing shifting, etc are not deprived of their livelihoods. 

 To recognize and vest forest rights of scheduled Tribal (ST) and Other Traditional Forest 
Dwelling Communities (OTFD) 

 The maximum limit of the recognizing rights on forest land is 4 ha per family. 

MOTA  Applicable to whole country except 
J&K 

 Applicable for wind and solar 
projects where tribals are found. 
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Act/ Law Description/purpose Responsible 
Authority 

Relevance to wind and solar projects 
and remarks 

 Right for conservation of pattas or lease or grants issued by any local authority or any state 
government on forest lands to titles. 

 The clearance of such development projects shall be subject to the condition that same is 
recommended by Gram Sabha. 

National 
Electricity 
Policy 2005 

The National Electricity Policy 2005 states that Environmental concerns would be suitably 
addressed through appropriate advance action by way of comprehensive Environmental 
Impact Assessment and implementation of Environment Action Plan (EAP). Steps would be 
taken for coordinating the efforts for streamlining the procedures in regard to grant of 
environmental clearances including setting up of ‘Land Bank’ and ‘Forest Bank’. Full compliance 
with prescribed environmental norms and standards must be achieved in operations of all 
generating plants.  

Central Electricity 
Authority (CEA) 

Applicable to wind and solar projects. 

Central 
Electricity 
Authority 
(CEA) -safety 
requirements 
for Operations, 
Construction 
and 
maintenance of 
electric plans 
and electricity 
lines, 
Regulations 
2011 

This regulation lays down broad safety requirements for construction, operation and 
maintenance of electricity plants and electrical lines, which includes development and 
implementation of a safety management system. This will be followed by contractor and 
developer during construction and operation phase. 

CEA Applicable during construction and 
operation of wind & solar projects. 

Electricity Act 
2003, relevant 
para- electricity 
Laws, section 
67, 68 & 69. 

Para 67 & 68 give provision for granting license to project proponent to break-up any utility 
area like roads, railway line, sewage lines, drain or tunnel to lay the transmission lines. This is 
required to install poles and lattice structures and laying of transmission lines. The Act says 
that ‘…the consent in writing of the appropriate government, local authority, owner or occupier 
as the case may be shall be required for carrying out the work.’ This applies to agricultural land 
as well. 

CEA Applicable to Wind and Solar projects.  

73rd 
constitution 

The passage of the 73rd Constitution Amendment Act, 1992 marks a new era in the federal 
democratic set up of the country and provides Constitutional status to the PRIs. The main 

States Applicable. 
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Act/ Law Description/purpose Responsible 
Authority 

Relevance to wind and solar projects 
and remarks 

amendment 
Act, 1992 

 

features of the Act are:  

(i) Constitution of Panchayats at village, intermediate (block) and district level; however, 
Panchayats at the intermediate level may not be constituted in a State having a 
population not exceeding twenty lakh; 

(ii) Regular elections to Panchayats;  
(iii) Reservation of seats for Scheduled Castes / Scheduled Tribes and Women (33%);  
(iv) Setting up of an independent State Finance Commission for strengthening finances of 

local bodies at all levels;  
(v) Constitution of an independent State Election Commission to hold PRIs elections on a 

regular basis;  
(vi) Legal status to Gram Sabhas; and  
(vii) Addition of Eleventh Schedule to the Constitution listing 29 Subjects within the 

jurisdiction of PRIs. Further, the 73rd Constitutional Amendment Act contains 
provisions for devolution of powers and responsibilities upon Panchayats at the 
appropriate level with reference to (a) the preparation of plans for economic 
development and social justice; and (b) the implementation of such schemes for 
economic development and social justice, as may be entrusted to them. The Provision 
of the Panchayats (Extension to Scheduled Areas) Act 1996 (PESA) extends Panchayats 
to tribal areas in nine States. It enables the tribal society to shape their own 
development and preserve & conserve their traditional rights over natural resources. 

Panchayats 
(Extension to 
the Scheduled  
Area) ACT, 
1996 

The 73rd constitutional amendments were made in parliament in September, 1991 to 
introduced rural local bodies (also known as Panchayats). 

The provision of Part IX of the Constitution relating to Panchayats have been extended to the 
Scheduled Areas subject to exceptions and modifications. 

The Act states that the Gram Sabha or the Panchayats at the appropriate level shall be consulted 
before making the acquisition of land in the Scheduled Areas for development projects and 
before re-settling or rehabilitating persons affected by such projects in the Scheduled Areas; the 
actual planning and implementation of the projects in the Scheduled Areas shall be coordinated 
at the State level. 

Prior recommendation of the Gram Sabha or the Panchayats at the appropriate level shall be 
made mandatory for grant of concession for the exploitation of minor minerals by auction. 

States & 
Panchayats 

Part IX of the constitution recognize the 
Panchayats and empower them with 
some power to regulate projects within 
their boundary. This is applicable for all 
projects within the Panchayat boundary. 

 

Buildings and This Act provides for safety, health and welfare measures of buildings and construction   



Developmental Impacts and Sustainable Governance Aspects of Renewable Energy Projects  

 

44 
 
 

Act/ Law Description/purpose Responsible 
Authority 

Relevance to wind and solar projects 
and remarks 

Constructions 
Workers Act, 
1996. 

workers in every establishment which employs or employed during the preceding year ten or 
more such workers. These measures include fixing hours for normal working day, weekly paid 
rest day, wages for overtime, provision of basic welfare amenities like drinking water, latrines, 
urinals, crèches, first aid, canteens and temporary living quarters within or near the work site. 
This Act also requires application of the following: Building or other construction workers’ 
(regulation and Employment Conditions of Service) Central Rules 1998 & Workman’s 
compensation Act, 1923 to buildings and other construction workers. These will be followed by 
contractor & developer during construction and operation phase.  

Applicable to wind & solar projects 
during construction. 

Workers 
Compensation 
Act 

The Act gives requirements related to employer’s liability of compensation to any personal 
injury caused to a workman by accident in the course of his employment. The act also gives a 
framework for calculating amount of compensation and wages. Notice of accidents resulting in 
death or serious bodily injury is required to be given to the government.  

  

Applicable to wind and solar projects 
during and after construction.  

Employers 
Liability Act 

The employer needs to maintain all the works, machinery or plant connected with or used in his 
trade or business, in good and safe condition to avoid personal injury to nay workman, who 
may sue for damages in respect of the injury. A contract of service or apprenticeship cannot 
limit any liability of the employer in respect of personal injuries caused by negligence. These 
will be followed by contractor and developer during construction and operation phase.  

  

Applicable during construction and 
operations. 

Contract 
Labour Rule, 
1971 

The Contract Labour (Regulations & Abolition) Act, 1970 requires every principal employer of 
an establishment to make an application to the registering officer in the prescribed manner for 
registering the establishment. The Act and its Rules apply to every establishment in which 20 or 
more workmen are employed on any day on the preceding 12 months as contract labor and to 
every contractor who employs or who employed on any day preceding 12months, 20 or more 
workmen. It does not apply to establishments where the work performed is of intermittent or 
seasonal nature. An establishment wherein work is of intermittent nature will be covered by 
the Act and Rules if the work performed is more than 120 days in a year, and where work is of a 
seasonal nature if work is performed more than 60 days in a year. 

  

Applicable during construction phase for 
wind projects and during construction 
and operation phase for solar projects. 

International Treaties 

Convention on 
Biological 
Diversity 
(CBD), 
commonly 
Biodiversity 

International legally binding treaty opened for signature at the United Nations Conference on 
Environment and Development (UNCED) in 1993 

The objectives of this Convention, to be pursued in accordance with its relevant provisions, are 
the conservation of biological diversity, the sustainable use of its components and the fair and 
equitable sharing of the benefits arising out of the utilization of genetic resources. 

MoEF India is committed to prepare national 
biodiversity strategy and action plan, 
national biodiversity reports on 
implementation of convention 
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Act/ Law Description/purpose Responsible 
Authority 

Relevance to wind and solar projects 
and remarks 

Convention 

 
http://www.cbd.int/countries/?country=in 

Convention on 
International 
Trade in 
Endangered 
Species of Wild 
Fauna and 
Flora (CITES) 

Multilateral treaty, drafted as a result of a resolution adopted in 1963 at a meeting of members 
of the International Union for Conservation of Nature (IUCN). Aims to ensure that international 
trade in specimens of wild animals and plants does not threaten their survival. Trade in foreign 
birds is restricted by CITES. 

 

 

MoEF India is a signatory to CITES 

Convention on 
the 
Conservation of 
Migratory 
Species (CMS or 
Bonn 
Convention)  

Intergovernmental treaty, concluded under the aegis of the UNEP, concerned with the 
conservation of wildlife and habitats on a global scale. It is the only global convention 
specializing in the conservation of migratory species, their habitats and migration routes. The 
treaty aims to conserve terrestrial, aquatic and avian migratory species throughout their range. 

 

MoEF India entered the force of CMS on 
1.11.1983. 

Agreement on 
the 
Conservation of 
African-
Eurasian 
Migratory 
Water 
birds (AEWA) 

An independent international treaty developed under the auspices of the UNEP's Convention on 
Migratory Species. 

Aims to establish coordinated conservation and management of migratory water birds 
throughout their entire migratory range. It covers 255 species of birds ecologically dependent 
on wetlands for at least part of their annual cycle.  

MoEF  

India is a party to this agreement. 

 

http://www.cbd.int/countries/?country=in
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ANNEX II: ROLE OF GOVERNING BODIES IN INDIA 

 

Governing 
body 

Role 

MNRE The MNRE is the nodal ministry of Government of India for all matters related to new and 
renewable energy. The broad aim is to develop and deploy new and renewable energy for 
supplementing the energy requirements of the country as stated on its website. The role 
of MNRE has been assuming importance in recent times with growing concerns of energy 
security. Energy self-sufficiency was identified as the major driver for new and renewable 
energy in the wake of the two oil shocks of 1970. The Commission for Additional Sources 
of Energy was established in the Department of Science and Technology in March 1981. 
In 1982, a new department - Department of Non-Conventional Energy Sources was 
created that later became Ministry of Non-Conventional Energy. In October 2006, the 
Ministry was re-christened as the Ministry of New and Renewable Energy. 
(http://www.mnre.gov.in/)  

MoEF The MOEF is responsible for planning, promoting, coordinating, and overseeing the 
implementation of environmental and forestry programmes in the country. The main 
activities undertaken by the ministry include conservation and survey of the flora of India 
and fauna of India, forests and other wilderness areas; prevention and control of 
pollution; afforestation, and land degradation mitigation. It is responsible for the 
administration of the national parks of India. It is the nodal agency to provide 
environmental clearance for category ‘A’ project. The primary concerns of the Ministry 
are implementation of policies and programmes relating to conservation of the country's 
natural resources including its lakes and rivers, its biodiversity, forests and wildlife, 
ensuring the welfare of animals, and the prevention and abatement of pollution. While 
implementing these policies and programmes, the Ministry is guided by the principle of 
sustainable development and enhancement of human well-being. (http://envfor.nic.in). 
According to Ministry of Environment and Forest (MoEF), India contributes to 8% of 
India’s biodiversity and also has a high density of forest cover. The figure in Annex V 
shows the forest cover density of India.   

CPCB CPCB of India is a statutory organisation under the Ministry of Environment and Forests. 
It was established in 1974 under Water (Prevention and Control of Pollution) Act, 1974. 
CPCB is also entrusted with the powers and functions under the Air (Prevention and 
Control of Pollution) Act, 1981. It serves as a field formation and also provides technical 
services to the Ministry of Environment and Forests of the provisions of the Environment 
(Protection) Act, 1986. CPCB, as spelt out in the Water (Prevention and Control of 
Pollution) Act, 1974, and the Air (Prevention and Control of Pollution) Act, 1981, aims to 
promote cleanliness of streams and wells in different areas of the States by prevention, 
control and abatement of water pollution, and to improve the quality of air and to 
prevent, control or abate air pollution in the country. (http://www.cpcb.nic.in/). State 
Pollution Control Boards, were created under the Water and Air Acts and their functions 
are mainly related to enforcement, advice, monitoring, research, creation of public 
awareness and facilitation in the respective states.  

CEA Central Electricity Authority (CEA): Central Electricity Authority (CEA) is a Statutory 
Body constituted under the erstwhile Electricity (Supply) Act, 1948, hereinafter replaced 
by the Electricity Act 2003, where similar provisions exists, the office of the CEA is an 
"Attached Office" of the Ministry of Power. The CEA is responsible for the technical 
coordination and supervision of programmes and is also entrusted with a number of 
statutory functions. (http://www.cea.nic.in/) 

CERC Central Electricity Regulatory Commission: The Commission intends to promote 
competition, efficiency and economy in bulk power markets, improve the quality of 
supply, promote investments and advise government on the removal of institutional 
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barriers to bridge the demand supply gap and thus foster the interests of consumers. In 
pursuit of these objectives the Commission aims to – improve the operations and 
management of the regional transmission systems through Indian Electricity Grid Code 
(IEGC), Availability Based Tariff (ABT), etc.; formulate an efficient tariff setting 
mechanism, which ensures speedy and time bound disposal of tariff petitions, promotes 
competition, economy and efficiency in the pricing of bulk power and transmission 
services and ensures least cost investments; facilitate open access in inter-state 
transmission; facilitate inter-state trading; promote development of power market; 
improve access to information for all stakeholders; Facilitate technological and 
institutional changes required for the development of competitive markets in bulk power 
and transmission services; advise on the removal of barriers to entry and exit for capital 
and management, within the limits of environmental, safety and security concerns and 
the existing legislative requirements, as the first step to the creation of competitive 
markets. (http://www.cercind.gov.in/).  

Panchayats Apart from the above regulating agencies the role of Panchayats and local bodies has been 
defined by the 73rd Constitutional Amendment Act, 1992. By the passing of this Act these 
bodies have contains provisions for devolution of powers and responsibilities upon 
Panchayats at the appropriate level with reference to (a) the preparation of plans for 
economic development and social justice; and (b) the implementation of such schemes for 
economic development and social justice, as may be entrusted to them. The Provision of 
the Panchayats (Extension to Scheduled Areas) Act 1996 (PESA) extends Panchayats to 
tribal areas in nine States. It enables the tribal society to shape their own development 
and preserve & conserve their traditional rights over natural resources. Gram Sabha or 
the Panchayats at the appropriate level have to be consulted before making the 
acquisition of land in the Scheduled Areas for development projects and before re-settling 
or rehabilitating persons affected by such projects in the Scheduled Areas.   

MOTA Ministry of Tribal Affairs (MOTA): MOTA was constituted in October 1999 with the 
objective of providing more focused attention on the integrated socio-economic 
development of the most under-privileged sections of the Indian society namely, the 
Scheduled Tribes (STs), in a coordinated and planned manner. The Ministry of Tribal 
Affairs is the nodal Ministry for the overall policy, planning and coordination of 
programmes for development of STs15. The functions of the Ministry involve – (i) Tribal 
Welfare-Planning, Policy formulation, Research and Training; (ii) Tribal development 
including scholarships to STs; (iii) Promotion of voluntary efforts in development of STs; 
(iv) Administrative Ministry with respect to matters concerning Scheduled Areas.  

 

 

 

 

 

 

                                                                 
15

 http://tribal.nic.in/index.asp 

http://tribal.nic.in/index.asp
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ANNEX III: PRIMARY SURVEYS  

The wind sector was studied in two states of the country, Tamil Nadu and Maharashtra. In Tamil Nadu, 

three sites were visited in the stretch around Tirunelvelli & Kanyakumari and were studied by a rapid 

survey to assess environmental and social impacts from wind farms. In Maharashtra, three sites were 

visited and a rapid assessment of impacts from wind energy and its auxiliary infrastructure were studied. 

OVERALL SCENARIO OF WIND FARMS IN TAMIL NADU 

Area of Tirunelvelli and Kanyakumari were visited for the purpose of studying the overall impacts 

through a rapid survey of the area. The main impacts observed include – employment of personnel in 

wind farm management; change in land-use from agricultural to commercial; anecdotal stray impacts on 

birds; possible higher number of utility lines passing through the areas.   

Pictographic Representation in Tirunelvelli   



Developmental Impacts and Sustainable Governance Aspects of Renewable Energy Projects  

 

49 
 
 

CASE STUDY 1 

Project Location: Vaigiakulam, Tamil Nadu, Lat: 8°42'38"N and Long: 77°43'38"E 
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Observed environmental impacts Observed social and economic impacts 

Land & forest: The wind turbine was on a farmland.  No 
trees or vegetation were observed on this site.  

Auxiliary infrastructure: The access road to turbine was 
not tarred. There was a security barricade around the 
area. 

Biodiversity around the site:  No biodiversity was 
observed in the area. 

Affect on bird and wildlife: Very occasional loss of 
birdlife reported due to turbine blades or transmission 
lines. These observations are anecdotal in nature. 

Water bodies around the site: A pond was observed at 
the entrance to the farm and it appeared to be common 
community property. Access of community to the pond 
was not clear, but no barriers were in place. 

Noise from wind farms: No noise monitoring system was 
in place. Community living close to the wind farm didn’t 
report noise from farm as an issue of concern. 

Safety and hazard issues: The wind mill was at an 
adequate safe distance from habitation and utilities. 

CO2 and other emissions during operation of wind 
farm: Wind farms operations had no SO2, NO2 or other 
emissions. 

Impacts on community: Community around the 
area was scarce. Use of the area around the 
footprint of wind-mill was restricted to wind-
farm activities and community was not seen in 
the vicinity.  

Land acquisition process: Land was acquired 
by developer through a broker. Direct 
acquisition of land from community not 
undertaken.  

Resettlement and rehabilitation issues: 
Conflicts related to resettlement and 
rehabilitation were not observed and no 
resettlement of any person living on the land has 
happened as per the developer. 

Impacts on tribal and vulnerable groups:  
Tribal population does not reside in the vicinity 
of the project. 

Changes in economic conditions: Employment 
to technical site staff and locals for management 
and maintenance of wind farms. 
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CASE STUDY 2 

Project location: Panirl village, Latitude: 8°42'38"N and Longitude: 77°43'38"E 
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Observed environmental impacts Observed social and economic impacts 

Land: The wind turbine was on a farmland with no 
visible existing protected area or forest land.  Some 
scrub and trees were observed.  

Auxiliary infrastructure: The access road to turbines 
was not tarred, there was a security barricade around 
the area, although farmers did use the area for grazing 
purposes. 

Biodiversity around the site:  No biodiversity was 
observed, no anecdotal evidence on impact of power 
plant on local wildlife (deer, neelgai or local small and 
big animals) was provided by locals. .  

Affect on bird and wildlife: Occasional loss of birdlife 
reported from hitting transformer, turbine blades or 
transmission lines. 

Water bodies around the site: No water bodies were 
observed. 

Noise from wind farms:   No noise monitoring system 
was in place. Community living close to the wind farm 
didn’t report noise from farm as an issue of concern. 

Safety and hazard issues: The wind mill was at an 
adequate safe distance from habitation and utilities like 
roads.  

Other emissions during operation of wind farm: 
Wind farms operations had no SO2, NO2 emissions and 
net zero carbon emissions.  

Impacts on community: Community around the 
area was scarce. Use of the area around the wind-
farm was restricted to wind-farm activities and 
community was not seen in the vicinity.  

Land acquisition process: Land was acquired by 
developer through a broker. Direct acquisition of 
land from community not undertaken.  

Resettlement and rehabilitation issues: Issues 
related to resettlement and rehabilitation were not 
observed and no resettlement of any person living 
on the land has happened as per the developer. 

Impacts on tribals and vulnerable groups:  Tribal 
population does not reside in the vicinity of the 
project. 

Changes in economic conditions: Employment to 
technical site staff and locals for management and 
maintenance of wind farms. 
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CASE STUDY 3 

Project location: Avurikulam  village, Tamilnadu 
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Observed environmental impacts Observed social impacts 

Land: The wind turbine was on a farmland with no visible 
existing protected area or forest land.  Some scrub and 
trees were observed.  

Auxiliary infrastructure: The access road to turbines 
was not tarred, there was a security barricade around the 
area, although farmers did use the area for grazing 
purposes. 

Biodiversity around the site:  No biodiversity was 
observed, no anecdotal evidence on impact of power plant 
on local wildlife (on deer, neelgai or local small and big 
animals) was provided by locals.  

Affect on bird and wildlife: Occasional loss of birdlife 
reported from hitting transformer, turbine blades or 
transmission lines. 

Water bodies around the site: No water bodies were 
observed. 

Noise from wind farms:   No noise monitoring system 
was in place. Community living close to the wind farm 
didn’t report noise from farm as an issue of concern. 

Safety and hazard issues: The wind mill was at an 
adequate safe distance from habitation and utilities like 
roads. 

Other emissions during operation of wind farm: Wind 
farms operations had no SO2, NO2 emissions and net zero 
carbon emissions.  

Impacts on community: Community around the 
area was scarce. Use of the area around the 
wind-farm was restricted to wind-farm activities 
and community was not seen in the vicinity.  

Land acquisition process: Land was acquired 
by developer through a broker. Direct 
acquisition of land from community not 
undertaken.  

Resettlement and rehabilitation issues: 
Conflicts related to resettlement and 
rehabilitation were not observed and no 
resettlement of any person living on the land has 
happened as per the developer. 

Impacts on tribals and vulnerable groups:  
Tribal population does not reside in the vicinity 
of the project. 

Changes in economic conditions: Employment 
to technical site staff and locals for management 
and maintenance of wind farms. 
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CASE STUDY 4  
 
Project location: Bhimashankar Khed Taluka of Pune District, Maharashtra. 
Latitude: 18°59'39.06"N, Longitude: 73°35'8.96"E 

The wind farm is located at Bhimashankar in Pune District of Maharashtra. The main impacts that were 

observed at Bhimashankar include - land use conversion, tree felling for road construction.  Forest 

Clearance was obtained in areas where it was relevant and only Kutcha road was constructed. No 

restriction was observed on local villagers’ access to the hill and areas used for grazing.  
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Observed environmental impacts Observed social impacts 

Land: The wind turbines were located on forest land, 
clearance was obtained from forest department for 
establishing the turbines. 
 
Auxiliary infrastructure: The access road to turbines 
was not tarred, there was no security barricade around the 
area.  
 
Biodiversity around the site:  Usual forest biodiversity 
including trees & flora were observed around the site 
apart from the un-tarred road leading to the hilltop.  
 
Affect on bird and wildlife:  Loss of biodiversity and 
fauna was not observed during operations. Tree felling 
was observed for development of roads and plant site. 
 
Water bodies around the site: No affected water bodies 
were observed. 
 
Pollution from noise from wind farms:  When observed 
noise levels were low. No habitation was close to the wind 
mills, hence impacts from noise are assessed to be low. 
 
Safety and hazard issues: The wind mill was at an 
adequate safe distance from habitation and utilities like 
roads. There were no anticipated impacts on human health 
& safety. 
 
Other emissions during operation of wind farm: Wind 
farms operations had no SO2, NO2 emissions and net zero 
carbon emissions.  

Impacts on community: Community around the 
area was at least 5km away. Use of the area 
around the wind-farm was restricted to wind-
farm activities and community was not seen in 
the vicinity. However, on contact with the 
community, it was informed to the visiting team 
that there were no restrictions on accessing the 
hills to gather fuel wood and fodder.  
 
Land acquisition process: Process of land 
conversion from forest land to commercial was 
followed with permission from forest 
department.  
 
Resettlement and rehabilitation issues: 
Conflicts related to resettlement and 
rehabilitation were not observed and no 
resettlement of any person living on the land 
occurred. 
 
Impacts on tribals and vulnerable groups: 
Tribal population does not reside in the vicinity 
of the project. Villagers and locals were not 
adversely impacted as no community land was 
taken up for construction and access to 
community is allowed. Locals were allowed to 
freely use the forest land for the usual purposes 
of gathering firewood and fuel or grazing. 
 
Changes in economic conditions: Small 
employment to technical site staff and locals for 
management and maintenance of wind farms. 
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CASE STUDY 5  

Project location: Morgiri and Palashi , Tehsil Pata,  Satara District, Maharashtra 

Project Description: At the time of visit to the projects, sites were under development. No wind turbine 
was installed, but auxiliary infrastructure was put in place. 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Observed environmental impacts Observed social impacts 

Land: The wind turbines were located on forest land, 

clearance was obtained from forest department for 

establishing the turbines. 

Biodiversity around the site:  Usual forest biodiversity 

including trees & flora were observed around the site. 
 

Affect on bird and wildlife: Loss of biodiversity and 

fauna was not observed during operations. Tree felling 

was observed for development of roads and plant site.  
 

Water bodies around the site: No pollution affected 

water bodies were observed. 
 

Pollution from noise from wind farms: Not applicable 

since wind farm was not operational at the time of visit. 
 

Safety and hazard issues: There were no anticipated 

impacts on human health & safety as the location of wind 

mill was at an adequate safe distance from habitation.  
 

Other emissions during operation of wind farm: Air 

pollution due to vehicular movement and other 

construction activity was observed. 

Impacts on community: Use of the area around 

the wind-farm was restricted to wind-farm 

activities and community was not seen in the 

vicinity. 
 

Land acquisition process: Process of land 

conversion from forest land to commercial was 

followed with permission from forest 

department.  
 

Resettlement and rehabilitation issues: 

Conflicts related to resettlement and 

rehabilitation were not observed. 

 

 

  



Developmental Impacts and Sustainable Governance Aspects of Renewable Energy Projects  

 

58 
 
 

CASE STUDY 6 

 
Project location: Veerapuram village, Anantapur district, Andhra Pradesh.  

An impact assessment study was carried out for a Solar PV site in Andhra Pradesh to develop insights on 

the main issues that were observed from installation of a solar PV plant. The plant that was visited is a 5 

MW Solar Photovoltaic power plant located in Anantapur district in Andhra Pradesh. The power plant 

supplies 26 – 30 MWh of renewable electricity daily to NTPC’s Vidyut Vyapar Nigam Limited (NVVN). The 

plant is equipped with 38,400 thin film solar panels of 145W capacity each and is equipped with 10 

transformers and inverters of 0.5 MW capacity each. The project implementation was started in July 2011 

and the plant was commissioned in January 2012. 

 

Solar PV plant 

ENVIRONMENTAL AND SOCIAL ISSUES OBSERVED                                                

 Environmental and Social Assessment and Management System: Project Proponent was under the 

process of developing an Integrated Management System (IMS) that will combine aspects of quality, 

environment and occupational health & safety. SSE plans to prepare the IMS in accordance with the 

requirements of ISO 9001:2008 Quality Management System, ISO 14001:2004 Environmental 

Management System and OHSAS 18001 standard. As per the company, once the IMS is in place, it will 

conduct an Environmental and Social Impact Assessment of the solar PV plant, even though it is not 

mandated under the current government regulations. It is expected that the company will incorporate the 

following aspects in its IMS - procedures for identification of environmental and social risks and impacts 

of all future projects; management structure to oversee the development and implementation of the IMS 

requirements; organizational structure to implement the IMS requirements and training programs for 

team members. 

Land acquisition and resettlement: For the purpose of this project, project developer has acquired 

approximately 200 acres of agricultural land from the villagers of T. Veerapuram village. The solar PV 

plant is located in an area of 45.5 acres. Project proponent has secured the permission for conversion of 

the land from agricultural to commercial land from the government. Project developer reportedly 

purchased the land at Rs. 1,40,000/- per acre of land as against the market rate of Rs. 30,000/- designated 

by the government. In addition, the land was not being utilized by the land owners for any agriculture 

purpose and was only covered with mild shrub growth. To ensure that the land owners continue to have a 

means of livelihood, the plant owners offered them employment at the project site as hired labour for 

panel cleaning and gardening purpose. A number of land owners have accepted employment and are 

working at the project site. 

Water use and rain water harvesting: The Solar PV site uses 20-30KL of water every day to 

systematically clean the solar PV modules and for gardening purposes. Project proponent utilizes the 
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waste water from cleaning of panels for gardening purpose, thereby discharging most of the ground 

extracted water back to the soil. However, rainwater harvesting is essential to recharge the depleting 

water levels in an area which is prone to drought situation. Project developer has dug channels and 

provided culverts to harvest rainwater from the catchment of the hill behind its side using the slope of the 

land. The soil in the region is sandy and does not allow much rainwater to be lost, hence this aspect has 

been adequately managed by the rainwater harvesting system.  

 

Water harvesting channel 

Workers safety and security: Safety equipments like fire extinguishers were present at all potential fire 

hazard places. Regular safety trainings are conducted by engineers on site, although no records of such 

program are maintained. Signage to warn workers of electrical hazards were small in size and written in 

English language. There is a need to provide signage in local language of a size that is visible from a 

distance. Some workers may be illiterate, hence the signage should also be graphical in nature and regular 

safety trainings may emphasise the meaning of the signage. 

Rights of workers including local hired labour: Project developer has a Standard Operating 

Procedures (SOP) manual that includes workers and hired labour. Hired labour, both men and women, 

are paid equal wages which are reported to be higher than the wages set by NREGA in Andhra Pradesh. 

There is provision of adequate drinking water and sanitation facilities for workers on site. Verbal 

grievances can be scaled up to Human Resource Manager and to the Project Manager but there is no 

formal or anonymous process for grievance redressal or trade union for collective bargaining. Incidents of 

child labour or discrimination on the basis of caste, creed, religion or gender were not observed. 

Future construction: Project developer is considering future construction of living quarters for 

engineers in the area. As per Project developer, there will be septic tank collection mechanism for 

collection of waste generated as is being practised for the site office. 

 

Site picture (transformer) 
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Impact on community from high voltage power lines: As per project developer, site engineers 

regularly interact with community members on safety measures around these poles and wires.  

Disposal of damaged solar cells: Damaged solar modules are currently stored by project developer in 

their premises. In accordance with the Consent to Establish, these cells once collected to a certain number 

are to be sent back to the manufacturer for proper and safe disposal.  

 

Damaged solar PV panels collected at the site 
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ANNEX IV: EXPERIENCE FROM OTHER COUNTRIES   

Denmark: 

Policies, Acts and Laws in Denmark 

Type Act/Legislature Regulatory body Policies Initiated/roles 

Offshore 
Wind 
Projects 

The conditions for 
environmental 
clearance for 
offshore wind 
farms are laid 
down in the 
Promotion of 
Renewable Energy 
Act 2009 

Danish Energy 
Agency (DEA) 
under the Ministry 
of Climate, Energy 
and Building 

 Acts as ‘one-stop 
shop’ for permits 
to offshore wind 
turbines 

 Coordinates with 
other relevant 
authorities  

 Project developers are required to obtain three 
Licenses 

1. License to carry out preliminary investigations 
(including EIA)  
2. License to establish the offshore wind turbines  
3. License to exploit wind power for a given 
number of years 

 The 3 licenses are given successively for a 
specific project, and if the project can 
be expected to have an environmental impact 
an EIA must be carried out. This should be 
included in preliminary investigation (License 
1) For offshore wind projects, following 
parameters are assessed specifically: 
1. Changes in the benthic flora and fauna 
2. Impacts on fish 
3. Impacts of birds (number and distribution) 
4. Impacts on marine animals (seals, Harbour 

porpoises 
 DEA also initiates a hearing of other 

government bodies to clarify whether there are 
other major public interests that could block 
the implementation of the project. In case of 
approval preliminary investigation including an 
Environmental Impact Assessment (EIA) can be 
initiated after obtaining (License 1) by the 
project proponent.  

Onshore 
Wind 
Projects 

Promotion of 
Renewable Energy 

 Act 2009 and 
Planning Act 

Nature Agency 
under the Ministry 
of Environment 

 

 Manages planning activities in connection with 
the erection of onshore wind turbines with the 
local municipalities. 

 Manages EIA of onshore wind turbine projects 
and environmental assessments of planning 
proposals at the general and strategic level 

Energinet.dk 
under the Ministry 
of Climate, Energy 
and Building 

Manages schemes pertaining to impacts on scenic 
values called ‘Green scheme to enhance local 
scenic and recreational values’ 

 Subsidies are provided for projects that 
strengthen landscape and recreational 
opportunities in the municipality 

 Scrapping scheme for old wind turbines by 
replacing old inappropriately situated wind 
turbines with new and more efficient turbines. 

 

Governance Structure in Denmark 
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Denmark Case study: Integrating Environmental concerns with Renewable Energy development 

During the period 1999–2006, a comprehensive environmental monitoring programme was carried out 

for evaluating the environmental impacts of two offshore wind farms in Denmark: the HornsRev Offshore 

Wind Farm and the Nysted Offshore Wind Farm. The environmental monitoring programme was initiated 

following the completion of the EIAs and the baseline studies. An obligation to carry out detailed 

measurement of the environmental conditions before, during and after the two wind farms were 

established and a  panel of experts in the natural and environmental field was appointed to follow a 

monitoring programme before, during and after the establishment of the farm. The general conclusion at 

the end of exercise was that offshore wind power can indeed be engineered in an environmentally 

sustainable manner that does not lead to significant damage to nature. The work was coordinated by the 

Environmental Group consisting of the Danish Forest and Nature Agency, the Danish Energy Agency, 

Vattenfall and DONG Energy. Further results of the studies were evaluated by the International Advisory 

Panel of Experts on Marine Ecology (IAPEME) and made recommendations were given for future 

monitoring approximately once a year.  

  

Ministry of Climate, Energy and 
Building  

•Danish Energy Agency (DEA): 
One-stop shop for permits to 
offshore wind turbines 
 

•Energinet.dk: Manages schemes 
pertaining to impacts on scenic 
values  

Ministry of Environment 

•Nature Agency :Manages 
planning activities in connection 
with onshore wind turbines with 
municipalities 
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United Kingdom 

Policies, Laws and Regulations in United Kingdom 

Type Legislation/Guideline
s/Directives 

Regulatory 
Body 

Policies 

Wind/
solar 

Planning and 
Compulsory Purchase 
Act 2004,  

Localism Act 2011 

Department 
for 
Communities 
and Local 
Government 

 Projects up to 50MW are determined by local planning 
authorities guided by Local Plans and by the National 
Planning Policy Framework. Local Planning should ensure 
that adverse impacts are addressed satisfactorily, including 
cumulative landscape and visual impacts 
 Projects above 50MW are determined by the Secretary of 

State, guided by the National Policy Statements on Energy     
Infrastructure 

 A sustainability appraisal which meets the requirements of 
the European Directive on strategic environmental 
assessment should be an integral part of the plan 
preparation process, and should consider all the likely 
significant effects on the environment, economic and social 
factors. 

 Localism Act will enable communities to draw up 
neighborhood plans to shape development in their own 
locality and permit development without the need for 
planning applications 

 Noise impacts from onshore wind farms are considered in 
the planning process before granting consent. 

Wind Wind Turbines 
(Minimum Distance 
from Residential 
Premises) Bill 

             

                --- 

 The Bill is currently under discussion.  
 Sets up Provision for a minimum distance between wind 

turbines and residential premises according to the size of 
the wind turbine, and for connected purposes. 

Wind The Marine and Coastal 
Access Act 2009 

Department 
of 
Environment,  
Food and 
Rural Affairs 

 Provides a framework for a new marine licensing system.  
This will enable regulators to make sustainable and effective 
decisions on offshore wind farms which is carried out in the 
marine environment  

Wind  Electricity Works 
(Environmental Impact 
Assessment) (England 
and Wales) 
Regulations, 2000 

(This  Regulations 
implement European 
Directive 85/337/EEC 
also called EIA 
directive) 

Department 
of Energy and 
Climate 
Change 

 Offshore wind farms (≥ 500 MW) require an EIA  on: 
 Bird flight paths 
 Feeding ground for birds offshore 
 Fishing grounds 
 Navigation and possible archaeological sites 

 EIA of overhead line is also required if the power station is 
subjected to EIA 

 The environmental statement (and the application for 
consent to which it relates) must be publicized and made 
available to the public 

 Consultations with the Local Planning Authority(LPA) is 
also done for the proposed plant and for overhead line, two 
or more LPAs can be concerned   

 The proponent should also include in their environmental 
statement an outline of the main alternatives to the 
proposed development (alternate sites/routes)  

 For large offshore wind farms that might affect neighboring 
countries, they are also invited in the consultation process 
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UK Case study: Integrating Environmental/Social concerns with Renewable Energy development  

Wind farm developer ‘Infinergy’ and renewable electricity supplier ‘Green Energy UK’ have set up a Local 

Energy Organisation (LEO) which will allow households surrounding the proposed wind farm to benefit 

directly by offering them green electricity at a reduced rate. The residents of the local community can sign 

up as members of LEO and become eligible for a variety of benefits depending on their proximity to the 

wind farm. Households directly neighboring the wind farm will be offered a 10% discount plus an annual 

£100 rebate from LEO for up to 25 years. For the wider community surrounding the wind farm, a 10% 

discount on unit rate will be provided and for all other identified households they receive a one-off 

benefit on switching to green energy. 
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 California, USA 

Policies, Laws and Regulations in California, USA 

Type Legislation/Act/Guidelines Regulatory Body Policies 

Wind/solar California Environmental 
Quality Act (CEQA) 

 CEQA is a self-
executing statute. 
Public agencies are 
entrusted with 
compliance with 
CEQA 

 California 
Resources Agency 
(charged with the 
adoption of CEQA 
Guidelines) 

 California public agency decision 
makers document and consider 
the      environmental impacts of 
their actions, such as approving 
a wind energy project.  

 An initial review of the project 
and its environmental effects 
must be conducted. 

 Review may be conducted in the 
form of an environmental 
impact report (EIR). A project 
may not be approved as 
submitted if feasible alternatives 
or mitigation measures are able 
to substantially lessen the 
significant environmental effects 
of the project 

Wind California Guidelines for 
Reducing Impacts to Birds 
and Bats from Wind Energy 
Development (Guidelines) 
2007 

California Energy 
Commission and 
California 
Department of Fish 
and Game (CDFG) 

 The Guidelines provide 
recommendations on methods 
to assess bird and bat activity at 
proposed wind energy sites 

 Assist in developing impact 
avoidance, minimization, and 
mitigation measures 

  Endangered Species Act 
(ESA) 

 Migratory Bird Treaty Act 
(MBTA) 

 Bald and Golden Eagle 
Protection Act (BGEPA) 

 

California 
Department of Fish 
and Game (CDFG) 

(It has jurisdiction 
over conservation, 
protection, and 
management of fish, 
wildlife, native 
plants, and natural 
habitats and has the 
authority to regulate 
activities that might 
affect these 
resources) 

 Lead agencies approving 
renewable projects have to 
consult with CDFG for its 
comments on any possible 
impacts on the due to the 
proposed project and seeks its 
recommendations 

 In case of any take, the applicant 
should obtain Incidental Take 
Permit (ITK) and avoid, 
minimize, and compensate for 
any take 

 Solar 
Power 
Plants 
(Photovolt
aic and 
Thermal) 

 

The Desert Renewable 
Energy Conservation Plan 
(DRECP) 

The Renewable 
Energy Action Team 
(REAT) comprising 
of: 

 California Energy 
Commission,  

 California 
Department of Fish 
and Game,  

 The U.S. Bureau of 

 DRECP will establish permit 
conditions and other 
environmental safeguards for 
Covered Species affected by 
Covered Activities in the Plan 
Area 

 If project approved by CEC or 
any local government, that 
project would have to comply 
with the DRECP in order to be 
covered by the incidental “take” 
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Type Legislation/Act/Guidelines Regulatory Body Policies 
Land Management 

 The U.S. Fish and 
Wildlife Service  

permits issued for the Plan 

 

 

Governance structure in USA 

 

 

USA Case Study: Integrating Environmental concerns with Renewable Energy development  

Altamont, located in California, has tremendous wind power potential. California Wind Energy 

Association (CalWEA) and the wind industry are currently working in the Alameda County to develop 

measures that will reduce avian fatalities in the area. These measures, which are already in place, are 

estimated to cost the industry approximately $9 million annually in lost revenues and direct costs. 

CalWEA is also working to facilitate replacing old turbines with few, larger and modern ones 

(repowering). Since 2005, about 100 MW of projects have been repowered in the state. CalWEA is also 

promoting the state of the science related to pre-construction site evaluation and monitoring techniques. 

In 2008, CalWEA commissioned a review study on California's ‘Guidelines for Reducing Impacts to 

Birds and Bats from Wind Energy Development ’ to better understand the scientific basis for these 

Guidelines. Having documented many deficiencies, CalWEA is now exploring ways to improve guidelines 

for study techniques to promote their efficacy and efficiency in predicting and avoiding avian and bat 

impacts. In 2009, the California Energy Commission awarded CalWEA a grant to conduct research to 

improve the accuracy of methods for estimating the number of bird and bat fatalities at wind energy 

facilities.  

 

 

 

 

Federal Government 

• Environmental clearance 
required from:  

•Bureau of Land 
Management (BLM) under 
U.S. Department of the 
Interior 

•Department’s U.S. Fish and 
Wildlife service (USFWS)  

Provincial Government 

•Eg. California 

•Environmental clearance 
required from: California 
Energy Commission which 
reviews and approves 
renewable enregy projects 
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 Germany 

Polices, Laws and Regulations in Germany 

Type Act/Legislatu
re 

Regulatory body Policies Initiated/roles 

Solar/on-
shore 
wind 

Federal 
Regional 
Planning Act 
(ROG) 

The Federal Ministry for 
the Environment, Nature 
Conservation and Nuclear 
Safety (BMU) 

For wind and solar parks, which are spatially 
significant, a regional planning procedure is 
required to prove the impacts and considering 
alternatives for the location. 

Solar/on-
shore 
wind 

 

Environmental 
Impact 
Assessment 
Act  (UVPG) 
and  

Federal 
Regional 
Planning Act 
(ROG) 

 The Federal Ministry for 
the Environment, Nature 
Conservation and 
Nuclear Safety (BMU) 

 

 Federal Ministry for 
Transport, Construction 
and Housing 

 

 Environmental Impact Assessment (EIA) has to 
be integrated into the permission procedure for 
wind and solar projects. 

 The assessment has to be carried out for 
regional development plans adopted by a 
federal state, regional plans and regional land 
use plans.  

 The EIA consists of the environmental report, 
which assesses the environmental impacts of 
projects Residents and public agencies are also 
informed about the plans about the plans. 

Solar/on
shore 
wind 

 

 

 

 

 

The German 
Federal 
Building Code 
(BauGB) 

 

Federal Ministry for 
Transport, Construction 
and Housing 

 

 

 

 A comprehensive plan for the setting up solar 
plants and wind parks is laid down which 
includes an environmental report  

 Environmental report identifies, describes and 
evaluates impacts to the environment that are 
caused by the project and proposes 
compensation measures. The municipality 
defines the outline and the level of detail and 
the results have to be taken into consideration. 
The report includes the impact assessment of 
the project, protected species assessment 
(habitats assessment) European protected 
species assessment and the Impact Mitigation 
Regulation. 

 The impact mitigation regulation needs to be 
carried out to compensate for the 
environmental impacts caused by the project  

Solar/on
shore 
wind 

 

The Federal 
Emission 
Control Act 
(BImSchG) 

The Federal Ministry for 
the Environment, Nature 
Conservation and Nuclear 
Safety (BMU) 

 Wind and solar projects need to obtain license 
from the local municipalities. 

 Lays down technical guidelines for regulating 
noise for wind and solar projects.  

Solar/ons
hore and 
offshore 
wind 

 

Federal Nature 
Conservation 
Act 
(BNatSchG)  

The Federal Ministry for 
the Environment, Nature 
Conservation and Nuclear 
Safety (BMU) 

 If a protected species are present at the project 
site, it has to be checked if species would be 
impacted. If they do occur due to the plant, the 
project is prohibited and can be stopped. 

 For renewable energy generating facilities in the 
vicinity of special protected areas, a habitat 
assessment is necessary, to check the impacts 
on the protected area. All possible risks have to 
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Type Act/Legislatu
re 

Regulatory body Policies Initiated/roles 

be proven. If impacts exist or if they are not 
known, the plant is not allowed.  

 A possible exemption occurs if the overall 
interests outweigh the nature protection 
interests because of urgent reasons. 

Offshore 
wind 
projects 

Federal 
Maritime 
Responsibilitie
s Act 
implemented 
by  

Marine 
Facilities 
Ordinance 

 For projects less than or 
equal to 12-mile ≤  
German Coastal 
states are responsible 
for licensing the plant 

 In Exclusive Economic 
Zone (EEZ) Federal 
Maritime and 
Hydrographic Agency of 
Germany(BSH)grants 
license  

 During the approval procedure, BSH reviews 
whether the marine environmental features to 
be protected (e.g. birds, fish, marine mammals, 
benthos, sea bottom) are put at risk by the 
project.  

 Offshore wind farm projects comprising more 
than 20 turbines require an environmental 
impact assessment based on the UVPG 
(Environmental Impact Assessment Act).  

 For Natura 2000 sites under EU Habitats 
Directive and Birds Directive, offshore wind 
plants are not allowed.  

 

Governance Structure of Germany 

 

 

Case Study Germany: Integrating Environmental/social concerns with renewable energy 

development  

Germany has been a leader in energy generation from renewable energy projects. It has also given due 

consideration for meeting up the challenges from social and environmental impacts posed before, during 

or after launching a renewable energy project. For example, a first of its kind photovoltaic sound barrier 

was installed on the motorway that connects Munich to the F J Strauss Munich airport. This feeds solar 

electricity into the national electricity grid, while protecting the local community from motorway traffic 

Federal 
Government 

•Renewable 
Energy Sources 
Act 

Regional 
Government 

•Regional 
development 
plan 
 

•Regional 
planning policy: 
land use 
allocation  

Local 
Government 

•Town planning: 
local 
development 
plan/land use 
plan  
 

•Environmental 
assessment: 
Environemnt and 
nature 
conservation 
issues 
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noise. Considering the fact that more than one lakh people drive to and from the Munich airport, the 

extent of benefits to the local community is unsurpassable. 

Canada 

Policy, Laws and Regulations of Canada 

Type Act/Legislation/Guidelines Regulatory body Policy 

Wind/solar Canadian Environmental 
Assessment Act (CEAA) 

Canadian 
Environmental 
Assessment 
Agency under 
Department of 
Environment 

 Environmental assessment 
required for subjects that are 
within federal jurisdiction  

 fish and fish habitat,  
 other aquatic species 
 migratory birds,  
 effects that impact on 

Aboriginal people such as 
their use of lands and 
resources for traditional 
purposes 

 If the Minister of the 
Environment is satisfied that the 
requirements of CEAA can be met 
by a provincial process and if that 
province requests it, he or she 
must allow for the substitution of 
the federal environmental 
assessment process by the 
provincial process. The Minister 
of the Environment then makes a 
decision about the project using 
the environmental assessment 
report prepared by the province. 

Wind  SPECIES AT RISK 
ACT (SARA) 

Canadian 
Wildlife 
Service(CWS) 
under the 
Department of 
Environment 

 It is illegal to kill, harm, harass, 
capture, or take any endangered 
or threatened species protected 
under the Species at Risk 
Act (SARA) 

 Wind power proponents need to 
consult CWS for guidelines to 
outline the nature of information 
needed in an EA to identify, 
assess, monitor and mitigate the 
potential adverse effects of wind 
energy projects on birds 
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Governance Structure of Canada 

 
 
Case Study Canada: Integrating Environmental concerns with Renewable Energy development  

Toronto Renewable Energy Co-operative (TREC) constructed three utility-scale wind turbines on the 

waterfront of Toronto, with each 93 m turbine generating 1,400 MWh of electricity each year. To mitigate 

any potential adverse effects from noise, Environment Canada required TREC to purchase turbines that 

meet maximum rated noise specifications and require a noise assessment to be conducted after the units 

were installed. TREC was also required to pay a monitoring company to determine bird mortality and 

disturbance for at least one full year, and the findings made available to the public. The government could 

have ordered a shutdown of the facility if there is any impact on birds, even the common or abundant 

species on the waterfront. The turbine was also designed to survive wind gusts of 200 km/hour, and 

warning signs were posted to warn the public of ice shedding. 

 

 
 
 
 
 
 
 
 
 
 
  

Federal Government 

•Environmental clearance required 
from: 

•Department of Environment 
•Canadian Environmental Assessment 
Agency  

•Canadian Wildlife Service(CWS)  

Provincial Government 

•Eg. Ontario 
•Environmental clearance required 
from: 
•Ministry of Natural Resourcse, 
Ontario reviews and approves 
renewable energy projects such as 
wind, solar 

 



Developmental Impacts and Sustainable Governance Aspects of Renewable Energy Projects  

 

71 
 
 

ANNEX V: ENVIRONMENTAL CLEARANCE PROCESS IN INDIA  

At present the Environmental Clearance Process in India is carried by the MoEF through its Expert 

Appraisal Committee (EAC) and Central Pollution Control Board (CPCB) for technical inputs at the centre; 

State Level Appraisal Committees (SLACs); State Level Impact Assessment Authorities (SLAAAs) and State 

Pollution Control Boards (SPCBs) at the state level. Expert Appraisal Committee (EAC) is the body 

constituted by the Central Government under EIA notification Sep 2009 for the purposes of screening, 

scoping and appraising projects. State Level Environment Impact Assessment Authority (SEIAA) is an 

independent body comprising of a three member committee funded by each state to evaluate Category A 

& B projects.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Environmental Clearance Process – India 

  

Proposal of project 

Screening 

(Applicable for ‘B’ category project 

Category ‘B’- Get clearance from State 

 

Impact assessment 

Monitoring 

Project Concept and site selection 

Category‘A’ - Get clearance from MOEF 

Not Approved 

Approved 

Submission of Form & relevant information to Expert Appraisal Committee 

(Both for project ‘A’ and ‘B’) 

Draft EIA followed by Public Participation 

If screened as no EIA required then 

categorised as screened as ‘B2’.  

If an EIA is required project is 

categorised as B1  

Scoping 

Submission to appraisal committee and decision making 
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