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Abstract— The Clean Development Mechanism (CDM) was 

developed as a way to help Annex I or the industrialized 

countries invest in projects in developing countries to reduce 

their greenhouse gas (GHG) emissions in compliance with 

the targets set by the Kyoto Protocol. This mechanism 

would also help developing countries, like India achieve 

sustainable development. India is one of the most popular 

developing country for CDM projects because of its GHG 

emission reduction potential, acceptable investment climate 

and CDM related organizational apparatus. Thus, India is 

the focus of this research paper. A case study analysis of one 

CDM project has been carried out based on the site visit 

information and actual data. The analysis is done by 

developing evaluative framework for ground level 

assessment of the CDM project. The actual site data is 

compared with the PDD of project in order to measure the 

actual developmental benefits delivered on the ground by 

the project. The research results indicate that environmental 

and social sustainability are more satisfactorily addressed 

than the economic sustainability of projects. 
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I. INTRODUCTION 

Climate change is one of the most challenging 

environmental issues to date that affects all the countries of 

the world. Carbon dioxide is an important greenhouse gas 

that causes climate change. 

An international treaty on global climate protection 

called the United Nations Framework Convention on 

Climate Change (UNFCCC) was formulated in May 1992 

and entered into force in March 1994. The ultimate 

objective set by the Convention is „to stabilize atmospheric 

concentrations of greenhouse gases at a level that would 

prevent dangerous anthropogenic interference with the 

climate system‟ [28]. The Convention separates all the 

countries of the world into two groups - Annex I parties, the 

industrialized countries which emit the maximum 

greenhouse gases and Non-Annex I parties, which include 

the developing countries. 

The Kyoto Protocol is an international agreement 

linked to the United Nations Framework Convention on 

Climate Change (UNFCCC), was formulated in Kyoto, 

Japan on 11
th

 December 1997 and entered into force on 16
th
 

February 2005. Kyoto Protocol introduced three market-

based flexible mechanisms to reduce greenhouse gas 

emissions - International Emissions Trading (IET), Joint 

Implementation (JI) and the Clean Development Mechanism 

(CDM). 

The CDM aims at promoting environmentally 

friendly investment from industrialized country 

governments and businesses in developing countries, thus 

helping them achieve sustainable development. The funds 

received through CDM projects are supposed to help 

developing countries achieve some of their economic, 

social, environmental and sustainable development. In this 

paper, an attempt is made to measure the sustainability. 

A case study analysis of registered CDM project 

with actual site data has been carried out to assess the actual 

ground level development impacts of the project. 

The Project Design Document (PDD) specifies the 

key data and information about the proposed CDM project. 

The PDD and all the other relevant data which is available 

on public domain of UNFCCC website. 

II. OBJECTIVE OF STUDY 

The main objective of case study is to ground truth the 

sustainable development delivered by the registered CDM 

project for the local community and region based on the 

evaluative framework designed. 

III. METHODOLOGY 

The PDDs only describe the potential sustainable 

development benefits and not the actual monitored benefits 

associated with the project. So, to measure the actual 

benefits from the CDM project, evaluative framework is 

developed.  

The indicators developed need to be assessed 

against the actual sustainable development benefits to 

determine the performance of the CDM project site. All the 

indicators have been scored in the range 0 to + 2.  

“1.5 MW Deogad Hydroelectric Project in 

Maharashtra district Sindhudurg, India by M/s. Gadre 

Marine Export” is selected as case study. 

Criteria Indicators Actual impact 

Environmental 

Sustainability 

1. Impact on volume of 

food/crops grown in 

community 

Low (0), 

Medium (+1), 

High (+2), No 

Impact (0) 

2. Impact on quality 

and quantity of water 

Low (0), 

Medium (+1), 

High (+2), No 

Impact (0) 

3. Impact on quality 

and quantity of soil 

Low (0), 

Medium (+1), 

High (+2), No 

Impact (0) 

4. Impact on local air 

Low (0), 

Medium (+1), 

High (+2), No 

Impact (0) 

5. Use of renewable 

energy 

Yes (+2), No 

(0) 

6. Reduction in GHG 
Yes (+2), No 

(0) 

Social 
1. Is there net 

employment 

Yes (+2), No 

(0) 
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Sustainability generation due to the 

project activity? 

2. Number of jobs 

created 

Low (0), 

Medium (+1), 

High (+2) 

3. Continuity of jobs 

generated 

Short term 

(+1), Long 

term (+2) 

4. Jobs allotted to local 

peoples 

Yes (+2), No 

(0) 

5. Type of jobs 

generated 

Skilled (+2), 

Unskilled (+1) 

6. Does the project 

consider the opinions 

and comments of local 

stakeholders and the 

public? 

Yes (+2), No 

(0) 

Economic 

Sustainability 

1. Economic benefits 

to the local community 

through employment 

generation 

Yes (+2), No 

(0) 

2. Improved income 

generation 

Yes (+2), No 

(0) 

3. Improved food/crop 

security 

Yes (+2), No 

(0) 

Table 1: evaluative framework  – indicators & scoring 

pattern (modified framework of dr. shrikanth subbrao, 2010) 

IV. PROJECT BACKGROUND 

The project is located in the Ghonsari village of taluka 

Kankavli, district Sindhudurg of Maharashtra state. (see 

figure 7.1). The dam site near the village of Phonda is 

approachable from the district place Kolhapur-Ratnagiri 

road (NH 204). Phonda is at 18 km from the Mumbai-Goa 

national highway. The access road branching off from the 

project road will be provided for a length of about 0.3 km up 

to the service bay of the powerhouse. The project site is 

situated at 16º25'30" (N) latitude and 75º48‟0" (E) longitude 

in the region of Maharashtra. 

The project activity involves a hydel power plant 

supplying electricity to the Maharashtra state grid. The 

technology for the power generation process using hydro 

resources is to convert the potential energy available in the 

water flow into mechanical energy using hydro turbines, and 

then to electrical energy using alternators. The generated 

power will be transformed to match the nearest grid sub-

station, for proper interconnection and its smooth 

evacuation. 

V. SITE VISIT 

The site visit was carried out on 12th February 

2015. The travel from Sawantwadi, native town of the 

author & where the author is located, to the small village 

Ghansori took 2 hours by bike. During the visit, the author 

met with the Plant Manager, Mr. Ajay Manohar Parab at the 

site office. An interactive discussion session was held with 

the Plant Manager. The Evaluative framework, developed 

for assessing the CDM project site, used as questionnaire, 

was given to Mr. Parab & answers given by them was noted 

on the questionnaire and it is given in TABLE II. 

VI. CONTRIBUTION OF PROJECT TOWARDS SUSTAINABLE 

DEVELOPMENT AS PER PDD 

According to the PDD for the 1.5 MW Deogad hydroelectric 

Project, the project will contribute towards sustainable 

development of the region and country by, 

A. Social Well Being: 

 The proposed project activity leads to alleviation of 

poverty by establishing direct and indirect benefits 

through employment generation and improved 

economic activities by strengthening of local grid 

of the state electricity utility. This includes 

improvement of electricity quality, frequency and 

availability as the electricity is fed into a deficit 

grid.  

 The construction work, i.e., place during the civil 

works, will generate employment for the local 

population. There will also be various kinds of 

mechanical work on the site, generating 

employment opportunities on a regular and 

permanent basis. The transportation of various 

project components to the final site will also create 

work opportunities and an improvement in the 

population‟s income.  

B. Economic Well – Being:  

 With the proposed project activity employment 

opportunities will eventually increase in the local 

area, uplifting thereby the economic conditions of 

the local population. The project creates indirect 

employment opportunities for about 50-100 

unskilled workers for a period of two years (during 

construction), which otherwise would not happen 

in the absence of the project. In addition, the 

project creates direct permanent employment for 

about 35 persons for operation of the project.  

 The project activity also leads to the diversification 

of the national energy supply, which is dominated 

by conventional fuel based generating units.  

C. Environmental Well – Being:  

 The hydroelectric project has no negative 

environmental impacts because it relies on existing 

irrigation releases and it does not involve any tree 

cutting or any submersion etc. Furthermore, 

adequate provisions are made for the plantation and 

building of greeneries, making the area more 

environment-friendly.  

 The project utilizes hydro energy for generating 

electricity which otherwise would have been 

generated through alternate fuels based power 

plants, contributing to reduction in specific 

emissions (emissions of pollutant/unit of energy 

generated) including GHG emissions. Being a 

renewable resource, using hydel energy to generate 

electricity contributes to resource conservation. 

Thus the project causes no negative impact on the 

surrounding environment contributing to 

environmental well-being.  

 Being a renewable resource, using hydel energy to 

generate electricity contributes to resource 

conservation.  
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VII. SUSTAINABILITY ANALYSIS 

Based on the Evaluative framework, the actual impact of the 

project on the envisaged sustainable development goals 

were assessed and scored based on the site visit data. 

Criteria Indicators 
Actual 

impact 
Scoring 

Environmental 

Sustainability 

1. Impact on 

volume of 

food/crops grown 

in community 

No 

impact 
(0) 

2. Impact on 

quality and 

quantity of water 

No 

impact 
(0) 

3. Impact on 

quality and 

quantity of soil 

No 

impact 
(0) 

4. Impact on local 

air 

No 

impact 
(0) 

5. Use of 

renewable energy 
Yes (+2) 

6. Reduction in 

GHG 
Yes (+2) 

Social 

Sustainability 

1. Is there net 

employment 

generation due to 

the project 

activity? 

Yes (+2) 

2. Number of jobs 

created 

Low (10 

persons) 
(0) 

3. Continuity of 

jobs generated 

Long 

Term 
(+2) 

4. Jobs allotted to 

local peoples 
Yes (+2) 

5. Type of jobs 

generated 
Skilled (+2) 

6. Does the project 

consider the 

opinions and 

comments of local 

stakeholders and 

the public? 

Yes (+2) 

Economic 

Sustainability 

1. Economic 

benefits to the 

local community 

through 

employment 

generation 

Yes (+2) 

2. Improved 

income generation 
Yes (+2) 

3. Improved 

food/crop security 
Yes (+2) 

Table 2: evaluative framework – 1.5 mw deogad 

hydroelectric project sustainable development analyses 

VIII. CONCLUSION 

The project has been successful in terms of delivering the 

envisaged benefits as indicated in the PDD, like no impact 

on soil, water and air, use of renewable energy, reduction in 

use of fossil fuel, employment generation etc. 

Though in PDD, it is mentioned that, the project 

creates direct permanent employment for about 35 persons 

for operation of the project. But, in actual only 10 persons 

are employed. 
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