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CDM Implementation in Domestic Energy Sector : Indian Scenario 

  
  

 
K. J. Sreekanth1, S. Jayaraj And N. Sudarsan 

Department of Mechanical Engineering, National Institute of Technology, Calicut 673601, INDIA 
 

Abstract - Since the Kyoto protocol agreement, Clean Development Mechanism (CDM) has garnered large emphasis in terms of 
certified emission reductions (CER) not only amidst the global carbon market but also in India. This paper attempts to assess the 
impact of CDM towards sustainable development particularly in rural domestic cooking sector. A detailed survey was undertaken in 
the state of Kerala, in southern part of India to evaluate the rural domestic energy consumption pattern. The data collected was 
analyzed through standard statistical software yielding insight into the interrelationships of the various parameters that influence 
domestic cooking energy consumption. The analysis facilitates assessing feasibility of CDM projects in the sector and related 
prospects pertaining to the Indian scenario.. 

 
Key Words: CDM, Energy Consumption Pattern, Indian Scenario. 

 

I. INTRODUCTION  

 One of the important responses of Kyoto Protocol 
towards mitigation of global warming is Clean 
Development Mechanism (CDM) that has garnered 
large emphasis amidst the global carbon market in terms 
of Certified Emission Reductions (CER). While CDM 
aims to achieve sustainable development in energy 
production and consumption in developing countries, 
the results achieved through its implementation are still 
uncertain. More than four hundred studies have been 
undertaken since 1997 with respect to CDM [1]. 
However, the contribution of these studies towards 
effective implementation of CDM at regional level and 
thereby reap the benefits of sustainable development has 
been ill addressed.  

 India as a rapidly developing nation has an 
enormous potential to benefit from CDM. The projects 
pertaining to CDM implementation, is expected to 
encourage private investments owing to the high rate of 
financial returns. Indian economic growth at the present 
rate points to a huge increase in energy usage in both 
industrial and domestic sectors.  

 However, studies and modeling in designing 
policies to address the related issues needs to be 
undertaken rigorously.  In this study, it is attempted to 
assess the potential to improvise rural domestic energy 
efficiency, especially in the lighting sector and 
investigate measures that can be framed as projects 
_______________________________________ 
1 (Presenting author Email: sreekanthkj@nitc.ac.in) 

under the CDM. India, a developing nation has long 
depended on traditional energy resources such as 
firewood, agricultural waste, animal dung and human 
power which are still continuing to meet the bulk of 
energy requirements, particularly in rural India. 
Presently, these traditional fuels are gradually getting 
replaced by commercial fuels such as coal, petroleum, 
natural gas and electricity. With the recognition of fossil 
fuels being the major cause of climatic change and air 
pollution, the focus of energy planners has shifted 
towards renewable resources and energy conservation. 

 This paper attempts to present the details of the 
investigation and analysis undertaken in this study with 
section 1 highlighting the need of the study as 
Introduction. Section 2 outlines the energy scenario in 
India, followed by energy scenario in Kerala, the study 
area, in section 3. Section 4 focuses on an exploratory 
analysis of the data collection and validation.  The CDM 
implementation analysis is presented in Section 5. The 
key findings of the analysis are discussed in section 6. 
The major conclusions drawn from the study are 
presented in the last section. 

II.  ENERGY SCENARIO IN INDIA 

  “India experiencing a GDP growth rate of 8% per 
annum, putting tremendous pressure on the power sector 
of the country”. The deficiency in the supply of energy 
is generally met through imports from other countries. 
The Indian energy scenario shows a float in the energy 
balance mainly due to the differed energy sources in 
India. The country confronts fulgurous challenges in 
meeting its energy needs and providing adequate energy 
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sector pertaining to cooking sector,  which is given in 
table 4 and 5. Figure 5 and 6 depict the trend analysis on 
the variation of CO2 emission till 2040. 

 

 

Table 3: Trend equations showing the usage of firewood 
and LPG in Kerala 

 
ENERGY 
SOURCES Area  Trend 

Equations 
R2 

Value 

FIREWOOD 
 

Rural  

y = -0.02x2 
+ 79.34x - 

78606 
0.981 

LPG 
y = 0.095x2 
- 377.4x + 

37494 
0.961 

 Table 4: CO2 emission for Kerala from Firewood 

 

Year Firewood  
(mT) Year Firewood  

(mT) Year Firewood  
(mT) Year Firewood  

(mT) 

2010 
0.0769 

2017 
0.0671 

2025 
0.0529 

2033 
0.0375 

2011 
0.0756 

2018 
0.0654 

2026 
0.0509 

2034 
0.0334 

2012 
0.0743 

2019 
0.0637 

2027 
0.0489 

2035 
0.031

2013 
0.0729 

2020 
0.0621 

2028 
0.0468 

2036 
0.0287

2014 
0.0715 

2021 
0.0603 

2029 
0.0448 

2037 
0.0263 

2015 
0.0701 

2022 
0.0586 

2030 
0.0426 

2038 
0.0237 

2016 
0.0686 

2023 
0.0568 

2031 
0.0403 

2039 
0.209 

  2024 

0.0548 

2032 

0.0381 

2040 

0.0186 

Table 5: CO2 emission for Kerala from LPG 

Year LPG 
(mT) Year LPG 

(mT) Year LPG  
(mT) Year LPG 

(mT) 

2010 
0.1537 

2017 
0.2591 

2025 
0.4063 

2033 
0.599 

2011 
0.1677 

2018 
0.2782 

2026 
0.4304 

2034 
0.6306 

2012 
0.1794 

2019 
0.2958 

2027 
0.4603 

2035 
0.6647 

2013 
0.1925 

2020 
0.3139 

2028 
0.4898 

2036 
0.6871 

2014 
0.2065 

2021 
0.3318 

2029 
0.5112 

2037 
0.7077 

2015 
0.2271 

2022 
0.3486 

2030 
0.5354 

2038 
0.7438 

2016 
0.2421 

2023 
0.3752 

2031 
0.5527 

2039 
0.7661 

  2024 
0.3889 

2032 
0.5793 

2040 
0.7802 

 

 

 
Figure 5: Trend analysis- Firewood for cooking 

application- Rural sector 

 
Figure 6: Trend analysis- LPG for cooking application- 

Rural sector 

VI.  KEY FINDINGS  

 In all the above cases we can see that the R2 value is 
around 0.971 which is very much satisfactory. Also, 
Kerala households have witnessed dramatic increases in 
modern fuel use in recent years especially in cooking. 
Changing patterns of household activities and livelihood 
underline this growth. Firewood and Biomass fuels, 
until recently has been dominant household energy 
sources in Kerala particularly for cooking purposes, 
however, play only a limited role in present household 
scenario. Even the dominance of kerosene appears to be 
diminishing as cooking source. The study reveals that 
this increased reliance on LPG for cooking arises from a 
preference among consumers for more convenience and 
availability.  

 LPG demand has increased rapidly in Kerala in 
recent years. Higher appliance saturations and more 
intensive cooking despite the decrease in household 
income, have spurred this growth. One of the major 
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concerns from the Kerala states perspective on energy 
consumption pattern, is the increased availability of 
LPG to the poor sections of the society. Hence any 
attempt to implement CDM in this sector would 
essentially be addressed through replacement of LPG 
with alternative energy resources such as Bio gas or Bio 
mass.   

 

VII. CONCLUSIONS 

 The study results presented herein is a pilot attempt 
in modeling energy consumption patterns and trends in 
the state of Kerala in India, identifying the various 
factors influencing energy usage, especially in the 
cooking sector, that could form a basis for energy 
planning in not only in the state but also for India as a 
whole. The models envisaged to be developed is 
expected to aid in planning adaptation of CDM in the 
energy sector, which could go a long way in 
contributing to reduction in Carbon Emission Reduction 
through implementation of alternative energy potentials 
particularly in rural India. The study presents only minor 
area concerning the energy requirement patterns for 
cooking in rural sector. However the study methodology 
can be extended to other areas of energy applications 
encompassing equally both rural and urban areas. The 
study results are a part of research work being pursued 
by the authors towards a wholesome solution to global 
sustainable development. 
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