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ABSTRACT 

Clean Development Mechanism (CDM) is driving low-carbon projects and transfer of technology by 

the corporate that aligns with the global shifts towards net-zero economy. The study intended to 

analyse Carbon emission reduction in achieving Certified Carbon Emission (CERs) through CDM by 

the Public and Private Limited Companies in India under UNFCCC. The secondary data on CERs 

derived from UNFCCC were used and analyzed descriptive statistics. The study found that wind 

energy, hydropower and solar energy were used in recognition of CERs by Private sector Firms and 

the Public Limited Companies have utilised primarily wind energy, energy from managing wastes, 

solar energy and hydro power. The number of sustainable projects has increased during the latter part 

of the study period. The study will be useful to wide range of audiences and stakeholders including 

investors, bankers, companies, Government, CER issuers and auditors to achieve Net Zero.      

 

KEYWORDS: CDM, CERs, Carbon Credit, Content Analysis, Energy Source 

 

1. INTRODUCTION 

Impact of climate change across the globe warranted the United Nations Framework Convention on 
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Climate Change (UNFCCC) to bring out a agenda to stabilize Green House Gas emission by setting 

voluntary target on emission reduction (Hickmann et al., 2021). The Kyoto Protocol’s (2005) Clean 

Development Mechanism (CDM) is an innovative approach for fetching developed and developing 

countries to get the mutual benefit to fight against climate change and promotes sustainability 

(Sabbaghi, & Sabbaghi, 2018). It facilitates developing countries to switch towards clean 

technology and energy efficiency through market-based mechanisms (Fernando & McWhinnie, 

2025). It provides incentive to invest in schemes that diminish emissions in developing countries at 

costs lower than the inland measures of respective countries (Weitzel, 2015). These projects earn 

CERs, each equivalent to 1 ton of CO2 equivalent (tCO2e) abatement. The companies can either use 

the CERs to meet their requirements or sell the CERs to an Annex I Party that can use those to meet 

their emission reduction target (Kaisto, 2024). 

 

Keeping sustainable development as national priority, India created several opportunities to 

companies in India to focus more projects on renewable energy generation, energy and waste 

management (Gupta, 2014). Through these projects the companies can be able to generate CER credits 

under UNFCCC, which are tradable in international markets (Sarkar & Dash, 2011). Hence, the Indian 

companies considered CDM as a successful business strategy to support global environmental 

initiatives. 

 

2. REVIEW OF LITERATURE  

1. Shailendra Sharma (2012). Carbon credits are certifications given to nations which lower their 

greenhouse gas emissions through CDM projects. The sale of CERs helps to recoup the investment 

and operational costs of CDM projects, which are pertinent method used in India to reduce carbon 

emissions.  

2. Kumar and Agarwala (2018) stated that for the promotion of generation and use of renewable 

energy, Ministry of New and Renewable Energy (MNRE) had envisaged various schemes with 

outcomes of tradable Renewable Energy Certificate (REC) with Perform, Achieve and Trade 

(PAT) as the market-based mechanism. In India, wind energy is being harnessed at the fastest rate 

due to regional resource potential, as opposed to solar energy technology diffusion, which is faster 

worldwide. 

3. Policy Paper for Indian Carbon Market (2022), envisaged well-defined registry for ETS System, 

active tracking of demand and supply and benchmarking-based approach is used for allocation. 

The proposed unified domestic carbon market mechanism will subsume the existing PAT and REC 

mechanisms 

4. Bharat and Amirthiyan(2024) emphasized the global leadership of India with the transition to clean 

energy through the Government of India’s Initiatives like Lifestyle for Environment (LiFE), 

National Hydrogen Mission and National Solar Mission, FAME and PAT Schemes. 
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Objectives of the Study 

• To identify the Energy Source –wise number and value of CERs gained by the firms in India 

and 

• To analyse the CO2 Emission Reduction in recognition of CERs by the firms in India   

3. RESEARCH METHODOLOGY 

The study adopted descriptive method to analyse the CERs. The required secondary data on issuance 

of CERs from the financial year 2017-2018 to 2022-2023 were fetched from the official website of 

UNFCCC. Totally, 595 carbon credit announcements made during the period. Of which 323 projects 

belong to 253 Private Limited Companies and 272 projects are associated with 128 Public Sector 

Companies, consisting of both listed and non-listed companies in India. The collected CER data were 

organized, tabulated and analysed using descriptive statistics.  

 

4. EMPIRICAL FINDINGS  

This section provides a detailed analysis the CERs recognized by the select Indian firms during study 

period. 

 

Table 1 presents the number of CERs and Table 2 value of CERs generated by the Indian Public sector 

companies and Private sector firms. The firms have implemented CDM projects according to their 

agenda on carbon emission reduction. The Private sector firms in India adopted on a on voluntary 

basis and the public sector companies, compulsorily at a volume that would stop harmful 

anthropogenic interaction with the eco system. 

 

Table 1 Energy source –wise number of CER Projects implemented by the Firms in India 

 

Sources 

 Secto

r   2017-18 2018-19 2019-20 2020-21 2021-22 

2022-

23 

2023-

24 Total 

Biogas 
Public 2 3 0 1 1 3 0 10 

Private 4 1 3 3 7 1 0 19 

Biomass 
Public 4 3 1 5 2 7 1 23 

Private 1 0 3 0 1 5 2 12 

Energy 

Efficiency 

Public 5 1 1 0 0 1 4 12 

Private 0 5 0 1 2 1 0 9 

Forestry 
Public 1 0 1 0 0 0 0 2 

Private 0 1 2 0 0 0 0 3 

Hydro 

Power 

Public 3 4 2 4 9 14 3 39 

Private 4 1 0 0 9 21 4 39 

Solar 
Public 3 4 3 6 4 5 2 27 

Private 8 5 0 7 5 22 6 53 

Waste 

Managemen

t 

Public 4 1 1 2 2 1 3 14 

Private 0 2 0 2 2 2 0 8 
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Wind 
Public 15 9 12 7 37 54 11 145 

Private 26 20 0 8 42 60 24 180 

Total 

Public 37 25 21 25 55 85 24 272 

Privat

e 43 35 8 21 68 112 36 323 

Source: Compiled data  

 

Wind energy is the prime source utilized by public and private sector firms driven by beneficial policy 

support that has promoted both Independent Power Producers (IPP) and non- IPPs, followed by hydro 

power which is well suited to balance wind and solar unlike coal. 

 

India’s solar sector is a sunshine opportunity with incentives which prompted private sector companies 

to leap forward than public sector companies. A quite a few projects on the biomass energy with 

technology transfer were implemented and considerable number of projects on waste-to-energy was 

implemented by the public sector companies in India.  

 

Private sector companies are ahead in executing biogas projects. Replacing lighting system and 

manufacturing process with energy efficient equipment and bulbs led to recognition of CERs by both 

in public and private sector companies as well as adopted forestry projects.  

 

The Energy Source-wise CO2 Emission Reduction in recognition of CERs by the firms in India (Table 

2) indicates that wind energy is predominantly used by both Private and Public sector companies. The 

Public sector companies have relied much on biogas, hydropower, energy efficient products and solar 

energy which yielded CERs. The private sector companies generated CERs out of hydropower, use of 

energy efficient products, solar power, biomass and forestry.  

 

Table 2 Energy Source-wise CO2 Emission Reduction in recognition of CERs by the firms in 

India 

                                        (In tonnes) 

Sources   Sector   

2017-

18 

2018-

19 

2019-

20 

2020-

21 

2021-

22 

2022-

23 

2023-

24 
Total 

Biogas 
Public 

22306

34 

50819

78 
0 

39141

1 

13123

3 

729966

6 
0 

151349

22 

Private 

13576

2 
28700 

11775

7 
58637 

81545

4 
52294 0 

120860

4 

Biomass 
Public 

15787

3 

20183

8 
48042 

29650

0 

15514

9 
913215 71430 

184404

7 

Private 
36024 0 64312 0 

24947

1 

108379

6 

13717

3 

157077

6 

Energy 

Efficiency 
Public 

14242

69 
44353 

13490

97 
0 0 59343 

20143

22 

489138

4 

Private 0 47754 0 22459 51895 64239 0 128532
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4 1 4 8 

Forestry 
Public 5464 0 9201 0 0 0 0 14665 

Private 
0 9157 

22550

8 
0 0 0 0 234665 

Hydro 

Power 

Public 

37025

64 
94820 71945 

14350

49 

41359

61 

178082

5 

99880

9 

122199

73 

Private 

92434

4 
39849 0 0 

13872

19 

217564

8 

81886

9 

534592

9 

Solar 
Public 

13114

3 

27999

7 

15063

8 

45328

8 

33270

8 

107312

7 

18115

4 

260205

5 

Private 

42979

5 

41695

4 
0 

49603

2 

55810

4 

191545

3 

75235

7 

456869

5 

Waste 

Managemen

t 

Public 

24008

4 
88264 58841 

15637

6 

61163

0 
49533 

28813

7 

149286

5 

Private 
0 83842 0 

13327

3 

20468

3 
88613 0 510411 

Wind 
Public 

14341

70 

11324

82 

86504

5 

73936

2 

30579

91 

621175

1 

18314

66 

152722

67 

Private 

30284

37 

16227

47 
0 

10100

29 

42591

88 

754675

7 

18531

03 

193202

61 

Total 
Public 

93262

01 

69237

32 

25528

09 

34719

86 

84246

72 

173874

60 

53853

18 

534721

78 

Private 

45543

62 

26787

93 

40757

7 

19225

62 

79930

73 

129268

00 

35615

02 

340446

69 

Source: Compiled data  

 

Table 3 Descriptive Analysis on Energy Source-wise CO2 Emission Reduction in recognition of 

CERs by the Public Sector Companies in India 

 

Category Mean Std. 

Deviation 

Skewne

ss 

Kurtos

is 

Variance 

t 

Significa

nce 

Biogas 

2162131.7

143 

2930701.90

591 
1.171 -.087 

8589013661294

.240 

1.95

2 
.099 

Biomass 

263435.28

57 

298113.734

21 
2.243 5.357 

88871798524.5

71 

2.33

8 
.058 

Energy 

Efficiency 

698769.14

29 

865413.060

78 
.615 -1.840 

748939765774.

476 

2.13

6 
.077 

Forestry 
2095.0000 3736.98903 1.570 1.240 13965087.000 

1.48

3 
.189 
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Hydro 

Power 

1745710.4

286 

1618904.40

893 
.633 -1.126 

2620851485264

.620 

2.85

3 
.029 

Solar 

371722.14

29 

329552.754

28 
2.041 4.460 

108605017853.

810 

2.98

4 
.025 

Waste 

Managem

ent 

213266.42

86 

197710.350

55 
1.614 2.772 

39089382712.9

52 

2.85

4 
.029 

Wind 

2181752.4

286 

1941023.76

864 
1.890 3.583 

3767573270414

.950 

2.97

4 
.025 

Source: Computed data  

 

Table 3 presents the source wise CER resulted for the public sector companies in India.  The average 

CO2 cancelled revealed that wind energy is the prime source followed by biogas and hydropower. 

 

All the source–wise data on CO2 cancelled towards CER have positively skewed (long right tail). The 

kurtosis computed is mesokurtic for wind energy, platykurtic for biogas, energy efficiency, hydro 

power, forestry and waste management and leptokurtic for biomass, and solar energy. The variance 

resulted are higher with the utilisation of various energy sources in recognition of CERs. 

 

The result of one sample t-test showed a significant mean difference in case of CERs recognized from 

hydropower, solar power, waste management and wind energy whereas no statistically significant 

mean difference in case of biogas, biomass, energy efficiency and forestry among public sectors 

companies.  

 

Table 4 Descriptive Analysis on Energy Source-wise CO2 Emission Reduction in recognition of 

CERs by the Private Sector Companies in India 

 

Sources Mean Std. 

Deviation 

Skewn

ess 

Kurto

sis 

Variance t Significa

nce 

Biogas 
172657.71

43 

287397.838

05 
2.497 6.395 

82597517316.2

38 
1.589 .163 

Biomass 
224396.57

14 

389149.284

64 
2.378 5.843 

151437165737.

286 
1.526 .178 

Energy 

Efficienc

y 

183618.28

57 

229462.984

86 
.828 -1.406 

52653261418.9

05 
2.117 .079 

Forestry 
33523.571

4 

84725.9305

3 
2.637 6.963 

7178483303.95

2 
1.047 .335 

Hydro 

Power 

763704.14

29 

826806.996

97 
.740 -.326 

683609810240.

476 
2.444 .050 

Solar 652670.71 601283.352 1.833 4.349 361541670272. 2.872 .028 
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43 73 571 

Waste 

Managem

ent 

72915.857

1 

78868.5744

2 
.642 -.580 

6220252031.81

0 
2.446 .050 

Wind 
2760037.2

857 

2517554.06

116 
1.235 1.568 

6338078450848

.240 
2.901 .027 

Source: Computed data  

 

The Table 4 shows the mean value of CO2 cancelled in recognition of CERs revealed that wind energy 

is the prime source of energy followed by hydropower and solar energy in Private Sector companies. 

The data were positively skewed. The kurtosis value indicates that CERs data generated are platykurtic 

for forestry, biogas, biomass and solar energy and leptokurtic for hydro power, energy efficiency and 

waste management. The data variance is high in all the sources. The one sample T-test resulted 

statistically significant for CERs recognition on wind energy and solar energy, indicating the firms in 

private sector working towards achieving carbon neutrality.  

 

5. CONCLUSION 

The study focused the extent to which Indian firms have participated in the global carbon market under 

CDM framework. Both the private and public sector firms showed an increasing trend in 

implementation of CDM projects. Private firms are ahead of public sector companies in CDM projects 

implementation. Wind energy is most effectively used source by firms in generating CERs. The study 

proved the contribution of Indian firms on emission reduction as well as their role in leveraging 

environmental initiatives for sustainable development.  
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