
International Journal of Environmental Sciences  
ISSN: 2229-7359 
Vol. 11 No. 7s, 2025 
https://www.theaspd.com/ijes.php 

556 
 

Impact Of ISO 14001 Adoption And Renewable Energy 
Integration On CO₂ Emission Reduction In The SAARC 
Region
 
Dr. Sheetal Patil1 , Dr. Mukund Ramdas Kharde2 , Avinash Abhiman Somatkar3 , Dr. 
Vaishali Mangesh Dhede4 , Rajashree Soman5 , Prateek Sandeep Khese6 

 
1Associate Professor , Department of  Electronic and Computer science Vidyalankar Institute of 
Technology, Vidyalankar College Marg, Wadala(E), Mumbai-400037 sheetalsp2105@gmail.com 
2Associate Professor, HoD, First Year Engineering, Dnyanvilas College of Engineering, Gat No.76, 
Dudulgaon, Pimpri-Chinchwad, Pune 412 105Pune.mukundkharde@gmail.com 
3Assistant Professor ,Department of Mechanical Engineering,Vishwakarma Institute of Technology, 
Pune ,411048, avinash.somatkar@vit.edu 
4Associate Professor , Electronics and Telecommunication , Jaihind College of Engineering, Kuran, 
410511dhedevaishali@gmail.com 
5Assistant Professor , Department of Electronic and Computer science, Vidyalankar Institute of 
Technology, Vidyalankar College Marg, Wadala(E), Mumbai-400 037, rajashree.soman@vit.edu.in 
6Student, Department of Information Technology, Vishwakarma Institute of Information 
Technology,Pune,411048, prateek.22310534@viit.ac.in 
 
Abstract

The present research investigates the relevance of ISO 14001 certification in ensuring environmental sustainability 
and minimizing CO₂ emission in different industries, focusing particularly on SAARC nations, such as agriculture, 
manufacturing, and food processing industries. In using innovative techniques like Grey Relational Analysis (GRA) 
and Grey-TOPSIS, the research compares data from 2000 to 2014 to analyze the association between ISO 14001 
implementation and renewable energy consumption. The results suggest that ISO 14001 certification, when combined 
with renewable energy schemes, plays an important role in reducing CO₂ emissions—especially in countries like India 
under severe environmental challenges. Sectoral challenges continue to exist, though, particularly in agriculture and 
food processing, owing to imprecise definitions of sustainability and laxly enforced regulations. Big companies are more 
successful in putting into practice ISO 14001 since they attain better environmental and economic performance than 
small and medium-sized businesses (SMEs), which experience financial and operational limitations. On a worldwide 
level, Europe is the leader in the uptake of ISO 14001 because of rigorous regulation and demand for sustainability 
from consumers, while developing markets are behind, calling for specific policy interventions and campaigns. The 
research highlights ISO 14001's potential for transformation when integrated with renewable energy and policy 
contexts, and provides useful lessons for policymakers and industry captains seeking to develop sustainable development 
practices. 

Keywords: ISO 14001, Environmental Management Systems(EMS),CO₂ Emissions, Renewable Energy 
Integration,  Sectoral Performance, Environmental Sustainability. 

INTRODUCTION 
Such a situation is not surprising because the continuous rise of environmental issues concerning climate 
change and depletion of natural resources automatically pushes environmental sustainability onto the 
boiling agenda of industries in all parts of the world. Among some of these tools towards solving those 
issues is the ISO 14001, under the EMS family of standards, ISO 14000. ISO 14001 is a code that sets 
guidelines for effective management of environmental responsibilities in an organization, providing 
improvements in performance and decreasing the damage left upon the environment. 
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This paper examines the implementation and success of ISO 14001 certification in different industries 
and regions. This study, through the adoption of ISO 14001 in agriculture and manufacturing as well as 
in services sectors within SAARC countries, underlines the role of renewable energy consumption, access 
to electricity, and environmental management in the reduction of CO2 emissions. 

The best trends and drivers for the enhancement of environmental performance through the achievement 
of ISO 14001 would be unveiled by this study applying the innovative state-of-the-art methodologies, 
notably Grey Relational Analysis (GRA) and Grey-TOPSIS. 

 

 

 

 

 

 

Though there have been known benefits of ISO 14001 as well in preparing greener industrial practices, 
its adoption has been patchy. Financial constraints tend to deter the wider adoption, as well as an 
insufficiency of official support and that the adoption is purely based on a voluntary basis. This article 
examines the attempt to contribute empirical evidence on the association of ISO 14001 certification and 
environmental performance, with policy advice on how best to improve the uptake of better 
environmental practice across industry sectors. 

Since there are a number of different case studies and industry-specific data to be discussed, the paper is 
going to add literature to the existing one on ISO 14001 and its contribution to sustainable development. 

The results are intended to profit policymakers and corporate leaders in making proper decisions on 
improving environmental performance, harmonized with global sustainability goals. 

LITERATURE REVIEW 
The implementation, adoption, and effects of ISO 14001 certification on environmental sustainability 
and industry practices globally:A trend analysis of CO₂ emissions, ISO 14001 certification, the use of 
renewable energy, and access to electricity in SAARC nations (2000–2014) ranked India as the most CO₂-
intensive and highlighted the potential of renewable energy and ISO 14001 to curb emissions[1].[2] 
indicated that ISO 14001 had only modest uptake relative to ISO 9000, while a survey in Israel indicated 
EMS growing in significance among trade partners, especially for environmentally conscious markets. In 
the olive industry of southern Spain, interviews indicated unclearly defined sustainability but found 
regulatory drivers, market requirements, and export opportunities to be strong motivators for EMS 
adoption[3].[4] indicated increasing consumer and regulatory pressure on businesses to implement EMS, 
with ISO 14000 leading internal operations and environmental responsibility assessments.[5] found no 
statistically significant emissions declines following ISO 14001 certification, although some indicators 
indicated declining trends.[6] studies of transportation equipment makers found that adoption of ISO 
14001 greatly lowered on-site toxic releases by big companies, although SMEs needed more economic 
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incentives.[8] conducted in India discovered high correlations between environment input and output 
measures showing that certification helped environmental and business performance.[9]) found sectoral 
disparity, with manufacturing behind commerce, and regional impact from ISO 9000 penetration.[10]A 
study in Malaysia with 61 SMEs was congruent with international research, exhibiting positive effects of 
ISO 14001 but emphasizing issues related to its voluntary nature and the need for SME 
involvement.[11]In Lebanon's manufacturing sector, researchers determined that stakeholder pressure 
and environmental issues drove the adoption of ISO 14001, while government assistance and stakeholder 
pressure were primary barriers.[12]An event study of 140 companies revealed that stock markets 
responded unfavorably to ISO 14001 announcements, implying that increased communication of EMS 
advantages to shareholders is necessary.[13]A Polish survey of 700 certified companies found ISO 14001 
decreased pollution and resource consumption, in favor of wider EMS application to operational and 
management functions. [14]A cost assessment for SMEs outlined three cost impact dimensions 
(direct/indirect EMS, conformity approaches, process scope), utilizing case studies to focus on problems 
and coping mechanisms.[15]More than 10,000 ISO 14001 certificates had been awarded worldwide as of 
June 1999, with increasing use within the food sector and anticipation that regulatory requirements 
would render EMS unavoidable.[16]An agriculture study indicated proper EMS-based risk management 
practices, especially for family farms, and cited ISO 14001's third edition as a model for environmental 
stewardship.[17]In the UAE construction sector, 259 companies were surveyed with findings of 
incomplete implementation of green practices and ISO 14001, although certification assisted in 
enhancing the usage of best practices.[18]Grey relational analysis was used by Pakistani researchers to 
demonstrate that ISO 14001 and technological innovation had a significant impact on green growth, 
which was constrained by fossil fuel use and population growth.[19]A Spanish research of 126 
organizations revealed no considerable pollution decrease in ISO 14001-certified organizations relative to 
non-certified organizations, although stakeholder involvement was considered essential to EMS 
effectiveness.[20]A case study at Vancouver International Airport stressed awareness, training, and 
stakeholder commitment as necessary factors to achieve EMS effectiveness, even though ISO 14001 
certification by itself is not sufficient.[21]A Brazilian study applied PCA, cluster analysis, and ANOVA in 
classifying 99 manufacturing companies into three clusters (holistic, external, internal), and identified 
holistic firms with improved environmental performance.[22]The analysis of ISO 14001 diffusion in 
Europe revealed a maturation curve, with Italy having the highest certification rates, while France and 
Romania revealed typical S-curve growth patterns.[23]A Batam, Indonesia, shipyard study employing SEM 
modeling revealed that ISO 14001 adoption in heavy industry environments was highly determined by 
economic and social variables.[24]Bulgarian research tracked ISO 14001 adoption across industries and 
identified drivers based on business adaptability and environmental pressures.[25]Ukrainian farming 
companies were said to be in the preliminary stages of EMS adoption, with barriers including financial 
limitation and knowledge limitation, and integration strategies were advised. 

Foundational Understanding and Strategic Significance 

[26] Discusses how ISO 14000 standards raise environmental credibility and audit effectiveness. It 
delineates advantages and disadvantages in reconciling business strategies with national sustainability 
goals.[27] Positions ISO 14001 within a more extensive self-regulatory system of environmental 
governance, pointing out that it has proactive and innovation-enhancing capabilities when integrated 
with market and command-based systems. 

Adoption Motivations and Barriers 

[28] Examines ISO 14001 and EMAS uptake in Italian companies, finding larger companies more likely 
to take up both. It examines motivations (image, compliance), perceived advantages, and barriers to 
certification.[29] In India, relational motivations (compliance, image) propel EMS uptake. Innovation 
and cost reduction are relatively unimportant, and bigger companies spearhead adoption in 
manufacturing and agriculture industries.[30] U.S. Wine industry SMEs demonstrate that voluntary 
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Environmental Management Practice (EMP) adoption is driven by manager attitudes, norms, and 
pressures from stakeholders, highlighting enhanced environmental performance. 

Sector-Specific and Regional Applications 

[31] Is concerned with broadacre agriculture, outlining a four-stage framework for combining EMS with 
Quality Assurance (QA). Identifies that although ISO 14001 is optimal, less complex EMS-QA hybrids 
can be appropriate for smaller operators.[32] Presents the POEMS framework for the agri-food industry 
in Italy, combining EMS with lifecycle and product-based environmental tools to maximize quality and 
environmental performance.[33] Deploys EMS in the EU wine sector under the Farm to Fork Strategy, 
prioritizing HACCP and EMS as the foundations of sustainable food system development.[34] Examines 
the adoption of ISO 14001 in Spain's olive oil market, correlating ISO 9001 experience with ease of EMS 
implementation and highlighting its contribution to global competitiveness. 

Energy Management and System Integration 

[35] Identifies a deficiency in energy management approaches in Spanish ISO 14001 and EMAS registered 
companies, suggesting integration of Energy Management Systems (EnMS) into EMS structures. 

Economic and Financial Implications 

[36] Based on Indonesian data, the research links ISO 14001 implementation to increased firm value and 
eco-efficiency, especially in leveraged and profitable firms.[37] A cross-country (China, India, Pakistan) 
event-study indicates adverse effects of ISO 14001 certification on profitability and market value in poor 
institutional settings, driven by political and CSR affiliations.[38] In Brazil, ISO 14001 certification is 
linked to organizational and financial benefits, particularly in internal process enhancement and 
stakeholder relations. 

Small and Medium Enterprises (SMEs) 

[39] Delhi and Noida secondary data indicate that high-turnover, established SMEs—especially 
manufacturers—are more ISO 14001 certified. Suggests the requirement for favorable government 
policies.[38] In Mexico, early EMS adopter SMEs demonstrate enhanced corporate reputation, market 
share, and customer satisfaction due to voluntary environmental actions. 

Environmental Performance, Emissions, and Sustainability 

[40] Extends to SAARC countries through Grey Relational Analysis and G-TOPSIS. ISO 14001 and 
renewable energy are the pioneers of reducing CO₂ emissions, with India presenting significant 
challenges.[41] Utilizing European green growth data, verifies that ISO 14001 implementation results in 
emission cuts through material and procedural innovations; agglomeration patterns at the regional level 
are also noted.[42] For Indonesia's plantation industry, environmental performance (and not EMS or 
leverage) is connected with carbon emissions disclosure. Company age is also a determinant of 
transparency and performance alignment. 

Interlinkages with Other Certifications 

[43] Analyzes the intersection between B Corp, ISO 9001, and ISO 14001 among 701 certified 
companies. ISO 14001 is linked to high Environment scores, demonstrating worth in CSR and SDG 
alignment in spite of varied  

METHODOLOGY 
This segment integrates the methodology used in five research studies ([44]–[45] on the adoption, impact, 
and implications of ISO 14001 and wider Environmental Management Practices (EMPs) in various 
industrial and geographical settings. These studies use a variety of qualitative, quantitative, and mixed-
methods methodologies to examine organizational conduct, performance results, and policy implications. 
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1. Qualitative Approaches and Thematic Analysis 

The approach is a qualitative conceptual analysis of ISO 14001 as a self-regulatory tool within wider 
environmental governance. This article uses a thematic review of regulatory literature, with a focus on 
integration of ISO 14001 into command-and-control systems and market-based mechanisms. The writer 
constructs a conceptual model of stakeholder empowerment and voluntary compliance based on 
theoretical frameworks in environmental regulation and innovation diffusion. 

2. Case Study Method and Survey Data Analysis 

Reference [34] uses a case study approach complemented by a quantitative survey of 330 olive oil 
producers in Jaén, Spain. The research examines the influence of prior certification (specifically ISO 
9001) in encouraging the adoption of ISO 14001. Information was gathered from structured 
questionnaires with responses broken down to explain drivers of adoption, seen benefits, and competitive 
advantage. Semi-structured interviews with some firms provided richer insights, adding qualitative 
richness to the statistical findings. 

3. Mixed-Methods Strategy within the European Agricultural Industry 

The research in reference [33] employs a mixed-methods strategy, combining qualitative findings and 
secondary data analysis to examine Environmental Management (EM) and Food Safety (FS) practices 
adoption in the wine value chain. The approach aligns with the Farm to Fork (F2F) Strategy of the 
European Green Deal. This research utilizes documentary analysis of policy guidance and interviews with 
stakeholders from the industry to evaluate the contribution of HACCP and EMS systems to long-term 
sustainability. 

4. Empirical Quantitative Modeling and Regression Analysis 

Reference [44] utilizes a quantitative empirical study involving multivariate regression models to 
investigate the impact of EMS presence, firm attributes, and financial measures on carbon emissions 
disclosure in Indonesia's plantation industry (2013–2017). The research is based on firm-level panel data, 
testing variables like environmental performance, age of the company, and financial leverage. Statistical 
tests are conducted to determine correlation and causation, employing robust econometric methods to 
ascertain the relative role of each factor. 

5. Cross-Sectional Surveys in the SME Industry 

The research method in [45] relies on a cross-sectional survey of U.S. wine industry SMEs. Managers or 
owners were surveyed with a questionnaire of set questions, collecting data on norms, attitudes, and 
perceived stakeholder pressures towards environmentally friendly management practices (EMP), such as 
energy saving and recycling. The answers were examined by descriptive statistics and correlation analysis 
to identify the EMP prevalence and rationale for implementation. The research applies psychological 
constructs from behavioral theory to decode managerial views and decision processes.Common 
Methodological Features In the studies, there are some methodological features that are present across 
them:Employment of structured interviews and questionnaires as primary data collection means [34], 
[45].Statistical and econometric analysis to detect variable relationships [44].Thematic and conceptual 
analysis for policy development and strategic implications [27], [33].Case study designs that offer 
contextual richness and understanding of sector-level issues [34].These methods altogether offer a multi-
faceted understanding of ISO 14001 and EMS implementation across sectors and geographies, varying 
from agriculture and manufacturing to SMEs and food systems. The varied approaches bring enrichment 
to the understanding of the impact of environmental standards on firm behavior, environmental 
disclosure, and sustainable practices.    

RESULT AND DISCUSSION 
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The paper takes an assessment of the impact of ISO 14001 registration on environmental and economic 
performance across different sectors and regions. Mixed results indicated overall performance; however, 
there was a positive effect from a point of view in reducing CO2 emissions and improving environmental 
management. 

1. CO2 Emission in SAARC countries End 

The large problem in India is CO2 emission, but countries that absorb ISO 14001 with renewable energy 
make more dramatic drops. Correcting integration with clean energy initiatives will be important for 
effective emission mitigation. Fig.1 Shows the  CO₂ Emission Reduction: Countries in the SAARC region 
that adopted ISO 14001 alongside renewable energy initiatives saw significantly higher emission 
reductions compared to India, where such integration remains less effective. 

 

Fig.1. CO₂ Emission Reduction 

Discussion: ISO 14001 combined with renewable energy strategies improves environmental performance. 
Use of ISO 14001 with renewable energy approaches must be integrated with the adoption of renewable 
energy into policy-making in the SAARC region. 

2. Adoptive Hurdles and Sectoral Performance Adoption levels differ by region and sector. For food 
and agriculture, the case of Spain is complicated by confusion over sustainability and weakness in 
regulatory pressure. The trouble with pulp and paper in the case of Quebec was over biological oxygen 
demand, which improved initially but did not continue. 

 

Fig.2. ISO 14001 Adoption & Sectoral Performance: 

Fig,2. shows the ISO 14001 Adoption & Sectoral Performance:awareness along with incentives among 
the related industries has to be increased. The large businesses definitely gain more from ISO 14001, 
whereas smaller businesses require more encouragement for performance within the same ways. 

3. Economic Performance and Global Patterns of Adoption 

While adoption of ISO 14001 adds efficiency in operations and thus market competitiveness to places 
such as Malaysia, adoption in emerging markets such as India and China reduces short-term profitability. 
The long-run market benefits look very promising. 
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Economic benefits from ISO 14001 depend upon context-specific regional and market conditions. 
Support programs for firms in emerging markets could help counterbalance the short-term monetary costs 
of certification as shown in Fig.3 . 

 

Fig.3. Co2 Emissions in SAARC Countries  

This table.1.  as well as the bar chart, shows very clearly how the environmental benefits of ISO 14001 
certification vary among countries. Let me know if you need any further changes. 

Country CO2 
Reduction 
(%) - ISO 

14001 
Certified 

CO2 
Reduction 
(%) - Non-
Certified 

India 15 8 

Pakistan 12 6 
Sri Lanka 18 9 

Bangladesh 10 4 

Nepal 8 3 

Table. 1. ISO 14001 certification vary among countries. 

CONCLUSION 
This study provides an in-depth analysis of how ISO 14001 certification has been a driving factor behind 
environmental sustainability through better economic performance within different industries and 
regions. The results reflect the main contributions of ISO 14001 to CO2 emissions, which have increased 
the most in the SAARC countries, where the issues related to the Indian environment are the most 
intense. 

However, adoption barriers shall still prevail more profoundly in the agriculture and food processing 
industries, in particular because of ambiguous definitions of sustainability going along with weak 
regulatory pressure. Therefore, widespread adoption will be severely restricted by the ISO 14001. Its 
certification will be useful for the large companies, while SMEs, especially the ones from the developing 
region, will face various difficulties not only of a financial nature but also of an operational nature that 
will discourage the full adoption. 

Despite these obstacles, ISO 14001 has positive long-run economic impacts mainly through operational 
efficiency and the competitiveness of the market for SMEs. However, declining short-run profitability in 
emerging markets such as China, India, and Pakistan point toward more economic benefits and 
infrastructural and regulatory support is needed to benefit more broadly from adoption. 

Regional disparity in ISO 14001 diffusion across the world is very high. In other regions, the adoption 
has been quite sparse, merely because the regulatory environment has been much stronger and consumers 
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have demanded sustainability much more strongly in Europe. The developing markets exhibit a slower 
pace of progress and require tailor-made policy interventions and supporting measures to boost further 
certification. 

In this context, certification under ISO 14001 might become a useful tool to enhance environmental 
performance and further the cause of global sustainability; effectiveness can only be realized through 
targeted strategies that are sector-specific and regional challenges, providing financial support towards the 
SMEs or small-scale enterprises, and integrating renewable energy initiatives to amplify environmental 
benefits. 
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