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Abstract
Sustainability, in recent times, has emerged as a significant concern across organisations, with

industrial customers increasingly seeking sustainable supply chain management (SSCM)
practices along with sustainable process management (SPM) to meet their environmental,
social, and economic objectives. While Environment-Social-Governance (ESG) parameters are
primarily responsible for the sustainability of a manufacturing firm, these firms are now using
the ESG lens to analyse the performance of their suppliers. This study aims to analyse the ESG
indicators of suppliers’ sustainable performance affecting customer satisfaction with selected
industrial chemical products in the Indian context. From the literature survey, ESG indicators
applicable to similar industries were identified as Product Stewardship, Management of
Emissions (Greenhouse Gases, SOx, NOx, etc.), Water Management, Solid Waste
Management, Workplace Health and Safety Management, Energy Management, Corporate
Governance, and Information Security Management System, Compliance with Human Rights
including Employee Well-being and Community Engagement. The significance and
prioritisation of these ESG indicators were evaluated based on the perspectives of Indian
customers of industrial chemical products. A case study approach was employed, collecting
data through pre-tested structured questionnaires from 205 industrial customers across India.
These customers represent various manufacturing sectors such as Tyres, Automotive rubber
components, Lead-Acid batteries, Precipitated Silica, Power generation from Steam, and

Carbon Black, procuring different chemicals as raw materials for manufacturing processes.
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Since the current study is involved in identifying the ESG indicators which can influence
customer satisfaction for industrial chemical products, a descriptive research design has been
adopted. From the results of the p-value, it is evident that all the identified ESG performance
indicators are significant. As evident from the standardised regression coefficients (Beta value),
the Management of emissions plays the most significant role followed by Product Stewardship
in shaping customer satisfaction. Whereas, the factors that play the least significant role are
Corporate Governance & Information Security Management Systems, Compliance with
Human Rights including Employee Well-being and Community Engagement. The significance
of other investigated factors varied among different types of customers. These findings are
important for both the suppliers of industrial chemical products as they can develop action
plans based on the significance and prioritisation of ESG indicators to enhance customer
satisfaction.
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Chemical Products., Sustainable Process Management (SPM), Sustainable Supply Chain
Management (SSCM)

1. Introduction

Enhancing customer satisfaction enables companies to retain their existing customers and
attract new customers from the market. In the current competitive business scenario, companies
need to work conscientiously to understand the stated and implied needs of current and
potential customers and make all efforts to fulfil those needs for long-term business survival
and growth.

In the business-to-business (B2B) market, transactions happen when one company purchases
products from another manufacturer and uses them in the production of other products in their
industry. Such industries include manufacturing, construction, agriculture, communication,
transportation, etc. Typically, purchase decisions are taken based on product specifications,
preferred supplier lists, and performance reviews on cost and efficiency. The chemical industry
is one of the most important contributors to the economy of a country. Industrial chemicals are
used either as raw materials in the production processes of the manufacturing industry or as
ingredients in commercial consumer products. The range of industrial chemicals is broad and
includes fillers, lubricants, solvents, mastics, coatings, dyes, colourants, reactants, inks,

stabilizers, plasticizers, fragrances, flame retardants, conductors, and insulators. These
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chemicals are indispensable for industrial production and greatly support our daily life.

The diversified chemical industry of India is classified broadly into petrochemicals,
agrochemicals, bulk chemicals, specialty chemicals, fertilizers and polymers. As per the All
India Association of Industries (https://aiaiindia.com), ‘the Indian chemicals industry with
more than 80,000 commercial products, stood at US$ 178 billion in 2019 and is expected to
grow at a CAGR of 93% to reach US$ 304  billion by 2025
(https://aiaiindia.com/chemicals/#:~:text=The%20Indian%20chemicals%20industry%20stoo

d.t0%20India's%20GDP%20by%202025).

Factors influencing customer satisfaction in the Business-to-Business (B2B) context that have
attracted scholarly interest include price, product-specific factors, dependability of the supply,
customer relationship, value-added services, product development, brand image, etc.
Customers are now monitoring the performance of their suppliers in terms of ESG indicators.
According to Lee et al.(2024), ESG management plays a crucial role in sustainable corporate
performance.

Disruption in the usual balance of nature with the growth of human civilization has resulted in
global warming and loss of biodiversity. It is quite evident that Earth’s ecosystem cannot be
maintained if more sustainable choices are not made. If the manufacturing companies continue
to run harmful processes with no change, it is inevitable fossil fuel will be completely

exhausted, and a huge number of animal species will become extinct with permanent damage

to the atmosphere. As notified by Climate Action Tracker (Climate Action Tracker -
Wikipedia) on 9 November 2021, ‘the global temperature will rise by 2.7 °C by the end of the
century with current policies and the temperature will rise by 2.4 °C if only the pledges for
2030 are implemented, and by 1.8 °C if all the announced targets are fully achieved’. In COP26
held on 13 November 2021, the participating 197 countries agreed on the Glasgow Climate

Pact, aimed at staving off dangerous climate change (Climate change - Wikipedia). The pact

reaffirmed the validity of the Paris Agreement to ‘hold the increase in the global average
temperature to well below 2 °C above pre-industrial levels and pursuing efforts to limit the
temperature increase to 1.5 °C above pre-industrial levels’. At COP26, the Government of India
also expressed the concerns of developing countries to the United Nations Framework
Convention on Climate Change (UNFCCC). As per Ministry of Environment, Forest and
Climate Change, ‘India presented the following five nectar elements (Panchamrit) of India’s
climate action: a) Reach 500GW non-fossil energy capacity by 2030, b) 50 per cent of its
energy requirements from renewable energy by 2030, c¢) Reduction of total projected carbon

emissions by one billion tonnes from 2021 to 2030, d) Reduction of the carbon intensity of the
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economy by 45 per cent by 2030, over 2005 levels, ) Achieving the target of net zero
emissions by 2070°.

With the increasing concern of global warming and the resulting melting of ice, rise in sea
level, Ozone depletion, and loss of biodiversity, companies have now understood they must
focus on sustainability and maintain a proper balance among Planet, People, and Profit, as their
stakeholders want to be associated with future-ready organizations.

By ‘Sustainability’, we mean the ability to sustain. As defined by the UN’s Brundtland
Commission sustainability is ‘meeting the needs of the present without compromising the
ability of future generations to meet their own needs’. The term Sustainability is used to
describe many green concepts and corporate responsibility. ESG has now become the preferred
term for many investors and the capital markets. ESG, an acronym for Environment, Social,
and Governance, is a framework for assessing the impact of the sustainability and ethical
practices of a Company. Companies performing well in ESG-related matters and demonstrating
transparency are eligible to achieve higher ESG ratings which in turn will provide better access
to funding as well as more favorable financing terms. Good performance in Sustainability
improves reputation and brand image.

The major performance indicators towards Environmental protection are Greenhouse Gas
emissions and removal from the atmosphere, air emissions (SOx, NOx, Particulate matter etc.),
usage of energy, raw water usage, waste to landfill, usage of raw materials and packaging
materials, and transportation. Similarly, the performance indicators of Social growth are Health
and Safety, prevention of forced labour and child labour, discrimination, harassment, and
abuse, and ensuring freedom of association, collective bargaining, appropriate compensation,
and hours of work as per regulatory requirements. The performance indicators of robust
Governance are accountability, grievance redressal, and stakeholder engagement.

Supplier Sustainability is recognized as a significant contributor to the sustainability of a
manufacturing company (Gualandris et al., 2016) and so, customers are now using the ESG
lens to analyze the performance of their suppliers.

According to Gualandris et al. (2016), sustainability performance, indicated by environmental
and social (E and S) performance, can be improved by internal and external practices of an
organization. Internal practices are reflected in the sustainability of the manufacturing firm.
External practices are fully impacted by the sustainability performance of the key suppliers of
manufacturing firms. Sustainable procurement can ensure a reduction in the environmental
impact of the product bought.

2. Material and methods
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The current study has been conducted in two phases. Phase 1 is an initial literature survey to
identify the key ESG performance indicators which apply to the manufacturers of industrial
chemical products in India. Phase 2 is the verification of the significance and ranking of these
identified indicators based on the data collected by administering pre-tested structured
questionnaires to the customers who use these industrial chemical products at their end.
The chemical industries have been selected for this study because of the following reasons:

a) Chemical industries have a high environmental impact and their costs of environmental
protection are among the highest of all industries (Christmann, 2000)

b) The business volume of the chemical industry is significantly high

2.1 Literature Review:
Rahimi¢ (2012) described customer satisfaction as a key factor in developing and sustaining
competitive advantages. Ngo, V. M. (2015) opined that customer satisfaction can play an
important role in putting a higher barrier for customers against switching to other competitors.
Naumann et al. (2009) described two major benefits of customer satisfaction:

1) Satisfied customers are more likely to purchase repeatedly from a company over the longer
term, which in turn increases their business volume

2) Satisfied customers are more likely to spread their positive word of mouth, which in turn will
attract new customers for the company
The benefits of customer satisfaction, as mentioned by Mittal et al. (2010), are as follows; ‘it
increases the expected ‘life’ of current customers, insulates customers from the competition,
lowers costs of attracting new customers, reduces price elasticity (i.c., they are less likely to
defect when competitors offer lower prices), lowers costs of future transactions, reduces
operating costs, builds trust and reputation, a leading indicator of future economic returns’.
According to Anderson et al. (2004), customer satisfaction is a central strategic concern of any
business. If any business fails to satisfy its customers as effectively and efficiently as their
competitors, customers will move elsewhere.

Day (1994) mentioned that companies should anticipate and respond to changing requirements of the

market to get long-run competitive advantage.
Sustainability is treated as the license to do business in the twenty-first century and an integral
component of this license is supply chain management (Carter et al., 2011). Govindan et al.
(2014) mentioned that the objective of most of the innovations in supply chain management in
the 20th century was the reduction of waste for economic reasons, whereas in the 21st century

the term green, about protecting the environment, gained prominence. The lack of technology,
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according to the authors, is the most important obstacle to Green Supply Chain Management
adoption. So, collaboration with the customers may help develop the technical expertise of the
suppliers. Ahmed et al. (2022) mentioned the usefulness of aligned focus toward achieving the
sustainability objectives of buyers and suppliers.

Industries are now facing pressure from government regulations, global competition, and customers
on environmental initiatives (Diabat et al., 2014). Most of the big and ethical companies are
now driving sustainability at the core of all their activities because of the regulatory tailwinds,
investor push, and customer expectations on the adherence to sustainability criteria. According
to Gualandris et al. (2015), sustainability is becoming a major concern for manufacturing firms
because of the stronger social and environmental impact of their operations. Such
manufacturing firms are suggested to engage in sustainable supply chain management (SSCM)
practices to achieve their goal on economic, environment and social criteria (Carter and Rogers,
2008). According to Gualandris et al. (2015), SSCM is developed within a firm and has evolved
from sustainable process management (SPM) to sustainable supply management (SSM).
Sustainable process management refers to the sustainable practices typically within the
boundary of the manufacturing firm whereas, sustainable supply management involves
collaboration with the supply chain for the sustainable improved performance of the individual
companies and the supply chain as a whole. While internal practices involving Total Quality
Management (TQM) reduce the negative impact on the environment (Wiengarten et al., 2012),
external practices are to anticipate and resolve environmental and social issues through
collaboration with their suppliers, resulting in improved performance on sustainability for the
implementing organization (Gualandris et al., 2014). Kumar et al. (2012) opined that SSCM
may ensure a decrease in overall waste including energy, water, fuel consumption, and reduced
packaging for the company.

Eccles et al. (2014) conducted a study over 18 years to compare the performance of High
Sustainability firms with Low Sustainability firms in the US. According to their classification,
High Sustainability firms are those who adopted long ago (by 1993) the policies guiding their
impact on society and the environment including the emphasis on selection, monitoring, and
evaluating the performance of their suppliers based on external environmental and social
standards, while Low Sustainability firms had not adopted these policies. The finding of the
study revealed that the long-term performance of High Sustainability companies is significantly
higher than their counterparts, both in terms of stock market as well as financial performance.
Vachon et al. (2008) mentioned that the benefits of collaborative green supply chain practices

(GSCP) are the broadest with suppliers. Collaborative GSCP includes interactions between the
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businesses in the supply chain for setting the common environmental goal, joint environmental
planning, and collaboration to reduce the negative impact on the environment. It is understood
that upstream collaboration is associated with the performance related to the process, while
downstream collaboration is linked with the performance related to the product.

The results of the study conducted by Héanninen, S. (2023) showed that engaging in more
sustainability-focused supplier performance management is important in meeting the
company’s sustainability objectives. The author mentioned Environmental performance to be
measured by management of Greenhouse gas emissions, use of Resources, Waste
Management, Social performance to be measured by Workplace Safety, Health and Well-
being, Human Rights and diversity, Community Engagement, and Governance performance to
be measured by Fair business transactions, Information security, Business continuity
management.

The findings of the study conducted by Wong et al. (2012) indicate that manufacturing firms should
emphasize the environmental management capability of suppliers in their green operations to
get financial as well as environmental benefits.

Sustainable production, as defined by Veleva et al. (2001), is ‘the creation of goods and services
using processes and systems that are non-polluting, conserving of energy and natural resources,
economically viable, safe and healthful for employees, communities, and consumers, and
socially and creatively rewarding for all working people’. Six major aspects of sustainable
production are highlighted in the definition: use of energy and material (resources), economic
performance, natural environment (sinks), workers, social justice and community
development, and products. The authors highlighted some indicators applicable to the supply
chain are the use of energy, use of hazardous materials, generation of waste, participation in
Life Cycle Assessment(LCA) of raw material or packaging, safety training, adherence to EHS
standards, adoption of ethics policy, reuse or recycle of product, product stewardship.

According to Winter et al.(2016), there is a requirement to include environmental and social criteria
for the selection of supplier as well as for the evaluation of existing suppliers. These criteria
include wastewater treatment and recycling, use of environment friendly raw material,
management of hazardous substances, health and safety practices, prohibition child labour and
forced labour, no discrimination, freedom of association, working hours, employment
compensation, etc.

An analysis conducted by Susan M. Saurage-Altenloh (2017) revealed that the demonstration
of Corporate Social Responsibility by the supplier influences expectation of buyer on the brand

performance, which in turn increases B2B customer loyalty and results in a competitive,
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sustainable market advantage for such suppliers. According to the study conducted by De
Mendonca et al. (2019), customer satisfaction may not be achieved by reducing the use of
environmental resources relative to revenue earned. A better strategy is recycling and
remanufacturing.

Bagheri et al. (2007) opined that instead of measuring sustainable development, we should look
for the process indicators to establish systems for sustainable development

According to Kocmanova et al. (2012), key performance indicators of ESG in the
manufacturing industry are waste and hazardous waste, consumption of water, consumption of
power and heat, consumption of materials and raw materials, emissions to air, accidents, odour,
noise, radiation, vibration, corporate social responsibility, corporate values and code of conduct
etc.

Stan et al. (2023) mentioned control of direct as well as indirect greenhouse gas emissions, the
management of use of natural resources responsibly, and the comprehensive preparedness of
the company for climate change, floods, and wildfires as the indicators of Environmental
performance, the influence of the organization on the communities it serves, equitable
remuneration and congenial working environment for workers, non-violation of fundamental
Human Rights, no forced and child labour as the indicators under Social performance, whereas
Corporate governance essentially involves the organization’s leadership and management
philosophy, composition of boards of directors, shareholder rights.

Chvatalova et al. (2013) opined that the basic set of ESG indicators is very large. So, it is
necessary to make a sensitive restriction or a suitable sorting of indicators for measuring
corporate performance. Grzybowska, K. (2012) mentioned that all the enablers of sustainability
in the supply chain do not require the same amount of attention. Industries need to prioritize
these enablers.

According to Veleva et al. (2001), it is very difficult to have a set of common sustainability
indicators which will apply to any company or organization because of the variation in the
business activities of different companies.

Based on the feedback from stakeholders and on the analysis of the impact of business
operations on the economy, environment, and society, the key material issues (i.e. the issues
that matter the most to the business) are identified by various industries as mentioned in their
sustainability report available in the public domain. Key material topics, so identified by some
manufacturing companies, that either produce or use industrial chemical products, are
mentioned below.

Table 1.0 Key Material Topics Identified by Selected Manufacturing Companies in India

51



Tata PCBL |Birla Ceat ACC
Chemicals | Limited | Carbon | Tyres | Limited

v v
v V
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GHG and Air emissions
Energy efficiency/Management
Health and Safety
Biodiversity and  ecosystem
preservation
Water management
Waste management
Effluent management
Human Rights
Community relation and
engagement
Product stewardship
Employee / Human capital N
development
Diversity and inclusion
Ethics and governance
Information security management
systems
Employee Well-being and N
engagement
Sustainable procurement
Circularity \
Innovation
CSR
Regulatory compliance
Product Quality/Consistency
Economic performance
Customer engagement \
Material Management \
Digitization \
Sources:
https://sustainability.tatachemicals.com/assets/e-book/integrated-report-2021-22/index.html
https://api.pcblltd.com/uploads/Sustainability Report 2022 V2 4afacf05cb.pdf
https://www.birlacarbon.com/wp-content/uploads/sustainability/birla-carbon-2022-
sustainability-report.pdf
https://www.ceat.com/content/dam/ceat/pdf/CEAT IR FY22.pdf
https://www.acclimited.com/AnnualReport-2021-
22/pdf! ACC%20limited%20IR_2021_final.pdf

<] < L2 2] 221212

< <2< <22
<] 2Ll 22 |2

<<
P P
212
2

2|22 <

2|

2Ll =2 2]

From the review of existing literature available on the subject and the experience gained by the
research scholar in his professional field, the most common ESG indicators for the
sustainability of manufacturers of industrial chemical products are identified as follows:
Product stewardship, Management of Emissions(GHG, SOx, NOx, PM, etc.), Solid Waste
Management, Workplace Health and Safety Management, Water Management, Energy
Management, Compliance with Human Rights including Employee Well-being and
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Community Engagement, Corporate Governance and Information Security Management
Systems.

By Product Stewardship, we mean taking responsibility for the product from cradle to grave to
reduce its impact on the environment and health. Restriction of hazardous substances (RoHS)
and Substances of very high concern (SVHC) in the product are also responsibilities coming
under Product Stewardship. Management of Emissions involves monitoring and controlling
Green House Gas (GHG) and other emissions like SOx, NOx, PM, etc. Solid Waste
Management involves a system to monitor and control the generation of hazardous and non-
hazardous solid waste from the operations by means of reducing, reusing and recycling with
the ultimate objective of zero waste to landfill (ZWL). Water Management involves a system
to manage and monitor water consumption, reduce raw water withdrawals and wastage
fulfilling the objective of zero liquid discharge (ZLD). Corporate Governance and Information
Security Management System (ISMS) includes board composition with experienced and
diversified members, implementation of formal ethics policies and other policies, a
whistleblower procedure for the stakeholders to report deviation, ISO 27001 (or another
equivalent standard) certification on information security management system etc. Compliance
with Human Rights including Employee Well-being and Community Engagement ensures the
protection of human rights with no incident of Discrimination at the workplace, Child Labour,
Forced Labour or Involuntary Labour, Sexual Harassment, and other Human Rights related
issues, procedures in place to ensure all workers are paid at least the legal minimum wage for
standard working hours, weekly off, and are covered under PF, Health Insurance, Retirement
and Maternity or Paternity benefits, regular community engagement programs and social
impact assessments (SIA) of CSR projects undertaken by the organization. Workplace Health
and Safety Management involves Hazard Identification and Risk Assessment (HIRA) for the
operations and taking action to mitigate the risks, conducting safety training, capturing all the
safety incidents (Near misses, Unsafe conditions, Unsafe acts, etc.), taking action to ensure
zero Lost Time Injury Frequency Rate (LTIFR), ISO45001 certification on Occupational
Health and Safety Management System (OHSMS), Energy Management includes monitoring
and controlling energy consumption in the operations and conducting on-site energy audits,
reducing the use of fossil fuel in the operations and increasing the use of energy from renewable

sources.
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II.

2.2 Research Gap and Research Question:

Despite increasing attention in supplier sustainability performance, there is little evidence in
existing literature on whether, and to what extent, these efforts are appreciated by customers.
There is hardly any in-depth analysis on the critical ESG indicators related to suppliers’
sustainability which can influence the satisfaction of customers of industrial chemical products.
The relative importance of these ESG indicators may vary from one manufacturing industry to
another and also from one function to another function of the same industry, which is not found
to be addressed in customer satisfaction for industrial chemical products. However, this
literature survey helps in developing the background for the identification of ESG indicators
that impact the sustainability of customers and suppliers of manufacturing firms.

This study aims to fill this gap by addressing the following questions:

What are the significant or key ESG indicators related to the sustainability of manufacturers
and suppliers of industrial chemical products influencing the satisfaction of their customers in
India?

How are these key ESG indicators to be prioritized while taking action on sustainability at the
supplier end?

The analysis of the significance of each of the identified ESG indicators along with their
prioritisation has been done in the following sections based on the perspectives of Indian

customers of industrial chemical products.

3. Methodology
The flow chart shown in Figure 1.0 depicts the steps followed in the study.
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Figure 1.0 Process flow chart followed in the research
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Source: Kothari et al. (2014). Research Methodology: Methods &Techniques (3™ ed)

3.1 Objective:

From the review of existing literature available on the subject and the identified research gaps

following research objectives have evolved:
To analyze the significance of identified ESG indicators related to the sustainability of

manufacturers and suppliers of industrial chemical products in influencing the satisfaction of

their customers in India

To do a comparative analysis of the rankings of these ESG indicators in influencing the

satisfaction of customers of different industrial chemical products
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HO1:

HO02:

HO3:

HO04-:

HO5:

HO6:

HO7:

HOS:

HO09:

3.2 Hypotheses

To achieve the objectives mentioned in section 3.1, a set of 9 (None) hypotheses were
formulated based on the eight factors identified in section 2.1 and the applicability of these
factors in influencing the satisfaction of customers of selected industrial chemical products.
Customer satisfaction has been considered a dependent variable. These non-directional null
hypotheses were tested statistically and a conclusion was drawn from the test results.

Product Stewardship of the manufacturing firm (supplier) does not have a significant role in
the satisfaction of customers of selected industrial products

Management of Emissions of the manufacturing firm does not have a significant role in the
satisfaction of customers of selected industrial chemical products

Solid Waste Management of the manufacturing firm does not have a significant role in the
satisfaction of customers of selected industrial chemical products

Workplace Health and Safety Management of the manufacturing firm does not have a
significant role in the satisfaction of customers of selected industrial chemical products

Water Management of the manufacturing firm does not have a significant role in the
satisfaction of customers of selected industrial chemical products

Energy Management of the manufacturing firm does not have a significant role in the
satisfaction of customers of selected industrial chemical products

Compliance with Human rights including Employee Well-being and Community Engagement
by the manufacturing firm does not have a significant role in the satisfaction of customers of
selected industrial products

The Corporate Governance and Information Security Management System of the
manufacturing firm does not have a significant role in the satisfaction of customers of selected
industrial chemical products

There is no resemblance in the rankings of identified ESG indicators in influencing the
satisfaction of customers of different selected industrial chemical products

3.3 Sampling and Data Collection

To establish the significance of identified ESG indicators of manufacturers’ sustainability on
the satisfaction of different industrial customers, a survey method was adopted. The
instruments of data collection involved administering pre-tested structured questionnaires
(Appendix A-1) either by sending questionnaires to the respondents through mail, or
conducting interviews as deemed convenient. The sampling frame consisted of 205 (two
hundred and five) customers from the manufacturing industries distributed across India, who

procure industrial chemical products for use as raw material in their manufacturing process.
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b)

The respondents were grouped under the following three categories for the convenience of
subsequent analysis.

Customers of Carbon Black in Tyre manufacturing companies; the total number of respondents
from this group is 70 covering 16 Tyre manufacturing companies out of a total of 18 leading
Tyre manufacturing companies in India that have 50 manufacturing plants which covers
approx. 81% of the total population as the total number of Tyre manufacturing plants in India
is 62 as per the Automotive Tyre Manufacturers’ Association (ATMA)

Customers of Carbon Black in Automotive Rubber Components(ARC) manufacturing
companies who generally produce Industrial rubber products ( Belts, Wiper blades, Weather
Strip, Rubber Hoses, Rubber Mats, Engine Mounts, Rubber Air Bags, Rubber Bumper,
Bushings, Dust Cover, Mud Flaps, Rubber Pads on Pedals, O-Rings, Grommets, Seals,
Gaskets, Bushings, etc.) for automobiles; the modern automobile contains about two hundred
different parts made wholly or in a considerable part of rubber in which carbon black is used;
the total number of respondents from this group is 70 covering 34 ARC manufacturing
companies out of total 40 leading ARC manufacturing companies in India as per feedback from
marketing people.

Customers in other industries (OIN) like manufacturers of Lead—Lead-acid batteries, Steam
power plants, Precipitated Silica, and Carbon Black who procure industrial chemical products
viz. Carbon Black, Sulphuric Acid, Hydrochloric Acid, Sodium Hydroxide, Zinc Oxide, Stearic
Acid, Rubber Process Oil, Sulphur, Potassium Carbonate, and Potassium Nitrate for use as raw
material in their manufacturing process; the number of respondents from this group is 65
covering 11 manufacturing companies in India.

Respondents were selected through a nonprobability purposive sampling method in which
samples are chosen arbitrarily by the researcher based on the experience of the respondents in
using industrial chemical products. The inclusion criterion of the respondents was the minimum
qualification of graduation and industrial working experience of at least two years so that they
are better placed to identify the factors that might have boosted their satisfaction levels and
also shaped their buying behaviours. There was no restriction on the rank or designation of the
respondents.

Data were collected during the period from 2021 to 2023.

Regarding the process of analyzing data, the study relied on descriptive statistics and the results
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were presented in the form of statistical tables, graphs, and charts. Imperative, secondary data
was used from the annual report of relevant companies, trade journals, business magazines,
and other publications, wherever possible to complement primary data outcomes. From an
ethical perspective, the information collected was analyzed and presented in its original form
without any manipulation and interference of the researcher that could have, otherwise, yielded
biased outcomes. Lastly, the anonymity of the respondents, data privacy, and confidentiality

were ensured by avoiding the use of the respondents’ revealing information.

4. Data Analysis and Results
To understand the internal consistency between items in a scale, Cronbach’s Alpha has been

measured for all the independent and dependent variables. Since all these factors resulted in a
Cronbach’s alpha of 0.7 or more, these factors and their constructs can be considered reliable
and therefore useful for further analysis as part of a specific variable.

As mentioned earlier, the purpose of this study was to unearth the significance of the identified
ESG indicators that affect customer satisfaction for industrial chemical products. To
understand the significance of each of these indicators, regression analysis has been done with
the identified ESG indicators as the predictor variables and overall customer satisfaction as the
dependent variable for the three cases mentioned in section 3.3.

The result of regression analysis for the ESG indicators influencing satisfaction of customers

for Carbon Black in Tyre manufacturing companies is shown in Table 2.0

Table 2.0 Regression Analysis for the ESG indicators influencing satisfaction of
customers for Carbon Black in Tyre manufacturing companies

Coefficients”
Standardize
d Collinearit
Coefficients y Statistics
Model Beta Sig. VIF
1 | (Constant) .000
Product Stewardship of the Supplier .169 .008 8.410
Management of Emissions 277 .000 7.777
Solid Waste Management 13 .005 3.350
Water Management 156 .004 6.077
Corporate Governance and Information Security 079 026 7661
Management Systems
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Compliance with Human Rights including

Employee  Well-being and  Community .067 .036 2.180
Engagement

Workplace Health and Safety Management 083 034 3.243
Energy Management 150 .001 4.240

a. Dependent Variable: Average of Overall Satisfaction

Source: SPSS Output

The result of regression analysis for the ESG indicators influencing satisfaction of customers

in ARC manufacturing companies for Carbon Black is shown in Table 3.0

Table 3.0 Regression Analysis for the ESG Indicators influencing satisfaction of
customers for Carbon Black in ARC manufacturing companies

Coefficients”
Standardize
d Collinearit
Coefficients y Statistics
Model Beta Sig. VIF
1 | (Constant) .000
Product Stewardship of the Supplier 185 000 5.376
Management of Emissions 282 .000 6.623
Solid Waste Management 113 .004 3.159
Water Management 155 .001 4.635
Corporate Governance and Information Security 098 004 7350
Management Systems
Compliance with Human Rights including
Employee = Well-being and  Community .057 .038 1.574
Engagement
Workplace Health and Safety Management 106 .010 3.435
Energy Management 124 .024 6.246

a. Dependent Variable: Average of Overall Satisfaction

Source: SPSS Output
The result of regression analysis for the ESG indicators influencing satisfaction of customers

for other selected industrial chemical products in other industries (OIN) as mentioned in section
3.3 is shown in Table 4.0

Table 4.0 Regression Analysis for the ESG Indicators influencing satisfaction of
customers for the other Industrial Chemical Products in Other Industries (OIN)

Coefficients”
Standardized Collinearit
Coefficients y Statistics
Model Beta Sig. VIF
1 | (Constant) .000
Product Stewardship of the Supplier 185 000 6.200
Management of Emissions 186 000 7963
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Solid Waste Management 167 .000 3.153

Water Management 148 .001 6.568

Corporate Governance and Information
Security Management Systems
Compliance ~ with  Human  Rights
including Employee Well-being and .065 .008 2.058
Community Engagement

Workplace Health and Safety
Management

Energy Management 134 .001 5.980

a. Dependent Variable: Average of Overall Satisfaction
Source: SPSS Output

.080 015 3.904

133 .005 7.760

It is evident from the last column of each of Tables 2.0, 3.0, and 4.0, that all the VIF values are
between 1.0 to 10.0 indicating that the co-linearity between the predictor variables is not a
matter of concern in this case. It means these factors are independent and influence customer
satisfaction independent of each other.

The exact significant level (p-value) is exhibited in the 3rd column (Sig.) of each of the Tables
2.0, 3.0, and 4.0. The significance level set by researches of a similar type is a = 0.050. The
tables reveal that the significance levels (Sig.) for all the indicators are less than o = 0.050 in
all three cases i.e. for the customers in Tyre manufacturing companies, ARC manufacturing
companies, and for other selected industries (OIN) as mentioned in section 3.3.

So, the null hypotheses HO1, HO2, HO3, H04, HOS, HO6, HO7, and HOS as mentioned in section

3.2 are not accepted and alternative hypotheses are accepted.

That means,

Product Stewardship of the manufacturing firm (supplier) has a significant role in the
satisfaction of customers of selected industrial products

Management of Emissions of the manufacturing firm has a significant role in the satisfaction
of customers of selected industrial chemical products

Solid Waste Management of the manufacturing firm has a significant role in the satisfaction of
customers of selected industrial chemical products

Workplace Health and Safety Management of the manufacturing firm has a significant role in
the satisfaction of customers of selected industrial chemical products

Water Management of the manufacturing firm has a significant role in the satisfaction of

customers of selected industrial chemical products
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Energy Management of the manufacturing firm has a significant role in the satisfaction of
customers of selected industrial chemical products

Compliance with Human Rights including Employee Well-being and Community Engagement
by the manufacturing firm has a significant role in the satisfaction of customers of selected
industrial products

Corporate Governance and Information Security Management Systems of manufacturing firms

have a significant role in the satisfaction of customers of selected industrial products

We can estimate how strongly each predictor variable influences the dependent variable from
the standardized regression coefficient (Beta). The higher the Beta value, the greater the impact
of the predictor variable on the dependent variable as per existing research of a similar type.
The impact of ESG indicators of suppliers' sustainability in influencing customer satisfaction
as evident from the values of the standardized regression coefficient (Beta) for the three groups

of customers is shown in Figure 2.0.

Figure 2.0 Impact of ESG Indicators of Suppliers' sustainability in influencing customer

satisfaction
0.3
0.25
0.2
0.15
0.1
il il
0
Management Product Water Energy Solid Waste ~ Workplace Corporate ~ Compliance
of Emissions Stewardship Management Management Management Health and  Governance with Human

Safety and Rights and
Management Information Community
Security Engagement
Management
Systems

B Tyre manufacturing companies B ARC manufacturing companies Other Industries(OIN) selected for this study
Source: Values of the standardized regression coefficient (Beta) obtained from the analysis

As evident from the Beta values mentioned in Tables 2.0, 3.0, and 4.0, the ranking of ESG
indicators (1 being the highest rank and 8 being the lowest rank) influencing the satisfaction of

customers for the three groups of industrial customers are presented in the following Table 5.0.
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Table 5.0 Ranking of ESG indicators as per Beta Values for the three groups of customers

-Tyre, ARC, and OIN

Tyre manufacturing | ARC Other  Industries
companies manufacturing (OIN) selected for
companies this study
Selected ESG | Standardize | Rank Standardize | Rank | Standardize | Rank
Indicators d d d
Coefficients Coefficients Coefficients
Beta Beta Beta
Management of | 0.277 1 0.282 1 0.186 1
Emissions
Product Stewardship 0.169 2 0.185 2 0.185 2
Water Management 0.156 3 0.155 3 0.148 4
Energy management 0.150 4 0.124 4 0.134 5
Solid Waste | 0.113 5 0.113 5 0.167 3
Management
Workplace Health and | 0.083 6 0.106 6 0.133 6
Safety Management
Corporate Governance | 0.079 7 0.098 7 0.080 7
and Information
Security Management
System
Compliance with | 0.067 8 0.057 8 0.065 8
Human Rights
including Employee
Well-being and
Community
Engagement

Source: SPSS Output and ranking done by research scholar as per Beta values

We can measure the strength and direction of association between two ranked variables by

Spearman's correlation coefficient, rs (https://statistics.laerd.com/statistical-guides/spearmans-

rank-order-correlation-statistical-guide.php). We can get the critical value for Spearman’s

Rank Correlation Coefficient (rs) for 8 pairs of data (n=8) at 0.05 level of significance from the
standard table (Levin et al. 2013), as follows: rs = 0.714; (n = 8, alpha = 0.05)

If the value of rs is greater than the critical value, we can say with 95% certainty that the

observed results did not occur by chance. This indicates the results are highly significant and

we can draw sound conclusions from them. Spearman correlation coefficients measured on the

ranking (ref. Table 5.0) of ESG indicators for the three groups of industrial customers are

shown in the following table.
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Table 6.0 Spearman’s Ranking Correlation Coefficients on the ranking of ESG indicators
for the three groups of customers -Tyre, ARC, and OIN

Other
Tyre manufacturing | ARC manufacturing | Industries
companies companies (OIN)
Tyre manufacturing | 1.000 1.000 0.929
companies
ARC manufacturing 1.000 0.929
companies
1.000
Other Industries (OIN)

Source: Results of Spearman Ranking Correlation

Thus, the results of the Spearman correlation, as shown in Table 6.0 indicate that

o There is a significant positive association of the ranking of ESG indicators for Tyre
manufacturing companies with the ranking for ARC manufacturing companies, (rs[8]=1.000,
p < 0.05) since rsis greater than the critical value of 0.714. Hence, these groups have similar
perceptions relative ranking of ESG indicators for customer satisfaction.

e There is a significant positive association of the ranking of ESG indicators for Tyre
manufacturing companies with the ranking for Other Industries, (15[8]=0.929, p < 0.05), since
rs 1s greater than the critical value of 0.714. Hence, these groups have similar perceptions
relative ranking of ESG indicators for customer satisfaction.

e There is a significant positive association of the ranking of ESG indicators for ARC
manufacturing companies with the ranking for Other Industries, (15[8]=0.929, p < 0.05) since
rs1s greater than the critical value of 0.714. Hence, these groups have similar perception relative
ranking of ESG indicators for customer satisfaction.

Thus, there is a significant positive association among the ranking of ESG indicators as per the
opinion of customers of selected industries.
Hence, the following null hypothesis is not accepted.
HO21: There is no resemblance in the prioritization of ESG indicators among customers for
different industrial chemical products.

However, an alternative hypothesis is accepted.
That means, there is a resemblance in the prioritization of ESG indicators among customers

for different industrial chemical products.

5. Discussion
From the results of survey data analysis, it is observed that all the ESG indicators which are
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identified for the current study related to the sustainability of suppliers i.e. Product
Stewardship, Management of Emissions (Greenhouse gases, SOx, NOx, etc.), Water
Management, Solid Waste Management, Workplace Health and Safety Management, Energy
Management, Corporate Governance, and Information Security Management Systems,
Compliance with Human Rights including Employee Well-being and Community Engagement
are significant in influencing satisfaction of industrial customers for carbon black in Tyre
manufacturing companies and ARC manufacturing companies, and the industrial customers of
other selected industrial chemical products in other industries(OIN). The significance of waste
and hazardous waste, consumption of water, consumption of energy, and emissions to air, as
the key performance indicators of ESG in the manufacturing industry confirms the findings of
the study conducted by Kocmanova et al. (2012). The significance of the management of
Greenhouse gas, and the indicators of social and human rights, corporate governance confirms
the earlier observation of Stan et al. (2023).

Moreover, there is a resemblance in the prioritization of ESG indicators among the customers
of different industrial chemical products as evident from the Spearman ranking correlation
coefficients in Table 6.0, though the degree of impact of each of these ESG indicators on
customer satisfaction is found to vary from one group of customers to another group of
customers. It is observed from Table 5.0 that the ESG indicator which plays the most significant
role in shaping customer satisfaction involves the Management of Emissions (Green House
Gases, SOx, NOXx, etc.) as per the opinion of all three groups of customers. The indicator which
plays the second-most significant role in shaping customer satisfaction is product stewardship.
The indicator which has the least impact on customer satisfaction is Compliance with Human
Rights Employee Well-being and Community engagement.

From Table 5.0, it is observed that the two ESG indicators that play the most significant roles
in shaping customer satisfaction involve the Management of emissions and Product
Stewardship. The indicators that play the least significant role are Corporate Governance &
Information Security Management Systems, Compliance with Human Rights Employee Well-
being and Community Engagement. The degree of significance of the rest of the investigated
indicators was found to vary from one group of customers to another group of customers which
is consistent with the findings of earlier studies (Chvatalova et al., 2013; Grzybowska, K.,

2012; Veleva et al., 2001).
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6. Conclusions
It is evident from the results of the survey data analysis that the customers of industrial chemical

products are aware of the immediate requirement of reduction in emissions (GHG etc.) which
are responsible for global warming and it is reflected in the top priority given to Management
of emissions. Industrial customers are very much concerned about the environmental impact
of the industrial chemical product which they are procuring from their suppliers which is
evident from the second higher ranking of Product Stewardship. There is no difference in
prioritization of other selected ESG indicators between the customers of carbon black in Tyre
manufacturing companies and the customers of carbon black in ARC manufacturing
companies. Although there is some difference in the prioritization of selected ESG indicators
between the customers of carbon black and the customers of other selected industrial chemical
products, there is a significant positive association among the rankings of ESG indicators as
per the opinion of the selected three groups of customers of industrial chemical products. The
reason for the higher ranking of Water Management is quite obvious as a significant amount
of water is used in various operations during the production of industrial chemical products
and water scarcity is a matter of concern across the globe. A higher ranking of Energy
Management may be attributed to the dependence on limited fossil fuel reserves or non-
renewable sources of energy by most industries. Similarly, solid wastes (hazardous and non-
hazardous) are generated during the manufacturing of various industrial products, and a major
part of it is sent to landfills; inadequate control of this waste may lead to a huge environmental
impact which explains the higher ranking of Solid Waste Management. It is a mandatory
requirement to ensure the Health and Safety of employees for the smooth operation of the
manufacturing industry which prompts the industrial customers for a higher ranking of
Workplace Health and Safety Management. Corporate Governance and Information Security
Management Systems, Compliance with Human Rights Employee Well-being and Community
engagement are also significant criteria in influencing the satisfaction of industrial customers
for carbon black in Tyre manufacturing companies and ARC manufacturing companies, and
industrial customers of other selected industrial chemical products in other industries (OIN),

but their rankings are lower as compared to the ranking of other ESG indicators.
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6.1 Managerial implication of the study

The study revealed that all the ESG indicators identified for the study are significant and there
is a resemblance in the prioritization of these ESG indicators among customers of different
industrial chemical products. Thus, suppliers of industrial chemical products need to go by this
prioritization and formulate action plans on these ESG indicators to satisfy their customers.
This prioritization may, however, change with time, and therefore, it needs to be reviewed
along with the feedback from the stakeholders at regular intervals and whenever there is a
significant change in the business operations. Some of the action points as mentioned below,
can primarily be implemented at the supplier end to ensure their sustainability and to satisfy
their customers as well.

Developing a robust system for the management of Green House Gas (GHG) and other
emissions (SOx, NOx, etc.) and setting a carbon reduction roadmap through SBTi

Life Cycle Assessment (LCA) of the product and reducing the impact of the product on the
environment and health, estimating the proportion of hazardous substances in the product and
taking action to reduce it, disclosing ecological information (toxicity, persistence,
degradability, etc.) in the Safety Data Sheet of the product

Developing a robust system of Water Management and putting emphasis on recycling and
reducing consumption and wastage of water, compliance to Zero Liquid Discharge (ZLD)
Developing a robust system of Energy Management, investing in renewable energy, and
certification on ISO50001

Developing a robust Quality Management System to reduce defects, reducing, reusing, and
recycling non-biodegradable materials to manage solid waste and reducing waste to landfill
Developing a robust system of Occupational Health and Safety Management and certification
on ISO450001

Compliance with the requirements of Human Rights and implementation of policies to prevent
forced labour, child labour, discrimination, or harassment based on race, sex, colour, national
or social origin, ethnicity, religion, age, disability, sexual orientation, gender identification or
expression, political opinion or any other status protected by applicable law and to ensure
minimum wage, weekly off, freedom of association, collective bargaining, etc.

Engagement with the communities by conducting regular community engagement programs,
taking initiative towards Corporate Social Responsibility and Social Impact Assessment(SIA)
Developing robust governance system to ensure ethics and code of conduct including anti-
bribery and anti-corruption, grievance redressal mechanism, avoidance of conflict of interest,

competition, stakeholder engagement, board composition to ensure there are executive, non-
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executive, and independent directors, board diversity, board committees for audit, risk
management, CSR, etc., timely disclosure of the actions taken and results achieved on ESG
objectives in third party assessed sustainability report

Robust Information Security Management Systems and certification on ISO 270001
Developing a robust system of environmental management and certification on ISO14001

Identifying and mitigating long-term Environmental, Social, and Governance (ESG) risks

6.2 Academic Implications of the study:

As mentioned in section 2.2, there is inadequate analysis of the critical ESG indicators related
to suppliers’ sustainability which can influence the satisfaction of customers of industrial
chemical products. The findings of the current study provide the following key insights which
contribute to the existing body of knowledge. In the current study, the significant ESG
indicators of sustainability of the manufacturers and suppliers of industrial chemical products
have been identified. As mentioned in section 4.0, the management of waste and hazardous
waste, water, energy, and emissions to air are significant performance indicators of the
sustainability of the manufacturing industry which confirms the findings ofthe study conducted
by Kocmanova et al. (2012). The significance of the management of Greenhouse gas emissions,
compliance with social and human rights, and robust corporate governance are aligned with
the earlier observation of Stan et al. (2023). The degree of significance of the rest of the
investigated indicators, as established in the current study, varies from one group of customers
to another group of customers which supports the findings of the earlier studies (Chvatalova et
al., 2013; Grzybowska, K., 2012; Veleva et al., 2001).

Sustainability is now gaining prominence across the globe and sustainability indicators may be
an important consideration in subsequent research as it gains more importance and is
understood from the right perspective, especially for the manufacturers and suppliers of

industrial chemical products.

6.3 Limitations and future scope of study

This study has some limitations subject to systematic and random error which can be taken into
consideration when interpreting its findings and conducting further research.

As the current study is of cross-sectional type involving the collection of data at a specific point
of time (from the year 2021 to 2023), it is difficult to establish a fundamental relationship
between the variables; a longitudinal study can also be conducted over several periods for

assessing how the relative importance of the ESG indicators change over time
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e Another limitation of the current study is that the sample was drawn from India only; future
studies can be extended to more diverse settings i.e. in other countries for generalization of our
finding

e The respondents in the current study were selected from the customer end only; future studies
may be conducted by selecting the respondents from both suppliers’ organization and
customers’ organization

e In the current study, industries related to industrial chemical products were only considered; in
the future, the study could be replicated in different industries to complement this study and to
provide more insight into enablers

e Different ESG indicators influencing the satisfaction of customers were considered holistically
and in doing so, some of the major aspects of each of these indicators might have been missed

which can be considered in future study
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