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1. Introduction

Worldwide the cement sector is considered to be an
emissions-intensive sector. It is known to contribute sig-
nificantly to environmental damage. There is always a
conflict of interest between environmentalists and cement
manufacturing firms. However, due to persistent protests
and opposition from society, the firms are forced to look
towards emission reduction from their operations. Firms
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Stakeholders’ concern towards the ecological damage arising out of
emissions from the industrial processes has raised serious issues before
the industrial sectors. Environmentalists and researchers are raising these
issues in various forums. Few industrial sectors are well informed about
environmental protection and act accordingly to address these issues by
complying with environmental norms. However, some firms are more
ethical in their business and proactively redefine their operations and
policies beyond the regulatory requirements. What factors compel these
firms to go beyond the extant laws to protect the environment? This study
statistically analyses India’s cement sector for the factors that may be the
drivers of environmental proactivity. Using Structural Equation Modelling
(SEM), eight hypotheses were tested. The study’s findings can be helpful
for the policymakers, environmental managers, and industrial sectors to
frame policies for environmental protection, which will redound to societal
benefit.

follow the regulatory norms to protect their business in-
terests. In the era of compliance, several firms are seen to
go beyond the regulatory requirements and adopt environ-
mental policies which are beyond the requirement of law.
Such firms which are more proactive towards environmen-
tal protection are considered to follow ethics in their busi-
ness policies. These firms can do so by refining their man-
ufacturing processes to reduce the environmental footprint
for environmental conservation . There is a growing
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trend of firms that adopt environmental management sys-
tem for improving their environmental performance based
on their manufacturing activities “. This paradigm shift
towards environmental conservation has drawn the atten-
tion of researchers. Factors accountable for such a shift
in approach may include emissions concern, reputation,
environmental policy, brand advantage, technological in-
novation, stakeholders’ concern and waste reduction 7.
Environmental innovations apart, product and process
innovations can also be distinct areas *'”. De Oliveira
et al. " report that through emissions and waste minimis-
ation, firms could draw financial benefits. Firms are ready
to make a progressive investment in efforts to protect the
environment "*. The quantum of investment involved in
activities related to the protection of the environment has
made it imperative to include it in their environmental
policies ", Incorporation of environmental management
plan leads to sustainable competitive advantage "'*. Some
researchers argue that process innovation and brand dif-
ferentiation as a part of proactive environmental strategy
can lead to performance enhancement "', Firms adopt
various strategies to reduce and control emissions """,
According to studies by Gunarathne & Lee *” and Wag-
ner & Schaltegger *", better corporate environmental
management and competitive advantage is observed by
the firms through the adoption of environmental strategies
and environmental management accounting systems. The
commitment and opinion of lead managers and environ-
mentally proactive firms result in better competitive ad-
vantage !>,

The cement sector is a key sector contributing to the
development of infrastructure of a developing country.
Cement is the preferred construction material for all con-
struction-related activities like housing, industrial, ports,
roads, power plants, etc. The Indian cement sector has
competed with global manufacturers with respect to cost
control and continuous technology up-gradation. The ce-
ment industry in India is high energy intensity oriented
and is the third-largest user of coal in the country. The
modern cement plants use the latest technology available
in the global cement industry. Due to the sufficient avail-
ability of raw material, i.e., limestone, cement plants are
commissioned throughout the country. Cement production
first started in India in 1914, when a single plant of 1000
tonnes per annum was commissioned in western India.
With rapid infrastructure growth, India became the sec-
ond-largest producer of cement in the world after China.
Presently there are around 81 cement companies with 206
major cement manufacturing plants with a total capacity
of approximately 360 million tonnes per annum.

Very few sectors specific studies are available which
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are related to the Asian region. Though the outcome of
the earlier studies is beneficial, however, they cannot
be generalised to the Indian subcontinent. The study in-
tends to identify the drivers which compel the firms to
adopt environmental proactivity. The study depends on
a survey-based questionnaire to get the response from
310 respondents who are working in the cement sector at
various levels. The data obtained is analysed statistically
using Exploratory Factor Analysis (EFA) initially, fol-
lowed by Confirmatory Factor Analysis (CFA). The study
proposes eight hypotheses and tests them statistically
using Structural Equation Modelling. The SEM supports
all the hypotheses. The organisation of the paper is as fol-
lows; an introduction is given in section 1, followed by a
literature review and hypotheses development in section
2. Research significance and objectives are mentioned
in section 3. Section 4 includes the research design and
methodology. Results are depicted in section 5, followed
by conclusions, which include discussion along with lim-
itations and scope for future study.

2. Literature Review and Hypotheses Devel-
opment

2.1 Environmental Proactiveness

Under environmental proactiveness, firms adopt en-
vironmental strategies which are beyond the compliance
requirement of regulatory authority but differ from over
compliance . The firms seek to follow the government
regulations under over-compliance but deliver more than
legal obligation on account of technological indivisi-
bilities. Firms intentionally intend to deliver more than
the regulatory requirement. Such strategies are termed
as “proactive environmental strategies (PES)”. Some
researchers studied the “contribution of the firms’ charac-
teristics to describe the adoption of ‘beyond compliance’
strategies” along with “the influence of organisational
context and design” ***”. Organisational learning is con-
sidered by other researchers **. Some studies, while con-
centrating on an individual or managerial level, analysed
the role of leadership values and attitudes of environmen-
tal managers towards environmental proactiveness >
Even though several studies are available, there is a lot
required to be understood regarding the circumstances
which describe the environmental proactiveness and are
beyond the requirement of regulatory compliance .

2.2 Research Hypotheses

The study attempts to identify drivers responsible for
the environmental proactiveness of the cement sector
firms in India.



Macro Management & Public Policies | Volume 04 | Issue 02 | June 2022

Based on the literature review and the experts’ opin-
ions, the study proposes eight hypotheses:

Technological Innovation

Technological innovation is a crucial prerequisite for
achieving sustainable development. The early 1990s wit-
nessed the initiation of greater global awareness for sus-
tainable development, which considered industrial envi-
ronmentalism as an acceptable approach for enhancing the
environmental efficacy of the technological systems "',
Ehrlich & Holdren "* advocated that technological in-
novation remains the only alternative to reduce the en-
vironmental impact of industrial processes. It is crucial
to understand the contribution and relationship of tech-
nological innovation and environmental proactiveness.
Reduced costs and enhanced product quality may be the
reason for the adoption of technological innovation. Tech-
nological innovations that do not combine environmental
and economic gains may not be preferred. There is always
pressure on the firms to reduce the harmful effect of their
product. As defined by Green et al. ™ environmental tech-
nological innovation is “inventing, innovating and diffus-
ing new sets of products and processes which somehow or
other are inherently more environmentally friendly than
the sets we currently make and use”.

The following hypothesis is based on the above dis-
cussion:

H1: Technological innovation is positively associated
with environmental proactiveness.

Environmental stewardship

Environmental stewardship refers to actions involv-
ing creation of protected areas, replantation, sustainable
consumption, pollution prevention, afforestation, and
consumption of sustainable products **. There is a con-
siderable increase in the number of companies, infrastructure
owners, industrial sectors, research personnel, and com-
munities following sustainable development globally ®*.
There is a considerable creative effort to amalgamate
economic affluence with guaranteed environmental pro-
tection along with better quality of life for the current and
future generations. The demand for promoting enhanced
human-environment interfaces through stewardship is
persistent, which includes both rural and urban land, wa-
ter, and aerial environments "**"\. Action to steward the
environment at various levels, including individual, envi-
ronmental groups, corporate, and the government, is be-
ing promoted globally. Environmental stewardship also
means reducing the environmental impact of the product,
restoration of degraded ecology, introducing products

with low carbon footprints etc.

Based on the above discussion, the following hypoth-
esis is proposed:

H2: Environmental stewardship is positively associ-
ated with environmental proactiveness.

Corporate environmental policy

The role of companies is crucial in minimising global
environmental impact *”! if they monitor the environmen-
tal damages caused due to their production processes *'**.
According to Aragon-Correa & Sharma ), “a strategy to
manage the interface between its business and the natural
environment.” Companies desirous of reducing environ-
mental damage are expected to be aware of the practical
implications of environmental management “**,

Firms having a defined environmental policy expect a
possible reprieve from the regulators which can be bene-
ficial for the firm and may become a regular part of their
environmental management plan . Regulatory author-
ities may find such practices meaningful if such firms are
performing environmentally better than their counterparts.
Analysing the improved environmental performance of
such firms through the adoption of Environmental Man-
agement System (EMS) and making it a benchmark in the
field would be an interesting idea *.

The above argument gives rise to the following hypoth-
esis:

H3: Corporate environmental policy is positively as-
sociated with environmental proactiveness.

Tackling future environmental liabilities effectively

Firm’s survival and market success are dependent
on the ability of its managers to foresee the future en-
vironmental liabilities and tackle pressure from various
stakeholders like governments and regulatory bodies, con-
sumers, raw material suppliers, shareholders, employee
unions, financial institutions, and local communities along
with competitors *"*,

By anticipating the stakeholders’ opposition to the en-
vironmental damage due to their manufacturing activities,
the firms implemented proactive environmental manage-
ment plans. These plans included measures for pollution
and waste reduction beyond regulatory requirements, fol-
lowed by the adoption of total quality management to reap
financial benefits because of business opportunities "
As a second bottom line, a growing number of firms are
observed to follow transparent environmental reporting ',
Even though the quantified effects of environmental dam-
age may not be ascertained, it would be difficult for the

firms to overlook them P,
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Following hypothesis is proposed based on the above
discussion:

HA4: Tackling future environmental liabilities effec-
tively is positively associated with environmental proac-
tiveness.

Product and brand differentiation

It is imperative to state that the companies cannot
continue to justify their dependence on a protective and
unresponsive strategy considering emerging environmen-
tal market pressures and innovation potentials. Product
differentiation and cost leadership must be integrated as
offensive and/or innovative strategies with their corporate
strategies **. Environmental product and brand differen-
tiation is a straightforward idea, i.e., to create products
having higher environmental benefits or having lesser
environmental costs as compared to analogous products in
the market.

Brand management has emerged as a continuing vig-
orous activity that involves sustainability as an aspect .
Several authors recommend planned actions related to
marketing like innovative product design, a product with
a low carbon footprint, environmentally friendly pack-
aging etc. ®. Due to increased consumer awareness of
environmental issues, the green brand image of the firm
becomes an advantage. It has several advantages like
avoiding disruptions in business activities, protests related
to environmental damage, and penalties. It also helps in
gaining customers’ confidence and satisfaction related to
environmentally friendly products. Minimising the use of
fossil fuels and adopting renewable energy sources can
help the cement sector companies in positioning them-
selves as protectors of the environment by minimising
emissions.

Above discussion leads to the following hypothesis:

HS5: Product and brand differentiation are positively
associated with environmental proactiveness.

Prior assessment of future environmental legislation

Environmental SWOT (strength, weakness, opportuni-
ties, threats) analysis can be helpful for the firms in iden-
tifying external threats like future environmental legisla-
tions and relating them to internal strengths like research
and development capabilities for clean processes, green
products and trained human resources and opportunities
(e.g. eco-friendly products and better process efficiency)
along with weakness (e.g. inefficient waste management
and non-recyclable products) °”). Prior assessment of
future environmental legislation can ensure the efficient
address of environmental issues along with better posi-
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tioning as compared to competitors.

Firms can plan remedial action through pollution and
waste reduction if they assess in advance any environmen-
tal legislation proposed to be introduced by the regulatory
authority " Thus prior assessment ensures a beneficial
position as compared to ill-prepared competitors. The
firms capable of developing expertise related to environ-
mental management can use it to reduce the environmen-
tal impact of their products °*. Waste reduction can lead
to financial benefits. The expertise developed by the firms
may lead to a sustainable competitive advantage over the
competitors 7.

The proposed hypothesis is based on the above discus-
sion:

HG6: Prior assessment of future environmental legis-
lation is positively associated with environmental proac-
tiveness.

Consumer awareness

The cost of production of green products is higher than
conventionally produced products, resulting in higher
selling price ”. Willingness of consumers to pay a high-
er price as a premium to cover higher production costs
may prevent the government from subsidising producers
of green products '*). However, in the absence of any
subsidy, it would be difficult to find a market for green
products. Thus the only option that remains is consumer
awareness of environmental protection. Consumers will-
ing to pay a higher cost for green products will encourage
the firms’ to adopt environmental management policies.

The emergence of global environmental concerns about
ozone depletion, greenhouse gases, and climate change
has presented businesses with the threat of coordinated intern
action that could cause severe disruption to markets >,
Green products from popular and renowned firms always
find favour among consumers '*”. Consumers purchasing
green products do not like products that cause environ-
mental damage. Due to the preference for green products
from consumers, the demand for eco-friendly products is
on the rise [’ Considering the consumers’ environmental
awareness, the firms are interested in launching more and
more eco-friendly products *”. Consumers tend to assess
the specific green product rationally and honour its
impact on the environment " Awareness of the environ-
ment is helpful for the products which cause minimum
environmental damage and are biodegradable .,

We arrive at the following hypothesis based on the
above arguments:

H?7: Consumer awareness is positively associated with
environmental proactiveness.
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Cost saving and liability reduction

Noncompliance with environmental regulations may
result in legal and ethical crises, which can be very expen-
sive in terms of costs and loss of reputation. Companies
like 3M, DuPont, and Monsanto identify that environ-
mental costs can be transformed into revenues through the
sale of waste by-products, clean technologies, or unused
pollution allowances. These proactive companies realised
that effectively managing environmental costs may re-
sult in improved operational and financial performance,
improved health of employees and local communities,
enhanced image of the company and reduced liability to-
wards environmental damage .

Effective supply chain management leads to a reduction
in inventory, lead time reduction, flexibility, better fore-
casting, waste reduction, and precise resource planning ',
On the other hand, implementing green supply chain
management will lead to better raw material utilisation,
efficient energy and water use, an enhanced image of the
firm and a reduction in environmental burden "?. Environ-
mental damage due to poor planning will lead to econom-
ic loss for the firms. Firms showing better financial per-
formance are more concerned about the environment .
Environmentally friendly firms have a better relationship
with regulators and investors.

The above discussion leads to the following hypothe-
sis:

HS8: Cost saving and liability reduction are positively
associated with environmental proactiveness.

2.3 Hypothesised Model

Figure 1 shows the hypothesised model.

Tackling future environmental
liabilities effectively

Corporate
environmental policy

Environmental
stewardship

Technological
innovation

Environmental
Proactiveness

3. Research Significance and Objectives

The Indian cement sector is a rapidly developing sec-
tor; however, being emissions-intensive, it has always
drawn the attention of environmentalists and regulatory
authorities. Though policies are in place, despite that,
there are several instances of violation of environmental
norms. The study intends to provide evidence-based in-
formation and understanding to the policymakers and the
regulatory authorities for the formulation of policies that
will lead to environmental proactiveness in the cement
sector. The variables selected for the study are beyond the
regulatory requirement. The empirical study will help the
environmental policymakers in recognising the variables
considered as drivers of the environmental proactiveness
of the cement sector firms. The study will be helpful in
providing a meaningful understanding for the environ-
mental managers, leaders in the business, policymakers,
and environmentalists through evidence-based study for
the formulation of persuasive environmental protection
policies.

4. Research Design and Methodology
4.1 Sample and Data Collection

Primary as well as secondary sources of informa-
tion are used. The primary data collection includes the
questionnaire, focus group study and interviews. Annual
reports form the basis of secondary data. A couple of focus
group studies helped in understanding the key dimensions
of the study. The study involved two interviews lasting 45-
60 minutes duration. The period of the study was from May-
2015 to July-2016. Work done in similar areas led to the de-
signing of a questionnaire which was helped by interviews,

{ N
Product and brand
differentiation
\ J
( N

Prior assessment of
future environmental
legislation

Consumer awareness

Cost saving and
liability reduction

Figure 1. Hypothesised model
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literature available along with focus group study "***™, The
survey method is adopted as it helps in collecting a large
number of responses in a short period. There are certain
benefits of data collection through a questionnaire-based
survey as it is inexpensive and less time-consuming. Both
mail and self-administered questionnaires were adopted
for data collection. The cement sector firms which fol-
lowed regular environmental or sustainability reporting
were the target respondents. 115 responses were collected
initially for assessing the initial reliability. Later for fur-
ther validation, 195 more responses were collected. EFA
and CFA were performed on the complete sample of 310
respondents. Non-probabilistic sampling strategy com-
bined with a snowball sampling method to select the firms
for the study was adopted. A respondent is requested to
suggest another similar respondent in snowballing sam-
pling ", Out of the total of 310 level-wise respondents,
85 respondents were from the junior level (27.42%), 103
from the middle level (33.23%), and 122 from the senior
level (39.35%). Department wise, out of total 310 respon-
dents, 187 respondents were from the environment de-
partment (60.32%), 38 from the maintenance department
(12.26%), 45 from the marketing department (14.51%),
30 from finance (9.68%), and 10 from the others (3.23%).

4.2 Questionnaire Design

The questionnaire method permits collection of a large
sample of data in a short period. The study adopts the
questionnaire method for data collection. Based on the
pilot study validation of pre-tested data, the final ques-
tionnaire is prepared. A covering letter mentioning the
purpose of the study, along with anonymity assurance to
the respondents, was included in the final questionnaire.
The initial section of the questionnaire contained informa-
tion like name, department, and designation, along with a
research brief. The eight variables for which response was
collected using a seven-point Likert scale ranging from
1= strongly disagree to 7= strongly agree were included in
the second section of the questionnaire. Based on the en-
vironmental management practices (EMP), the variables
were named EMP1 to EMPS.

4.3 Data Analysis

The study uses the Statistical Package for Social Sci-
ences (SPSS) version 23 for the quantitative analysis of
data. Cronbach’s a measures the internal consistency, that
is, how closely the variables are related as a set of items. It
is also considered a measure of scale reliability. Its value
ranges from 0 to 1. A value closer to 1 is considered statis-
tically significant, meaning variables measuring a specific
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concept are highly correlated with each other. Cronbach’s
a value for the current study is 0.930, which indicates the
reliability and validity of the scale. Table 1 shows the reli-
ability analysis.

Table 1. Reliability analysis

Reliability Statistics

Cronbach’s Alpha Based on No.
h’s Alph
Cronbach’s Alpha Standardised Items of items
0.930 0.931 8

Kaiser-Meyer-Olkin (KMO) Test measures the suit-
ability of data for factor analysis. It also provides for the
sampling adequacy for an individual item and the com-
plete model. According to Tabachnick & Linda ", for
good factor analysis, KMO must be greater than 0.60. The
study involves all analyses at 95% confidence level. 0.906
is the KMO value indicating that data is suitable for factor
analysis. KMO analysis outcome is shown in Table 2.

Table 2. KMO Analysis
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.906
Approx. Chi-Square 2717.484
f 2
Bartlett’s Test of Sphericity d 8
Sig. 0.000

Identification of latent variables using factor analysis
contributes to a measured set of variables. Two factors
emerge which have an Eigenvalue greater than one. The
variance of 86% is represented by the two factors. Table 3
shows the variance along with the rotated sum of square
loadings.

The minimum, maximum, mean, standard deviation
and variance as the outcome of descriptive analysis are
shown in Table 4.

Table 5 reflects the factor loadings, % variance ex-
plained, and eigenvalue of the two factors.

The model hypotheses were tested after the establish-
ment of the proposed measurement using the Structural
Equation Modelling (SEM) technique """
imum likelihood method. SEM checks for the goodness

using the max-

of fit for the proposed model. The hypothesised paths
between the constructs are also tested using SEM. Hair

etal. "

mention that, by examining loading estimates,
the stability of the measured items is confirmed. Stability,
also known as measurement model validity, is observed
if there is no substantial change in loadings. The present
study estimates the chi-square statistics for checking ‘p’

value to arrive at the overall model fit.
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Table 3. Total variance explained (Extraction method: Principal Component Analysis)

Initial Eigenvalues

Extraction Sums of Squared Loadings

Rotation Sums of Squared Loadings

Component
% of % of % of
Total A) © Cumulative % Total A) © Cumulative % Total A] © Cumulative %
Variance Variance Variance
1 5.394 67.429 67.429 5.394 67.429 67.429 3.510 43.873 43.873
2 1.493 18.657 86.086 1.493 18.657 86.086 3.377 42.213 86.086
3 0.263 3.283 89.369
4 0.230 2.875 92.244
5 0.189 2.361 94.605
6 0.176 2.197 96.802
7 0.133 1.666 98.468
8 0.123 1.532 100.000
Table 4. Descriptive Statistics
N Range Minimum Maximum Mean Std. Deviation Variance
Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Statistic
EMP1 310 6 1 7 4.24 0.118 2.078 4.317
EMP2 310 6 1 7 5.01 0.103 1.818 3.304
EMP3 310 6 1 7 4.50 0.114 2.000 3.998
EMP4 310 6 1 7 4.28 0.115 2.024 4.098
EMP5 310 6 1 7 4.11 0.105 1.843 3.395
EMP6 310 6 1 7 5.05 0.086 1.515 2.295
EMP7 310 6 1 7 5.03 0.095 1.678 2.815
EMPS 310 6 1 7 5.06 0.090 1.587 2.520
Vahd.N (list 110
wise)
Table 5. Factor Loadings
Factor Description of Variable Factor Loadings % Variance Explained Eigen Value
EMP4 Tackling future environmental liabilities effectively 0.924
EMPI Technological innovation 0.899
0,
EMPS Product and brand differentiation 0.896 4% 3394
EMP3 Corporate environmental policy 0.863
EMP2 Environmental stewardship 0.891
EMP8 Cost saving and liability reduction 0.885
42% 1.493
EMP7 Consumer awareness 0.869
EMP6 Prior assessment of future environmental legislation 0.845
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5. Results

This section explains the outcome of CFA and SEM
outcome. The earlier section highlighted the EFA results.
According to Table 6, which shows the CFA results, sig-
nificance value (p) <0 .001 is denoted by ***, i.e., the
probability of occurrence of an event is different from
zero. This means that the hypothesised relationship is sig-
nificant.

Table 6. Regression weights

Estimate S.E. C.R. P

Environmental

EMP| <€——n , 1.000
Proactiveness

EMP2 4 Cnvironmental = o0 0048 10,344 s
Proactiveness
Envi tal

EMP3 4——— o OTeEE 0953 0,033 29.311 ek
Proactiveness
Envi tal

EMP4 €—— VITOMMENAL 053 0,034 28059 w
Proactiveness
Envi tal

EMP5 €——— VITOMMENEAL ) 035 0,033 24.952 e
Proactiveness

EMP6 € Crvironmental 0040 11.055 *wx
Proactiveness
Envi tal

EMP7 €——— T 0485 0.043 11315
Proactiveness
Envi tal

EMPS ——— T 0410 0.042  9.664  *e

Proactiveness

Figure 2 and Figure 3 show the hypothesised CFA
model and standardised estimate output path diagram for
the hypothesised model, respectively.

Figure 2 shows the hypothesised CFA model.

Figure 2. Hypothesised confirmatory factor analysis

Figure 3 represents the standardised estimates path dia-
gram for the hypothesised CFA model.

Table 7 reflects the significance of estimated covariance
among the latent variables, C.R. greater than 1.96 indi-
cates factor covariance is significant. For the analysis, all
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the values obtained for C.R. are greater than 1.96, which
indicates the significance of factor covariance.

Figure 3. Standardised estimate output path diagram for
the hypothesised confirmatory factor analysis model

Table 7. Variances

Estimate S.E. C.R. P
PES 3.753 0.348 10.792 K
el 0.550 0.071 7.750 ok
e2 2.363 0.195 12.149 ok
e3 0.579 0.068 8.540 HEE
e4 0.672 0.076 8.787 ok
e5 0.769 0.078 9.797 HEE
€6 1.538 0.129 11.966 HEE
e7 1.871 0.152 12.302 HEE
e8 1.882 0.154 12.218 HEE

Model fit summary, shown in Table 8, mentions the val-
ue of Cmin/df as 2.132, which specifies an acceptable fit
between the hypothesised model and sample data. Accord-
ing to the literature, Cmin/df is acceptable if its value is less
than 3. According to Chen ", Comparative Fit Index (CFI)
is a measure of the superiority of the tested model over
the alternative model with a manifest covariance matrix
(value ranges from 0 to 1, value nearer to 1 being more
suitable). For the current analysis, CFI is 0.996; hence, it
is acceptable. Normed Fit Index (NFI), a measure of the
overall fit of the hypothesised model compared to the in-
dependent model, is observed as 0.992 (theoretically rang-
es from 0 as poor fit to 1 as perfect fit). The value of NFI
obtained is acceptable. Other indicators like Goodness of
Fit Index (GFI = 0.983); Adjusted Goodness of Fit Index
(AGFI = 0.939) are also found to be satisfactory. Simi-
larly, Root Mean Square Error of Approximation (RM-
SEA = 0.061) and Root Mean Square Residual (RMR =
0.069) values are also observed to be within permissible
limits.
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Table 8. Model fit summary

NPAR CMIN DF P CMIN/DF
CMIN (Chi Square Value)
26 21.320 10 0.019 2.132
NFI RFI IFIx TLI CFI
Baseline Comparisons
0.992 0.977 0.996 0.987 0.996
RMR GFI AGFI PGFI
RMR (Root Mean Square Residual)
0.069 0.983 0.939 0.273
RMSEA (Root Mean Square Error of RMSEA LO90 HI90 PCLOSE
Approximation) 0.061 0.024 0.096 0.276
Table 9 shows the results of hypotheses testing.
Table 9. Hypotheses testing
No. Hypothesis Significance Supported/Not Supported
Hi Technological Innovation is positiYely associated with environmental e Supported
proactiveness
o Environmental stewardship is posit.ively associated with environmental . Supported
proactiveness
m Corporate Environmental Policy is po.sitively associated with environmental . Supported
proactiveness
H4 Tackling future environmenta.l liabilities effecti.vely is positively associated with . Supported
environmental proactiveness
Hs Product and brand differentiation is p(?sitively associated with environmental . Supported
proactiveness
H6 Prior assessment of fut%lre env.ironmental legislz.ltion is positively associated . Supported
with environmental proactiveness
H7 Consumer awareness is positively associated with environmental proactiveness ok Supported
Hs Cost saving and liability reduction is positively associated with environmental . Supported

proactiveness

*#% highly significant at p < 0.001

6. Conclusions
6.1 Discussion of Results

The Indian cement sector has metamorphosed from
a single cement manufacturing plant in the early 1950s
to the globally second-largest producer. The sector has
witnessed a major transition from energy-consuming wet
process kilns to energy-efficient dry process kilns. Over
a period of time, the Indian cement sector shed the image
of being a state monopoly to multinational companies’
domain. The presence of these firms ensured the availabil-
ity of the latest technology. The cement manufacturing
process being emissions-intensive has drawn severe criti-
cism from environmentalists and other stakeholders. The
environmental regulatory authority has implemented strict

compliance norms for the sector. The violators are penal-
ised in the form of fines or business disruptions.

As business disruption invites loss of reputation for
the firms, they do not hesitate to walk the extra mile by
adopting proactive environmental strategies which are
beyond the requirement of laws. What are the drivers of
such environmental proactiveness? The current study
identifies these drivers which are responsible for the envi-
ronmental proactiveness of cement sector firms in India.
The study uses a survey-based questionnaire method to
collect responses from 310 respondents. EFA is used for
the initial analysis for deciding the reliability and valid-
ity of the items in the study. CFA and SEM are used for
hypothesis testing. The study proposes eight hypotheses.
Hypothesis H1 states that technological innovation is
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positively associated with environmental proactiveness.
The analysis supports the hypothesis. Earlier, Graedel &
Allenby P have identified that technological innovations
are an essential requirement for sustainable development.
Hypothesis H2 finds environmental stewardship as a driv-
er of environmental proactiveness. Several studies "”*"
observe environmental stewardship as a trade-off between
efficiency and resilience with short and long-term finan-
cial benefits. A defined corporate environmental policy
is always beneficial for the firm in terms of getting relief
from the regulatory authority while adopting environmen-
tal management systems . Thus the analysis outcome
which supports hypothesis H3 is correct. Firms must take
precautionary steps to tackle future environmental liabili-
ties effectively. This act will ensure uninterrupted business
activities even with fresh regulatory requirements. Rond-
inelli et al. ®" identified that firms who take the initiative
in anticipating ecological damage due to their operations
and take preventive actions benefit from such decisions.
Thus the analysis rightly supports hypothesis H4. A firm
with its green operations can create product and brand dif-
ferentiation in the market. According to Porter & Linde "',
Chen et al. ®" and Peattie ®, due to increased consumer
awareness and strict environmental norms, firms having
a green brand image can smoothly run the business. The
analysis supports hypothesis H5. Advance preparedness
is always better to avert any regulatory enforcement .
This way, the firms can gain an advantage over their
ill-prepared competitors. Specific expertise developed to
reduce ecological damage can help achieve the emissions
cut target °*. The analysis is right in supporting hypoth-
esis H6. Growing consumer awareness of environmental
conservation can benefit firms as they can influence their
customers through voluntary environmental protection
and introducing products with low carbon footprints .
The study finds a positive association in hypothesis H7.
The final hypothesis H8 proposes that cost-saving and
liability reduction are positively associated with environ-
mental proactiveness. A firm can make its operations more
efficient by implementing supply chain management prac-
tices ", Through green supply chain management, the
firms reduce wastage of raw materials, water and energy,
better their reputation and minimise their liability ">, The
study supports hypothesis HS, which is validated by these
studies.

The outcome of the study will be helpful for the de-
cision-makers and the policymakers in the field of envi-
ronmental compliance. The evidence-based findings will
be useful in the formulation of ethical business policies,
which will help improve not only compliance but also
promote environmental proactiveness. The policymakers
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can focus on policies based on the drivers mentioned in
the study. Policy guidelines should favour the firms in
the form of incentives that go beyond regulatory norms
to make additional efforts for the conservation of the en-
vironment. The firms who are environmentally proactive
may use such incentives for brand and image develop-
ment, which down the line will pave the way for the other
firms to follow.

6.2 Limitations and Scope for the Future Study

In spite of several advantages, there are some limita-
tions to the study. Can the findings be applied to other
countries which have similar political and socio-economic
structures? There may be potential bias, even though due
care was taken to design and conduct the study. There
may be a difference in vertical integration level across the
environmental policies for other industries, which requires
investigation. The environmental implications may also
be different from different operations. Such differences
need to be compared. The cement sector is a combination
of small and big firms. Whether all the firms show sim-
ilar behaviour or not will be an interesting future study.
Findings may also be applied to other industrial sectors.
Another study can examine the effect of regulatory capac-
ity and its ability to enforce regulations with implications
on environmental strategies of the firms due to the institu-
tional regulatory structure.
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