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Abstract
The objectives of this paper were to identify various types of environmental management
practices of firms like end-of-pipe treatment, pollution prevention by process modifications and
reuse and recycling in some of the chemical industrial units of GIDC (Gujarat Industrial
Development Corporation) industrial estate, Ankleshwar, Gujarat, India and also to determine
the key factors influencing the implementation of these practices. In addition the study also
identifies the various impediments encountered during the adoption process. Among the 73
units studied, in the chemical industrial sector of GIDC industrial estate, a majority of firms
preferred end-of-pipe treatment to comply with regulations, followed by reuse and recycling
and pollution prevention by process modification. The Ankleshwar industrial estate has a
heavy concentration of small and medium sector firms, most of which have traditional and
outdated technologies, which result in large quantities of waste per unit of production. Such a
state of affairs if left unattended, would have serious adverse implications on public health,
water quality and overall quality of life. Thus the study focuses on the chemical industrial
sector, particularly the small and medium sector firms, which form the backbone of the
industrial growth in Gujarat and it will help them to identify improved methods of
environmental management. Hence various recommendations are suggested for improvement
by shifting the focus of firms to areas of process improvements, improved housekeeping
practices, and other newer concepts of environmentally conscious manufacturing.

Keywords: Environmental management practices; End-of-pipe treatment; Pollution
prevention; Process modification; Reuse and recycling; environmentally conscious
manufacturing.

Introduction
The changing business conditions around the globe emphasize the importance of environmental
performance in an organization, which necessitates more focus on its environmental
management practices. Sustainable industrial development can be achieved only by the
adoption of proper environmental management practices. In recent years, firms are
increasingly oriented towards the adoption of environmental management initiatives like ISO
14000, Life Cycle Analysis, Life Cycle Costing etc. and different labels like environmentally
conscious manufacturing, environmentally responsible manufacturing, green manufacturing
and environmental operations management are being used to define these practices. In the
Indian industrial sector, these concepts are yet to gain popularity and its percolation is among
very few of the large scale units [67].
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In the Indian scenario, studies dealing with a comprehensive evaluation of environmental
management practices of firms appear to be scarce. In the case of Gujarat, such studies are
almost non-existent with very few in the area of Cleaner Production by various organizations
[50,67]. In Ankleshwar, there is a heavy concentration of small and medium sector firms, most
of which have traditional and outdated technologies, which result in large quantities of waste
per unit of production. Such a state of affairs if left unattended, would have serious adverse
implications on public health, water quality and overall quality of life. Hence an attempt was
made to study the influence of various factors on different types of environmental management
practices followed by the firms. The present paper presents the results of the study carried out
in the chemical industrial sector of Gujarat {GIDC (Gujarat Industrial Development
Corporation), Ankleshwar} which revealed that three main types of environmental
management practices namely end-of-pipe treatment, recycling & reuse and pollution
prevention by process modification were being adopted by the firms and the importance given
to these were obtained on a Likert scale. Further, certain key factors (compliance with legal
requirements, water and energy saving, reduction of waste disposal costs, improvement of
employee well-being, green image, identification of pollution prevention opportunities,
improvement of stakeholder relations and public image, top management commitment and
monitoring of environmental targets attainment) were identified that influence the
implementation of these environmental management practices. The paper also explores the
relationships of these factors on the implementation of different environmental management
practices followed by the firms.
Gujarat being one of the most industrialized states in India has become a major producer of
petrochemicals and chemicals including a wide range of fertilizers, dyes and dye intermediates,
drugs and pharmaceuticals, pesticides, paints, inks and numerous specialty organic and
inorganic chemicals. More than 20% of the chemicals manufactured in India are from Gujarat.
The products mainly include dyes and dye intermediates, bulk drugs and pharmaceuticals,
paints, resins, pesticides and other specialty organic & inorganic chemicals. Gujarat Industrial
Development Corporation (GIDC) was established in 1962
under the auspices of the state government and its objective was to encourage and facilitate
rapid and systematic development of industries, zones, industrial belts, business trade zones
etc. in all areas of the state. Over the years, GIDC has played a vital role in acting as a catalyst
in the transition of the state with a marked dependence on agriculture and textiles to an
acknowledged industry leader in the field of chemicals, fertilizers, pharmaceuticals,
engineering, petrochemicals, etc.
Ankleshwar, situated 10kms away from Bharuch town on the southern bank of river Narmada
in the state of Gujarat, India is a town having population of 1, 50, 000 and has developed in the
last 25 years into a largest industrial area in Asia. Ankleshwar industrial estate was established
by GIDC in 1978 with an aim to represent the problems of member industries and also claim
its participation in all development activities and is spread around a total area of 1600 ha. The
industrial estate is made up of approximately 3,000 individual companies. Over half of these
are chemical units, manufacturing dyes, paints, fertilizers, pharmaceuticals, industrial
chemicals and pesticides. The Ankleshwar Industrial Association has estimated that its
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members generate between 250-270 ML/d of liquid waste, and approximately 137 t/d of solid
waste. Of this, 58% originates from the manufacture of dyes and dyes intermediates, 19% from
drugs and pharmaceuticals, and 5% from inorganic chemicals. The firms here are mainly
concentrated in the small and medium sector and this sector forms the backbone of the
industrial growth in Gujarat. Most of these units have traditional and outdated technologies,
which result in large quantities of waste per unit of production [50]. During the study, it was
found that the concepts of environmental management were relatively new to them and
majority was hesitant towards the adoption of such practices. A majority of them were satisfied
with common treatment facilities (Common Effluent Treatment Plants, CETP) for waste
management to comply with the regulatory requirements. Only very few firms were conscious
about the various environmental management practices and the benefits that could be incurred
as a result of its adoption. The different factors were chosen based on the literature review and
discussions with experts from the industry.

2. Literature Review: Concepts of Environmental Management Practices
The environmental management practices of firms include a combination of macro-scale
concepts (of sustainable industrial development, industrial ecology and life cycle analysis) and
operational concepts (pollution prevention, reuse and recycle and end-of pipe treatment) that
together address specific functions of the business. According to Hamner and Lofgren [20],
the concept of environmental management practice should be understood to be a kind of
staircase where the various concepts like waste disposal, pollution control, recycling, waste
minimization, pollution prevention and cleaner production, industrial ecology (that include life
cycle analysis) and sustainable development make up the steps. Concepts higher up the
staircase include the concepts below, and add additional elements of scope and complexity.
An Environmental Management System can address only one step of the staircase or the whole
staircase depending on the choices made by the top management. Sroufe et.al. [62] Points out
in his study that these descriptive labels have overlooked a more detailed list of environmental
activities that corporations practice at the operational, tactical and strategic levels of the firm.
While there are a number of specific practices that can be found within industrial ecology these
same practices may not be found within environmental operations management. While there
is overlap between the different labels, there are also differences. To clarify this potentially
confusing situation, researchers and practitioners need a more comprehensive approach to
defining environmental management practices. Their study proposed a new environmental
management framework to include tactical, operational and strategic activities of a firm to
identify their commitment to these environmental management practices.
Literature reveals that firms are adopting environmental management practices in reaction to
the rise in environmental legislation, concern over liability, the direct and indirect costs of
regulatory compliance, concern about overall firm competitiveness, and public concern about
environmental degradation [24, 45]. These management practices include environmental
audits, total quality management, waste treatment options, pollution prevention plans, reuse
and recycling, environmental training for employees, total cost accounting, life-cycle analysis,
R&D, environmental standards for suppliers, and employee incentive programs for
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environmental suggestions [15, 22, 59]. Nawrocka and Parker [42] emphasize the need for
research in the area of environmental management to see how it affects the performance of
organistaions. Their study analyses a pool of 23 studies connecting environmental performance
to environmental management systems. They find that existing studies fail to measure
environmental performance and also the mechanisms that lead to environmental improvement
are expected to be the same for all companies or dependent on each implementation. They
recommend a case by case approach since environmental performance varies in each
organization.
The literature suggests three possible performance outcomes as a result of environmental
management practices adoption, i.e. Its introduction makes no observable difference to a firm’s
environmental performance, or it will produce an improvement in environmental performance
or performance could deteriorate after its adoption. Process focused environmental
management practices can be seen as the basic precondition for the implementation of all other
practices and as the most basic building block of a responsible environmental strategy.
However Berry and Rondinelli [3] found that in some of the world’s largest pharma companies,
adoption of environmental management practices were beginning to produce positive results
and that considerable progress had been made in waste reduction and resource conservation.
Schaltegger and Synnestvedt [57] argue that not merely the level of environmental performance
but mainly the kind of environmental management with which a certain level of performance
is achieved, influences the economic outcome. Hence research and business practices should
focus less on general correlations and more on causal relationships of eco-efficiency and
environmental performance.
Several researchers like Florida and Davison [15], and Heffelman [23] have surveyed firms’
adoption of environmental management practices and identified significant adoption of these
practices among the firms studied. These studies revealed broad trends of adoption of
environmental practices across industrial sectors and firm sizes. However, none of these studies
focused on entire industrial sectors; all included fewer than ten firms from any one of a number
of industrial sectors. Hence these researchers were unable to draw statistically significant
conclusions about the adoption of environmental management practices in particular industries.
Chan [6] pointed out that the adoption of environmental management practices by an
organization indicates that it is practicing environmental policies, making regulatory
compliance an integral part of the business operation, giving emphasis to prevention rather than
cure and providing passport to a green market.
The end-of-pipe treatment concept in environmental management is included under the
command and control approach and is mainly oriented towards regulatory compliance. The
direct relation between regulation and end-of-pipe technology is shown by King and Lenox
[30], Laurent and Kephaliacos [35], Yarime [72] and Dupuy [12] in their studies on
environmental policy and technological change. Wagner [68] argues that end-of-pipe
technology has no effect on production process and hence cannot change production cost or
product quality whereas integrated technologies can influence product quality.
In a study in the industries of OECD countries, Frondel et.al. [16] and Rehfeld et.al. [51]
Indicate that regulatory measures and the stringency of environmental policies are more
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important for end-of-pipe technologies while cost savings, general management systems and
specific environmental management tools favour cleaner production or pollution prevention.
Fatta and others [13] argue that pollution prevention and cleaner production emphasizes the
human and organizational dimensions of environmental management, including good plant
operation to avoid deliberate or accidental discharges. Adoption of end-of-pipe technologies
often leads to higher labor, operating and maintenance costs for companies which in turn
decreases the productivity of the company whereas pollution prevention measures can lead to
an increase in productivity due to cost savings and rationalization effects in the production
process.
In a study by Christmann [7], in 512 units of chemical companies operating in U.S, the
importance of capabilities of process innovation and pollution prevention as complementary
assets in the relationship between process-focused environmental “best practices” and cost
advantage were established. The study showed that the chemical companies, which employed
innovative pollution prevention technologies, realized significant cost savings and these
savings were greatly enhanced for firms with pre-existing capacity to innovate. Those units,
which employed ‘best practices’ pollution prevention technology, revealed no statistically
significant cost savings while those which employed ‘innovative’ pollution prevention
technology revealed a significant and positive correlation with cost savings data. Pollution
prevention can reduce the costs associated with waste management and future environmental
costs such as remediation activities. Since these techniques are part of the production process
they cannot be easily imitated by the firms’ competitors unlike the end-of-pipe solutions that
are easily available in the market [60]. Product and process innovation aimed at reducing
pollution at source are generally regarded as being one way to improve not only aspects of
product and process performance but also economic efficiency and competitiveness [17, 22,
27]. Public Image and social legitimacy in relation to environmental behaviors are factors that
have been mentioned as motivating firms to embrace cleaner production or pollution
prevention [18, 41]. Also the role of consumers is considered an important driver of
innovation.
Lober [39] identifies that one of the greatest potential gains from pollution prevention is to
recognize the potential of pollution prevention as not only individual ventures but as a form of
corporate self-renewal. In this capacity, pollution prevention has the potential to be a significant
corporate change agent. Implementing pollution prevention requires the reconceptualization of
the whole corporate approach to materials, energy, and water use as well as to the central
manufacturing processes. By focusing on what enters and moves through the corporate
enterprise, managers improve the efficiency and outcomes of these processes. By drawing on
the lessons of entrepreneurship, the corporation can move towards realizing these potentially
significant gains.
Lee & Rhee [36] who studied the evolution of corporate environmentalism in Korea, found
that Korean companies have progressed through different eras of corporate environmentalism:
the ignorance era, the compliance era and the strategic compliance era. Enforced regulation
was the main force behind end-of-pipe approach whereas local community pressure and new
knowledge and information for environmental management were the main forces for pollution
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prevention approach. Even though these companies were far behind the sustainable
development approach they were turning their attention from end of pipe to prevention for
better environmental management. Proactive environmental management strategies in the
form of investments in pollution prevention technologies (rather than reactive investments in
pollution control) only led to environmental and competitive improvements when they were
associated with the development of certain strategic managerial and manufacturing processes
[34].

Reuse and Recycling is synonymous with waste minimization. There are almost always
some wastes created by production processes, so they need to be recycled as much as possible.
Reclaiming wastes usually involves some kind of separation technologies such as distillation,
filtration, etc., whereas straight recycling usually is understood to mean that the waste is simply
reused somewhere else or back in the original process. However there is an important
distinction to be made between on-site and off-site recycling. Off-site recycling is really a form
of waste disposal for the company which creates the waste and so is a low priority action
compared to preventing the waste in the first place. Thus closed loop and on-site recycling can
be considered a subset of waste minimization since it is primarily focused on the production
process [24].
Peattie & Peattie [44] states that the consequent flow of capital for new projects has favoured
the shift to renewable resources and closed-loop systems, cleaner production, improved ecoefficiency and industrial ecology. However the larger problem of responding to unsustainable
consumption is a future challenge.
According to a study by Pun et.al [49], inorder to compete in the present dynamic and
competitive markets, a paradigm shift in management from environmental performance
appraisal to improvement and transformation of business from compliance to competitiveness
is needed. In an empirical study done in Hong Kong, an EMS planning framework was
prepared by them which integrates various perspectives of environmental management and
strategy formulation and also provides the organizations with a procedural guide for
implementing environmental management practices.
A study by Hui et. al. [27], to analyze the environmental management practices and green
manufacturing practices in Hong Kong shows that most of the companies have a positive
attitude towards the implementation of green manufacturing or environmental management
systems, which can effectively strengthen their competitiveness in business.
Hemel and Cramer [24] focuses on the barriers and stimuli for ecodesign in SME’s by
conducting an empirical study on the ecodesign behaviour of 77 Dutch SME’s. The four most
successful solutions implying their realization within 3 years were recycling of materials, high
reliability/durability, recycled materials and low energy consumption. They concluded that
internal stimuli are a stronger driving force for ecodesign than external stimuli. The most
influential internal stimuli were the opportunities for innovation, the expected increase of
product quality and the potential market opportunities. Their results indicate that enhancing
ecodesign in SME’s does not only depend on finding alternative solutions for technical
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problems but also on economic and social factors like the acceptance of environmentally
improved products in the market.

3. Methodology and Data Sources
In this study, the unit of analysis is a firm, engaged in chemical manufacturing business.
Simple random sampling method was used for collecting the samples from Ankleshwar GIDC.
Since Ankleshwar industrial estate is one of the largest in Gujarat, its characteristics can be
considered similar to the other estates of the state. Individual firms constituted the unit of
analysis and included 73 organisations from the small, medium and large scale units, belonging
to the chemical industrial sector. Firms involved in the manufacturing of fine chemicals and
agrochemicals were selected due to their polluting nature and sample availability. Small and
medium scale units dominated the region when compared with the large scale units. This
explains the difference in sample proportions. The questionnaire was formulated using inputs
collected from literature review, experienced persons in the academia, industry and industry
associations. It included questions on three different types of environmental management
practices that were followed in these firms and various factors influencing their adoption. A 5
point Likert scaling technique was used to grade the responses where 1=very low, 2=low,
3=moderate, 4=high, 5=very high. Usage of a five point Likert scale has been supported by a
number of researchers such as Babakri et.al. [2], Christmann [7], Likert [38], Hua et. al. [26].
Since views from experts and practitioners were involved in its development, separate validity
testing of the questionnaire was not carried out.
Face to face administration of the questionnaire was used for carrying out the interviews for
getting the responses from the respondents which included the persons in charge of the
environment division (manager rank) in each of these firms. Each respondent was introduced
to the concept of environmental management practices so that they can respond more
accurately for the different questions.
Thus data collected in this study are primary data gathered from an extensive survey relating
to the various environmental management practices of chemical industries in the GIDC,
Ankleshwar region during 2005-2007 period. Secondary sources of data used included
information regarding the firms collected from the reports of Ankleshwar Industries
Association.

3.1. Description of the Sample
Firms involved in the manufacturing of fine chemicals and agrochemicals were selected due to
their polluting nature and sample availability. Based on the number of employees, [Lee [37]],
the firms were classified into small, medium and large. In this region, a number of small and
medium scale industries were involved in the manufacture of various chemicals whereas large
scale industries were few. Previous research has shown that small and medium sized
enterprises (SMEs) are important not only from a financial point of view but that the sector
also has a considerable environmental impact [19, 28]. The extent of this impact is not known,
but according to Hillary [25], SMEs could be contributing up to 70% of all industrial pollution.
Several authors state that SMEs are collectively responsible for a significant portion of the total
environmental burden. This is because of the little external pressure on these firms to manage
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activities in a more environmentally proactive manner. Low internal motivation coupled with
lack of incentives also plays a major role in the SMEs not going beyond the existing
environmental legislations. The basic perception of SMEs with respect to environmental issues
is extra costs and not extra benefits since these benefits are usually long term. [13, 17, 62].
A sizable proportion of the sampled units, 53% (39 out of which 20-dyes and dye intermediates,
19-organic and inorganic chemicals) belonged to the small scale sector; 41% to the mediumscale sector (30, out of which 18-dyes and dye intermediates and 12-organic and inorganic
chemicals) and 6% (1-paints, 3-organic and inorganic chemicals) to the large-scale sector.
Table I here

4. Data Analysis and Findings
In order to develop the theory in the growing field of environmental business management and
research as discussed in the literature review, the various aspects of environmental management
practices and its adoption were considered. The environmental management practices were
classified under three categories, which included the conventional end-of-pipe treatment
(EOPT), pollution prevention by process modification (P2PM) and reuse and recycle (RR).
This classification followed from Sroufe et.al’s [62] classification of operational, tactical and
strategic practices. Depending on the importance given to each of these methods, the firms
were asked to mark the responses using Likert scale values. The mean score obtained for each
type is shown in the table. It shows that for majority of the firms, end-of-pipe treatment
(mean=72.35) was the preferred alternative followed by reuse or recycling (mean=66.34) and
pollution prevention (mean=60.23). Since many of these were single ownership firms, their
only aim was profit making and environmental practices were followed merely for satisfying
legal requirements. This is in congruence with earlier studies by King and Lenox [30], Laurent
and Kephaliacos [35], Yarime [72] and Dupuy [12].

4.1 Factors Responsible for the Implementation of Environmental Management Practices
The questionnaire asked the respondents to indicate on a five point Likert scale where 1=very
low, 2=low, 3=moderate, 4=high, 5=very high, both the quantifiable and non-quantifiable
factors that lead to the adoption of various environmental management practices namely endof-pipe treatments, pollution prevention by process modification, and reuse & recycle. The
values were analyzed using SPSS software to find out the correlation. Tables 3, 4 and 5
represents values for the correlation coefficients (Pearson correlation) of different
environmental management practices against the various factors influencing their adoption.

Table 2 here
The results show strong positive correlation between end of pipe treatment and compliance
with regulations (0.615). All the other factors show weak correlation. If the value of the
coefficient is greater than 0.50 either in the positive or negative direction, there is a significant
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correlation between the variables. Here, such a value is seen only in the case of compliance
with regulations. This shows that firms in this region believe strongly in the end-of-pipe
methods for environmental management practices merely for the purpose of regulatory
compliance. Results indicate that end-of-pipe treatment methods are the most preferred
alternative for most of the firms belonging to the small scale and some of the medium scale
units. This reinforces the earlier findings by Laurent and Kephaliacos [35], Yarime[72] and
Dupuy [12] which showed a direct relation between regulation and end-of-pipe treatment.
These results also corroborate the studies of Frondel et.al. (16) and Rehfeld et.al. (51) which
indicate that regulatory measures and the stringency of environmental policies are more
important for end-of-pipe technologies while cost savings and specific environmental
management tools favour cleaner production or pollution prevention. There is no significant
correlation in the case of public image which may be due to the fact that the firms that are
conscious about achieving the targets merely for compliance requirements are least bothered
about public image and the social implications of their actions. This trend is seen mainly in
the small scale industries where profit making is the only driving force. Again the top
management commitment towards environmental performance is significantly lower for these
firms which indicate their lower awareness levels. This seems to reflect the behavior of firms
in this region since their attitudes are based on that of the owners of the firms.

Table 3 here
In the case of pollution prevention as shown in the table, the positive correlation is strongest
(0.949) for the variable namely identification and implementation of pollution prevention
opportunities. Next comes the top management commitment towards environmental
performance (0.910). ie. As the top management commitment towards environmental
improvement increases more and more process modification measures will be adopted for
pollution prevention. This is supported by a study by Sroufe [61] which indicates a positive
relationship between the environmental practices like pollution prevention and the top
management commitment towards firm performance. This study is also in congruence with
the findings of previous researchers like Wee & Quazi [70] and Berry & Rondinelli [3] who
identified top management commitment as one of the critical factors for proactive
environmental management practices adoption. The companies that are conscious about
pollution prevention as environmental management practice are bothered about attaining a
green image (0.891) and also in the improvement of employee wellbeing (0.885).
Improvement of public image (0.851) is also given due importance. Saving water and energy
(0.830) and reduction in the waste disposal costs (0.729) also show strong positive correlations
with the adoption of P2PM. Factors like monitoring of set environmental objectives and targets
(0.583) and relation with stakeholders (0.493) also show significant correlation. The only
factor showing weak correlation with P2PM is legal requirements (0.230) which indicates the
fact that pro-active firms are more oriented towards environmental improvement. This results
support the argument put forth by early researchers like Walley and Whitehead [68] and at the
same time negates the one put forth by Porter and Linde [47], ie.more stringent regulatory
requirements drive the firms away from innovative methods of environmental management
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like P2PM. In such cases the firms’ orientation will be more towards achievement of targets
rather than innovation.

Table 4 here
In this case of reuse and recycling as shown in the table, the positive correlation is strongest
for the factors namely top management commitment towards environmental performance
(0.882) and identification and implementation of pollution prevention opportunities (0.882).
This means that reuse and recycle are preferred options of environmental improvement for the
top management since they are proven methods for economic gains. Then come the attainment
of green image (0.875) and saving of water and energy (0.845). Improvement of employee
wellbeing (0.841) and improvement of public image (0.808) are also given due importance.
Other factors showing strong positive correlation are reduction in the high waste disposal costs
(0.724), monitoring of set environmental objectives and targets (0.567) and also relation with
stakeholders (0.432). The only factor showing weak correlation is legal requirements (0.210).
This result indicates that in the case of firms where the top management commitment towards
environmental improvement is greater, measures like reuse and recycle are given more
importance than the end-of-pipe compliance measures. This is seen in the case of large scale
units and some of the medium scale units where environmental improvement measures are
linked to the competitive advantage of firms.

3.2. Impediments in the Adoption of Environmental Management Practices
During discussions with the experts in the industry some obstacles were identified with respect
to the adoption of various environmental management practices. Hence the survey asked the
respondents to rate the various impediments on a five point Likert scale. From the responses
obtained the mean values were calculated and presented in the table below.

Table 5 here
The respondents rated “lack of awareness and knowledge” (4.45) as the highest hassle in the
adoption of environmental management practices. A general feeling across the various units
was that high costs were involved in the documentation, training and charges towards the
consultancy (4.41) but due to lack of awareness they do not realize the long-term benefits of
these additional expenses. The regulatory bodies like the pollution control boards give more
focus on compliance (4.39) than improvement measures. Hence the firms were also more
oriented towards compliance rather than preventive or improvement measures. There was
“lack of expertise” (4.40) regarding structured methodology and innovative techniques.
Often the larger units possessing the technology are unwilling to share them with other units
for competitive reasons. Hence the data banks and requisite information is lacking. There was
“lack of top management commitment” (4.38) which was felt as a hindrance to the adoption of
newer concepts of environmental management. Another impediment identified was the “nonavailability of resources” (4.32) in the form of funds, technical-know how, training and so on.
Finally there is “lack of co-operation from regulatory bodies” (4.30) coupled with “resistance
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from stakeholders” (3.78). Hence in-order to make the principles of sustainable development
percolate through environmental management and pollution prevention much work has to be
done right from the grass root level to all levels of decision-making and policy including
industry associations, institutions and government.

5. Conclusions and Recommendations
The findings of this study expand our understanding about the influence of various factors on
the environmental management practices adopted by chemical industries. The survey results
show reluctance on the part of industries in the adoption of various environmental management
practices especially the newer concepts like pollution prevention and process modification.
Further, the study also helps to evaluate the environmental management practices in industries,
especially the small and medium scale units in an industrial estate.
For a majority of firms, EOPT was the preferred alternative since their main objective was to
comply with the regulations put forth by the authorities. The second preferred option was RR.
Here the correlation is highest for the top management attitude from which we can infer that
among the proactive firms adopting RR, there is a management commitment towards continual
improvement and compliance comes as its by-product.
A small fraction of firms felt strongly for the P2PM option. Here, also, the factors like top
management commitment towards environmental performance and attainment of green image
are given high significance. Other factors like improvement of employee wellbeing and public
image, saving energy and water and reduction of waste disposal costs are also given high
significance. Weak correlation exists only for legal requirements, which supports the argument
by early researchers like Porter [46], ie. The firms would rather concentrate towards
achievement of regulatory requirements than investing in effective R&D for the development
of innovative process modifications measures.
The main reason for adoption of environmental management practice namely end-of-pipe
treatment is identified as regulatory compliance. At the same time, saving energy and water
along with employee wellbeing are given due importance. This shows that the newer concepts
of environmental management can pick up, if sufficient exposure and dedicated efforts are
given at all levels of the organization. The top management has to accord more importance to
such environmental performance issues, which alone can increase participation from all levels.
Moreover the smaller enterprises can adopt incremental improvements which require lesser
investments. Concepts like life cycle analysis and reverse logistics are given the least
importance since these are entirely new to most of the firms. These concepts were followed
only by very few of the firms belonging to the large scale sector. Hence they were not included
for the analysis.
Further, the analysis of various impediments showed that proactive policies are necessary for
percolating the technological know-how required for the adoption of these management
practices. Face to face communication and strategic alliances with top management as well as
industry associations and other decision-making bodies will help to give them a better
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understanding about the various environmental management practices and pollution prevention
techniques, which are being adopted globally. Moreover funding from development and
governmental bodies and other financial agencies are required to a larger extent. The
information and suggestions are useful to the industries especially in the small and medium
scale sector planning to incorporate environmental management practices and pollution
prevention techniques in their units to join the journey towards sustainable industrial
development.

References
1.

Alberini A, Segerson K, 2002, “Assessing Voluntary Programs to Improve Environmental
Quality”, Environmental and Resource Economics; 22(1), 157-184.

2.

Babakri A.K., Robert A.B., Mathew F., 2003, “Critical Factors for Implementing ISO
14001 Standard in United States Industrial Companies”, J. of Cleaner Production, 11(7),
749-752.

3.

Berry M.A., Rondinelli D.A., 2000, “Environmental Management in the Pharmaceutical
Industry: Integrating Corporate Responsibility and Business Strategy”, Environmental
Quality Management, 9(3), 21-33.

4.

Cagno Enrico, Paolo Trucco, Lorenzo Tardini, 2005, “Cleaner Production and
Profitability: analysis of 134 industrial pollution prevention project reports”, J.of
Cleaner Production, 13(6), 593-605.

5.

Chadha V., 1995, “Technological Modernisation of Small Sector in India”, Productivity,
36(3), 30-35.

6.

Chan R.H., 1998, “ISO 14000: Change for the Better”, Proceedings of the third
International Conference, Apri, Business Research Centre, School of Business, Hong
Kong Baptist University, Hong Kong.

7.

Christmann P., 2000, “Effects of ‘Best Practices’ of Environmental Management on Cost
Advantage: The Role of Complementary Assets”, Academy of Management Journal,
43(4), 663-880.

8.

Christmann P. and Taylor G., 2001, “Globalization and the Environment: Determination
of Firm Self-Regulation in China”, J. of International Business Studies, 32(3), 439-458.

9.

Darnall N., 2003, “Motivations for Participating in a Voluntary Environmental Initiative:
The Multi-state Working Group and EPA’s EMS Pilot Program, In Research in Corporate
Sustainability, edited by Sanjay Sharma and Mark Starik. Boston: Edward Elgar
Publishing.

10. Delmas M.A. and Toffel M.W., 2003, “Institutional Pressure and Environment
Management Practices”, Proceedings of the 11th International Conference of the

Volume 9, Issue 10, 2019

133

https://pramanaresearch.org/

Pramana Research Journal

ISSN NO: 2249-2976

Greening
Industry
Network,San
Francisco,
<efst.hr/management/Vol9no2-2004/5-rasic.doc>

Oct

12-15,

1-28;

11. Donnelly K., Furnell Z., Traeger S., Okrasinski T. and Susan, 2006, “Eco-design
Implemented Through a Product-Based Environmental Management System”, J. of
Cleaner Production, 14(15-16), 1357-1367.
12. Dupuy D., 2006, “Technological Change and Environmental Policy: The Diffusion of
Environmental Technology”, Growth and Change A Journal of Urban and Regional
Policy, 28(1), 49-66.
13. Fatta D, Marneri M, Papadopoulos A, Savvides Ch, Mentzis A, Nikolaides L, Loizidou
M, 2004, “Industrial Pollution and Control Measures for a Foundry in Cyprus”, Journal
of Cleaner Production, 12(1), 29-36.
14. Fay C., 2000, “Small and Medium-Sized Enterprises. and the Environment: Business
Imperatives”, Sheffield, Greenleaf Publishing, pp. 9-10.
15. Florida R., Davison D., 2001, “Gaining from Green management: Environmental
Management Systems Inside and Outside the Factory”, California Management Review,
43(3), 64-84.
16. Frondel M., Jens H. and Rennings K., 2006, “End-of-Pipe or Cleaner Production? An
Empirical Comparison of Environmental Innovation Decisions Across OECD
Countries”, Business Strategy and the Environment, Vol 16(8), 571-584.
17. Gavronski I., Ferrer G. and Paiva E., 2008, “ISO 14001 Certification in Brazil:
Motivations and Benefits”, J. of Cleaner Production, 16(1), 87-94.
18. Garrod, B., Chadwick P., 1996, “Environmental Management and Business Strategy:
Towards a New Strategic Paradigm”, Futures, 28(1): 37-50.
19. Getzner M., 2002, “The Quantitative and Qualitative Impacts of Clean Technologies on
Employment”, Journal of Cleaner Production, 10(4), 305-319.
20. Hamner H. and Asa Lofgren, 2007, “Explaining adoption of end of pipe solutions and
clean technologies”,
Link:http://econpapers.repec.org/paper/hhsnierwp/0102.htm
21. Hart S.L, 1995, “A Natural Resource Based View of the Firm”, Academy of Management
Review, 20(4), 986-1014.
22. Hart S.L, 1997, “Beyond Greening: Strategies for a Sustainable World”, Harvard
Business Review, 75(1), 66-76.

Volume 9, Issue 10, 2019

134

https://pramanaresearch.org/

Pramana Research Journal

ISSN NO: 2249-2976

23. Hazen, B., Skipper, J., Ezell, J. and Boone, C. (2016). Big data and predictive analytics
for supply chain sustainability: A theory-driven research agenda. Computers & Industrial
Engineering, 101, pp.592-598.
24. Heffelman, L (1995), "Environmentally sound manufacturers", Pollution Prevention
Review, http://www4.infotrieve.com/gateway.asp
25. Hemel C., Cramer J., 2002, “Barriers and Stimuli for Ecodesign in SME’s”, J. of Cleaner
Production, 10(5), 439-453.
26. Hillary, R., 2000, “The Eco-Management and Audit Scheme, ISO 14001 and the smaller
firm”. In: Hillary, R. (ed.) Small and Medium-Sized Enterprises and the Environment:
Business Imperatives, Sheffield, Greenleaf Publishing: pp. 128-147.
27. Hua H, Chin K S, Sun H and Xu Y, 2000, “An Empirical Study on Quality Management
Practices in Shanghai Manufacturing Industries”, Total Quality Management, 11(8),
1111-1122.
28. Hui I.K., Chan A.H.S. and Pun K.F., 2001, “A Study of the Environmental Management
System Implementation Practices”, J. of Cleaner production, 9(3), 269-276.
29. Ju¨rgen D., Holliday C., 2002, “Innovation, technology, sustainability and society”,
World Business Council for Sustainable development. Hertfordshire: Earthprint.
30. Khan F. I., Sadiq R., Veitch B., 2004, “Life Cycle index (LinX): A New Indexing
Procedure for Process and Product Design and Decision-Making”, Journal of Cleaner
Production, 12(1), 59-76.
31. King, A., Lenox M., 2000 ‘Industry self-regulation without sanctions: The chemical
industry’s responsible care program,’ Academy of Management Journal 43(4): 698–716.
32. Kirchoff, J.F., Tate, W.L., Mollenkopf, D.A. (2016), “The impact of strategic
organizational orientations on green supply chain management and firm performance”,
International Journal of Physical Distribution & Logistics Management, Vol. 46 Iss 3 pp.
269 – 292.
33. Klassen R.D., 2001, “Plant–level Environmental Management Orientation: The Influence
of Management Views and Plant Characteristics”, Production and Operations
Management, 10 (3), 257-275.
34. Klassen R. D., Whybark D. C., 1999, “The Impact of Environmental Technologies on
Manufacturing Performance”, Academy of Management Journal, 42(6), 599-615.
35. Kurian, J., Unnikrishnan, S. and Sawant, B. (2018), “A Study on Green Supply Chain
Management Practices in the Indian Petroleum Industries”, International Journal of
Services and Operations Management, Vol.31, No.2, pp. 260-276.
36. Kurian, Jinu (2018), “A Study on the Green Supply Chain Management Practices and
Their Influence in the Environmental Performance of the Firm: With Reference to Indian

Volume 9, Issue 10, 2019

135

https://pramanaresearch.org/

Pramana Research Journal

ISSN NO: 2249-2976

Pharmaceutical Industry”, OIDA International Journal of Sustainable Development, Vol.
11, No. 11, pp. 59-78, Available at SSRN: https://ssrn.com/abstract=3305248
37. Langerak F., Peelen E., van der Veen M., 1998, “Exploratory results on the antecedents
and consequences of green marketing”. Journal of Market Research Society, 40(4), 32335.
38. Lanoie P., Laplante B. and Roy M., 1998, “Can Capital Market Create Incentives for
Pollution Control?” Ecological Economics, 26(1), 31-41.
39. Laurent G., Kephaliacos C., 2000, “Internalisation of external effects vs. decrease of
externalities: from end of pipe technologies to cleaner technologies”, Int.J. of Sustainable
Development, 3(3), 239-256.
40. Lee Su-Yol and Rhee Seung Kyu, 2005, “From end-of-pipe technology towards pollution
preventive approach: The evolution of Corporate Environmentalism in Korea”, J. of
Cleaner Production, 13 (4), 387-395.
41. Lee, T.Y., 1995, “The Experience of Implementing ISO 9000 in Hong Kong”, Asia Pacific
Journal of Quality Management, 4(4), 6-16.
42. Likert R., “A Technique for Measurements of Attitudes”, Archives of Psychology 1932,
140, 1-55.
43. Lober D. J., 1998, “Pollution Prevention as Corporate Enterpreneurship”, J.of
Organisational Change Management, 11(1), 26-37.
44. Montalvo C., 2008, “General Wisdom Concerning the Factors Affecting the Adoption of
Cleaner Technologies: A Survey 1990-2007, J.of Cleaner Production, 16(1),S1, S7-S13.
45. Montalvo C., Rene K., 2008, “Cleaner technology diffusion: case studies, modeling and
policy”, J.of Cleaner Production, 16(1), S1, S1-S6.
46. Nawrocka D. and Parker T., 2009, “Finding the Connection: Environmental
Management Systems and Environmental Performance”, J. of Cleaner Production, 17(6),
601-607.
47. Norberg-Bohm V., 1999, “Stimulating ‘‘green’’ technological innovation: an analysis of
alternative policy mechanisms”, Policy Sciences, 32(1):13-38.
48. Peattie K and Peattie, S, 2009, “Social marketing: a pathway to consumption reduction?,
Journal of Business Research”, 62 (2), 260–268.
49. Perron G.M., Cote R. and Duffy J.F., 2006, “Improving Environmental Awareness
Training in Business”, J. of Cleaner Production, 14(6-7), 551-562.
50. Porter M., 1991, “America’s Green Strategy”, Sci. Amer., 264(4), 96.

Volume 9, Issue 10, 2019

136

https://pramanaresearch.org/

Pramana Research Journal

ISSN NO: 2249-2976

51. Porter M.E. and van der Linde C., 1995, “Green and Competitive”, Harvard Business
Review, 73 (5), 120-134.
52. Pun Kit-Fai, Hui Ip-Kee, Lau H.C.W., Law Hang-Wai, Lewis WG, 2002, “Development
of an EMS Planning Framework for Environmental Management Practices”,
International J.of Quality and Reliability Management, 19(6), 688-709.
53. Preston A., Saunders I., 1995, “Matching Leadership and Quality Practices in a Hospital
Setting”, Proceedings of the second National Research Conference on Quality
Management, Feb 5-7, Australia, 59-72.
54. Rathi A.K.A., 2003, “Promotion of Cleaner Production for Industrial Pollution
Abatement in Gujarat (India)”, J. of Cleaner Production, 2003, 11(5), 583-590.
55. Rehfeld K.M., Rennings K, Ziegler A, 2007, “Integrated Product Policy and
Environmental Product Innovations – An Empirical Analysis”, Ecological Economics,
Vol 64 (2), 69-72.
56. Rennings K., Ziegler A., Ankele K., Hoffmann E., 2003, “The influence of different
characteristics of the EU environmental management and auditing scheme on technical
environmental innovations and economic performance”, Ecological Economics, 57(1),
45-59.
57. Ross S., Evans D., 2003, “The Environmental Effect of Reusing and Recycling a PlasticBased Packaging System”, J. of Cleaner Production, 11(5), 561-571.
58. Russo M.V., Fouts P.A., 1997, “A Resource Based Perspective on Corporate
Environmental Performance and Profitability”, Academy of Management Journal, 40(3),
534-559.
59. Sandesara J C, 1993, “Industrial Policy and Planning”, New Delhi, Sage Publication.
60. Sarkis J., 2003, “A Strategic Decision Framework for Green Supply Chain
Management”, J. of cleaner Production, 11(4), 397-409.
61. Schaltegger S., Synnestvedt T., 2002, “The Link Between Green and Economic Success:
Environmental Management as the Crucial Trigger Between Environmental and
Economic Performance”, Journal of Environmental Management, 65(4), 339-346.
62. Schmidheiny S., 1992, “Changing Course: A Global Business Perspective on the
Environemnt”, Cambridge, MA: The MIT Press.
63. Sharma S., 2000, “Managerial Interpretations and Organizational Context as Pre-dictors
of Corporate choice of Environmental Strategy”, Academy of Management Journal, 43,
681-697.

Volume 9, Issue 10, 2019

137

https://pramanaresearch.org/

Pramana Research Journal

ISSN NO: 2249-2976

64. Sharma B. & Fisher T., 1997, “Does the Application of Single or Combined Generic
Strategies Matter?”, Proceedings of the Second International and Fifth National
Research Conference on Quality Management, Monash University, Australia, 187-195.
65. Sroufe R., (2003), “Effects of Environmental Management Systems on Environmental
Management Practices and Operations”, Production and Operations Management, 12(3),
416-431.
66. Srofe R., Montaben F. and Narasimhan R. (2003), “Environmental Management
Practices: A Framework”, Greener Management International, Vol.40.
67. Staniskis J. K. and Stasiskiene Z., 2003, “Promotion of Cleaner Production Investments:
International experience”, Journal of Cleaner Production, 11(6), 619-628.
68. Starkey, R., 1998, Environmental Management Tools for SMEs, A Handbook.
Environmental Issues Series. Luxembourg, European Environment Agency, Office for
Official Publications of the European Communities.
69. Steger U., 1993, The greening of the board room: how German companies are dealing
with environmental issues. In: Fisher K, Schot J, editors. Environmental strategies for
industry: international perspectives on research needs and policy implications.
Washington, DC: Island Press, p. 63-78.
70. Stone L.J., 2006, “Limitations of cleaner production programmes as organisational
change agents. II. Leadership, support, communication, involvement and programme
design”, J. of Cleaner Production, 14(1), 15-30.
71. Unnikrishnan Seema and D.S.Hegde (2007), “Environmental Training and Cleaner
Production in Indian Industry-A Micro Level Study”, Resources, Conservation and
Recycling, 50, 427-441.
72. Wagner Marcus, 2008, “Links between sustainability-related innovation and
sustainability management”, discussion paper link: http://edoc.hu-berlin.de/series/sfb649-papers/2008-46/PDF/46.pdf
73. Walley N, Whitehead B, “It’s Not Easy Being Green”, Harvard Business Review, 1994,
72 (3), 46-52.
74. Wee, Yeo Soo and Quazi, Hesan A. (2005), “Development and Validation of Critical
Factors of Environmental Management”, Industrial Management and Data Systems,
Vol.105(1), pp 96-114.
75. Xepapadeas A., 1999, “Environmental Policy and Competitiveness: The Porter
Hypothesis and the Composition of Capital”, J. of Environmental Economics and
Management”, 37, 165-182.

Volume 9, Issue 10, 2019

138

https://pramanaresearch.org/

Pramana Research Journal

ISSN NO: 2249-2976

76. Yarime M., 2003, “From-End of Pipe Technology to Clean Technology: Effects of
Environmental Regulation on Technological Change in the Chlor-Alkali Industry in
Japan and Western Europe”, http://www.merit.unu.edu/training/alumni1.php

Table1. Firm size based on the number of employees
Size of the No.
Organization Employees

of Number
Organizations
Responded

of Proportion
in
the
Sample

Small

0 to 50

39

53.42%

Medium

50-100

30

41.1%

Large

>100

4

5.48%

73

100%

Total

Table 2.Correlation coefficient between EOPT & Various
Factors Responsible for its Implementation
Factors
To comply with legal requirements

EOPT
0.615**

Towards saving of water and energy

0.166

To reduce high waste disposal costs

0.030

To improve employee well being

0.066

Towards
identification
and 0.045
implementation
of
pollution
prevention opportunities
Towards attainment of a green image
To
improve
stakeholders

relation

To improve public image

0.010

with 0.148
0.158

To monitor set environmental 0.067
objectives and targets
Top
management
commitment 0.176
towards environmental performance
**Correlation is significant at the 0.01 level
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Table 3. Correlation coefficient between P2PM
& Various Factors
Responsible for its Implementation
Factors
To comply with legal requirements

P2PM
0.230

Towards saving of water and energy

0.830**

To reduce high waste disposal costs

0.729**

To improve employee well being

0.885**

Towards
identification
and 0.949**
implementation
of
pollution
prevention opportunities
Towards attainment of a green image

0.891**

To improve relation with stakeholders 0.493**
To improve public image

0.851**

To monitor set environmental 0.583**
objectives and targets
Top
management
commitment 0.910**
towards environmental performance
**Correlation is significant at the 0.01 level

Table 4. Correlation coefficient between RR & Various
Factors Responsible for its Implementation
Factors
To comply with legal requirements

RR
0.210

Towards saving of water and energy

0.845**

To reduce high waste disposal costs

0.724**

To improve employee well being

0.841**

Towards
identification
and 0.882**
implementation
of
pollution
prevention opportunities
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Towards attainment of a green image
To
improve
stakeholders

relation

0.875**

with 0.432**

To improve public image

0.808**

To monitor set environmental 0.567**
objectives and targets
Top
management
commitment 0.882**
towards environmental performance
**Correlation is significant at the 0.01 level

Table 5. Impediments Experienced in the adoption of EMPs’
(*Mean of Likert scale values)

Impediments

Mean*

Lack of co-operation
regulatory bodies

from 4.30

High Costs Involved in 4.41
Documentation, Training and
Consultancy
Main focus on compliance rather 4.39
than improvement
Lack of expertise
Lack
of
knowledge

4.40

awareness

and 4.45

Non-availability of Resources
Lack of Top
Commitment

Management 4.38

Resistance from Stakeholders
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