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ABSTRACT

This study has been conceived with the basic objective to investigate the
role played by industries in the East Godavari River Estuarine
Ecosystem (EGREE) region to reduce the level of industrial pollution
and other eco-friendly initiatives taken for eco-friendly and sustainable
development. Effluent treatment systems prevalent in the majority of the
studied industries are in working conditions. 57% of industries' effluent
treatment plants are working conditions, 29% of the industries are using
landing filling methods for disposal of agro-based waste. There is a
strong common understanding among the EGREE region industries to
lower the CO2 footprint by substituting coal consumption with bio-fuel.
In some companies like ITC, biofuel consumption is 80%, and the
remaining 20% is Coal. Government and policymakers have to make
provision for industrial waste disposal, especially for small and medium
enterprises (SME). Waste transporting cost is high for SME. Effluent
treatment plant (ETP) and sewage treatment plant (STP) conditions to be
verified by the pollution control board periodically.
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INTRODUCTION

Industrial pollution is an issue has risen from the annals
of esoteric scientific discussion in the 70's and 80's to
the coffee table discussions in the late 90's. This
industrial pollution is due to unsustainable and
ecological destructive practices of industries that are
causing many problems including climate change that
has come about because of increased awareness and
concern among people. Increase of carbon content in the
atmosphere is a primary cause of IP as a consequence of
deforestation and atmospheric pollution. People have
come to understand the long term effect of IP. A survey
by Roper Strarch Worldwide (Ottman, 1998), conducted
primarily in the USA, reported the top ten very serious
environmental concerns of the consumers as 1)industrial
water pollution, 2)destruction of ozone, 3)destruction of
rain forest, 4)industrial accidents, 5)hazardous waste
6)oil spills, 7)industrial air pollution, 8)radiation from
nuclear power plant accidents, 9)drinking water
contamination, and 10)ocean contamination.

However in Indian context in the absence of any such
report major environmental and forest degradation can
be classified as having been caused by industrial or on
industrial source. Industrial sources are water, air, and
ground pollution caused as a result of industrial activity.
Non-industrial sources are carbon release due to
deforestation, atmospheric pollution from use of
manufactured goods such as automobile emissions,
pollution from other non industrial activities such as
sewage disposal etc., Automobiles in India account for a
lion's share of non industrial environmental pollution.
Atmospheric pollution from this source has become
severed in the 90's as the number of automobiles in
India has increased exponentially. According to a study
(www.greencarcongress.com) the level of NO2
concentration in New Delhi ranged from 70 to 102
microgram per cubic meter in the first week of February
2005, whereas the standard limit is 80 microgram per
cubic meter. During the same period in 2002 his figure
ranged from 72 to 85 microgram per cubic meter. The
phenomenal growth in automobile in India is directly
related to economic growth and hence growth in
disposable income with people. However this should not
mean that we remain oblivious of the damage to
environment. For example, Gandhi (1998) expressed
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that development that leads to the destruction of
environment runs the risk of destroying itself. He added
further that conserving the environment must be a focus
of development in order to reap the fruits of
development. Thus, IP must find ways to reduce
pollution directed by improving technology, and
indirectly by sequencing carbon through restoration of
forests, that requires financial outlays.Industrial eco
friendly activities can be grouped into a) raw material
preparation stage(e.g. paperindustry undertaking its own
plantations on wastelands) b) processing stage (e.g. i.
efficient technologies, ii. Sourcing renewable energy,
iii. Green buildings iv. E-commerce, ERP c) General
practices i) Rainwater water harvesting, II) tree
plantation in around the factory /office, iii)employees
and consumer education programmes.

Identification of industrial eco friendly practices is
comprehensive process as it contains number of
components as mentioned above. All of these identified
/flagged through industrial field survey with the help of
define  schedule/questionnaire.  ldentification  of
industrial eco friendly practices is useful to support
conservations policies.

Hence, the study was done with the prime object of
identification of performance of the industries in
EGREE Region. As such investigation is aimed to
identify the required eco-friendly practices in selected
environmental concerns.

1. To diagnose and analyze the implementation eco-
friendly practices in connection with industrial
wastages.

2. To examine the green cover practices of industries

3. To find out the renewable energies utilization
practices in industries

4. To appreciate the progress of environmental
protection awareness programs of industries.

5. To analyze the corporate social responsibility
(CSR) activities of industries inter alia special
provision for forestry sector.

6. To benchmark innovative and creative eco-friendly
practices in industries.
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RESEARCH METHODOLOGY

For production activities to be sustainable there is a
need for integration of organizational objectives with
environmental goals. EGREE (East Godavari River
Estuarine Ecosystem) is established to accomplish this
end with aid of MoEF (Ministry of Environment and
Forest) Govt of India and GEF (Global Environment
Facility). EGREE aims to remove key barriers to
mainstreaming environmental management
considerations into major production activities.

Current research was undertaken in industries operating
in the East Godavari district of Andhra Pradesh to
identify the levels of engagement of industries in
activities that are essential for achieving the
environmental goals. For this research teams were
deputed to various industries to observe the physical
conditions existing in each of these industries. A
structured questionnaire is used to obtain the views and
intent of management towards waste management,
commitment towards 3R's and other environmental
related issues.

Research Design

Research design used for the data collection consisted of
three stages. After the list of Industries in the EGREE
region had been identified, telephonic contacts were
made the officials of those industries. The purpose of
the research and need for data collection and scope of
research activities were explained to the chief of the
industry for getting the permission to visit their factory.
In this process any limitations imposed by the officials
were honored in the best interest of internal security and
confidentiality. Taking of photos inside the industries
and various machineries are strictly prohibited, hence
research honored their rules and regulations. However
such limitations did not limited the current research
work at any stage.

In Stage two, a team of 4 members visited each of these
factories at various dates to gather the data on selected
issues that needed to be addressed by the industries in
EGREE region for sustainable and balanced
environmental and ecological balance. Physical
observation of existing facilities is done in this stage.
Appointments are also fixed with HR manager /
Pollution control / CSR Heads in the selected entity.
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In Stage three, the same team of 4 members are divided
into two teams of 2 members each. One team collected
primary information on interview basis. Such discussion
is mostly unstructured because questions are framed by
the investigators based on the responses of the
interviewee. Information on voluntary initiatives, CSR
initiatives and innovative methodologies adapted by
certain enterprises is obtained by investigators. The
other teams collected data based on a structured
questionnaire. Such information is essential for analysis
of factors on which industry eco-friendly practices are
dependent.

Primary and secondary sources of data

This report is mainly developed based on primary data
sources derived from questionnaire and interviews with
concerned officials. Data gathered from primary sources
is suitably tabulated and pie charts are used for
diagrammatic expression of the existing situation.
Analysis these tables provided the basis for
interpretation of possible reasons for underperformance
of any class of industry in respect of eco-friendly
practices. Such results are cross checked with opinions
of environmental offers expressed in interviews. Factor
dependence tests are also conducted in respect of
prominent factors to cross check the interpretations.

Secondary sources of data are mainly taped for the
review of literature. Considerable research work already
done at national and international levels, were reviewed
to identify the research gaps and provide the required
innovation in the current research work. Secondary
sources shall include various publication of EGREE and
MoEF as accessed from web sources.

Hypothesis tested

HO1: The ability of the industry to honor the Eco-
friendly practices is independent of the nature of
Industry. In other words an entity can follow Eco-
friendly practices irrespective of its nature (or) type.

H11: The ability to honor Eco-friendly practices is not
unique for all industries in EGREE region. It depends
on type of industry to which it belongs.

HO02: The ability of the industry to honor the Eco-
friendly practices is independent of the size of Industry.
In other words an entity can follow Eco-friendly
practices irrespective of its it is large scale or small
scale.
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H12: The ability to honor Eco-friendly practices is not
unique for all industries in

Statistical tools applied for the study

Data is tabulated to compute the percentage of
performance in each of the selected dimension by 28
industries in EGREE region. Use of percentages had the
advantage of universal understandability and ready basis
for interpretations. Considering the independence of
industries due to the differences in ownership, capital
base and nature basis, averages and standard deviations
cannot be applied.

However, to get confirmation of interpretations, chi-
square test for independence of attributes is applied for
prominent factors.

RESULTS AND DISCUSSIONS

Out of the selected sample of 28 industries, it was
identified that need for dumping away from human
dwellings was applicable to only 7 industries in the
sample. Thus 75% of industries are not having the
dumping obligation. As seen from above tabulation, 6
Industries have performed their obligation completely

Table 1. Performance of industries in dumping of solid
wastes away from human dwellings.

Number of Percentage
Industries (%)

Completely 6 21

Partly 1

Yet to Start 0 0

Not Applicable 21 75

Total 28 100

while one industry had done it partially.

Effluent treatment systems existing in the select

industries are in good working condition in majority of
industries. Only one industry was found to have effluent
treatment system in poor working condition. Above
table and graph indicates that 57% of industries had
effluent treatment plants working in good conditions.
Out of the 28 industries surveyed, 11 industries are not
obliged to maintain an effluent treatment plant.

Observations indicate that 29% of the industries are
using the land filling method for disposal of agro based
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Table 2.Working condition of effluent treatment
system

Good  Average Poor NA  Total
Number of
. 0 1 11 28
Industries
Percentage 57 0 4 39 100

wastage. Land filling method converts the waste into
manure for use in Agro industry. Thus these 8 industries

Table 3. Usage of land filling method

Yes No NA Total
Number of
. 2 18 28
Industries.
Percentage 29 7 64 100

are completely recycling the waste generated by them.
However, there are 2 industries which comprise 7% of
sample are not recycling there waste. The remaining 18
industries (64%) are non-agro industries, hence

Table 4. Plastic and non-plastic waste segregation

Number of Percentage
Industries (%)
Complete
) 12 43
Segregation
Partial
. 0 0
Segregation
No
. 5 18
Segregation
Not
. 11 39
Applicable
Total 28 100

recycling of waste is not applicable them.

In respect of segregation of plastic and non-plastic
wastage, 12 industries were found using methods to
completely segregate the waste into plastic and non-
plastic waste. Observations also indicate that there are 5
industries are not segregating the waste before disposal.
For remaining 11 industries segregation is not
applicable as they may be either agro based industries or
plastic waste is in highly negligible quantity.

Prof. Dr. S Teki21l
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Observations indicate that 3R's (Reduce, Recycle and
Reuse of waste) principle is followed and significant
progress being achieved by 11 industries. Among these
ITC Egree business division and Sarvaraya sugars
bottling unit are prominent among them. It is also found
that 3 industries including Sri papers Ltd, Godavari
edible bran oil Ltd are yet to make a significant progress
but still 3 R's principle is applied in these industries.

Table 5.Progress on 3R Principle

Significant  Some Not Total
Progress Progress  Applicable
Number of
. 11 3 14 28
Industries
Percentage 39 11 50 100

There 14 more industries where 3 R's principle is not
applicable. This is due to the fact that there is either no
significant waste being generated or it is sold directly to
buyers who inturn use it for their own purposes. Thus
recycling is indirectly done by those buyers, facts of
which are not in the scope of current study.

Table 6. Companies following a select green
model

Yes No Total
Number of Industries 0 28 28

Percentage 0 100 100
As seen from the above table, none of the select

industries had adapted institutional models developed
for industries to go green. It may be noted that these
industries had their own method to contribute to green
cover. Physical observations indicates, Coromandel
Fertilizers Ltd, GSK Ltd and Sri Lalitha Rice, had made
a very significant contribution towards development of
green cover in and out of the factory premises. They are
also found to have engaged in the public parks in the
nearby places. Some other industries are also engaged in
similar activities including plantation along the national
highways and surrounding villages.

Table 8Awareness programs conducted at
organization level
Regularly  Moderately Never Total
Number of
. 5 7 28
Industries

Percentage 57 18 25 100

Table 7Companies using solar energy conserving

system
Yes No Total
Number' of 3 o5 )8
Industries
Percentage 11 89 100

Study revealed that out of 28 Industries only three
industries were using solar energy systems to generate
power for administrative and other selected purposes.

Such industries include, Coromandel, GSK and ITC
established solar panels in their business premises to
substitute conventional energy conservation. Such
practice not only helps to energy conservation but also
reduces emersion of GHG and contributes to the
reduction of global warming. Remaining 25 Industries
had not yet adopted solar energy systems in their
factories. The major hurdle is mainly due to capital
expenditure needs in acquiring the solar panels and
batteries and shortage of maintenance crew in the
factory.

Above table and graph indicates that majority of
industries are conducting the awareness programs on
need for being eco-friendly and measures to be taken
and followed by employees to promote the entities aims
and principles towards environment. Out of 28
industries there are 16 industries which are regularly
conducting the awareness programs in their
organization. Prominent among such organizations
were, International papers Ltd, Rajahmundry, NFCL
Kakinada and GSK in Dowleswaram. Thus 57% of the
industries survey in EGREE region are very keen on
achieving environmental objectives. There are 5
industries organizing the awareness programs on
random manner. Such proportion is 18% of total
industries investigated. Remaining 7 industries
responded that they had never performed any such
activity to motivate the employees towards
environmental commitments. Many of these belongs to
Agro-Industries where impact on environment by such
industry is negligible.
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Table 9.CSR activities by different industries

Particulars of CSR Activity ~ Number of Industries

Tree Plantation 12
Education 14
Health

Public Amenities
Potable water 8

As seen from above analysis, most of the industries are
contributing to the education, followed by plantation of
trees as a part of their CSR initiatives. Many industries
are engaged in multiple activities, hence we have total
number of industries in excess of 28, i.e total industries
surveyed. Thus 48 activities were found to be performed
by 28 industries in the EGREE region which indicates
an Activity engagement ratio = 48/28 = 1.71 per

Table 10Response on controlling pollution by
antismog devices

Yes No
No. of Industries 0 28
Percentage 0 100
industry.

It is observed that antismog devices technology is yet to
start in the industries studied. However most of the
industries are reducing pollution by their own means.

Industries are not allowing the vehicle beyond the point
within the premises, select vehicles of the industry is
only allowed to move within the industry.

These measures are taken to ensure controlled pollution
within the factory premises. Above numbers indicate
that none of the industries in EGREE region as surveyed
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Table 11. Response on reduction of thermal &
noise pollution

Significant  Some No Total
Progress Progress  progress
No. of 16 8 4
. 28
Industries
Percentage 57.14 28.57 14.28
100

is found to be implementing antismog devices in their
factory premises but they have their selected techniques
to provide controlled pollution within the factory.

From the study most of the industries are confirming
that they have been following strict rules in reducing
the thermal and noise pollution and also in optimising
power consumption. GSK, Coromandel, ITC,
Sarvaraya sugars

bottlingunit,Srilalitha rice, Sri Venkatrama Oil Indpvt
Itd, Sri Ramadas paper Itd,NCS industries, is among the
top in reducing the thermal and noise pollution.M/s
chVeerraju& co, Sri papers, reported that with moderate
care in reducing pollution.

Sri Ramalingeswara paper products pvt Itd and others
are yet to take necessary steps in reducing pollution.

Table 12Response on environmental protection
education in the organization

Significant Some No Total
Progress Progress  progress
No. of 18 6 4
. 28
Industries
Percentage 64 22 14
100
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Industries are taking necessary care in educating the
employees towards the environmental protection.Sri

Table 13. Response on capital related problems in
maintaining environmental measures

Yes No
No. of Industries 23 5
Percentage 82 18

Ramadas paper Itd, Sri Lalitha, Sarvaraya sugars
bottling unit, ITC, Coromandel, GSK,Gemini Edible
oils, Godavari edible bran oil Itd are significantly in
progress towards the environmental education in the
organization.Sri Ramalingeswara paper products pvt Itd,
Manihamsa power projects pvt Itd are at no progress
level reported. There are 18 industries constituting 64%
of total industries in the region are providing adequate
education on need for protection of environment. Study
also reavels that there are 6 industries (22%) had carried
out such programs to certain extent but not on reguar
basis or not of having a significant impact factor for
such programs. At the same time we also have 4
industries in small scale sector that could not affored the
expenditure on such programmes.

Capital is the main factor which is directly responsible
for many things in the organization. There are 82% of
the studied industries reported that they are facing
capital related problems in maintaining environmental
measures.  However  the  managements  M/s
Ch.Veerraaju& co, Adaniwilmar, Sarvaraya Sugars are
part of this .

Sponsoring tree plantation programmes are initiated by
industries in the study region. Frequently they are
engaging in these tree plantation programmes as part of
their policies

NCS industries, GSK, Coromandel, Sri Venkatrama oil
Indpvt Itd, ITC are among the leading industries in

Table 14Response on the promotion of tree

Table 15.0Observation on Environmental Impact

Assessment
Yes No
No. of Industries 21 7
" Percentage 75 25

sponsoring tree plantation programmes. Sri Ramadas
paper Itd , Sri Ramalingeswara Paper products pvt Itd
are not contributing in tree plantation programmes.

The study report observed that majority of the industries
are doing environmental impact  assessment
periodically. Among them, Sarvaraya sugar bottling
unit, GSK, ITC, Coromandel international, NCS

Table 16.Response on the staff exposure trips to
sanctuaries/ Coringa wildlife

Yes No Total
No. of 0 28
. 28
Industries
Percentage 0 100 100
industries and some of them are not doing

environmental impact assessment are Sri papers, M/s
Ch.Veerraju& co, Sri Ramalingeswara paper products
pvt Itd, Sri Venkatrama Oil Indpvt Itd

It is observed that all the industries are not considering
staff exposure trips to sanctuaries or coring wildlife
sanctuary so far. It is at the discretion of managements
and yet to implement.

Test 1. Independence of Nature of Industry and Eco-
friendly practices.

HO1: The ability of the industry to honor the Eco-
friendly practices is independent of the nature of
Industry. In other words, an entity can follow Eco-
friendly practices irrespective of its nature (or) type.

H11: The ability to honor Eco-friendly practices is not
unique for all industries in EGREE region. It depends
on type of industry to which it belongs.

Table 17.1. Observed Frequencies

Eco — Friendly Practices Total
Waste 3 Energy
Management R’s conservation
Agri- 12 1 0 13
Industry
Fertilizers 10 5 1 16
Food & 8 2 0 10
Beverages
Paper & 12 6 2 20
others

Total 42 14 3 59
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Table 17.2. Expected Frequencies

Eco — Friendly Practices Total
Waste 3 Energy
Management R’s  conservation
Agri- 9* 3 1 13
Industry
Fertilizers 11@ 4 1 16
Food & 7 2 1 10
Beverages
Paper & 14 S5# 1 20
others
Total 42 14 3 59
In the above table expected values are computed using the formula
(RT*CT)/GT.

RT = Row total, CT = Column Total and GT = Grand Total.

Ef = Expected Frequency of a cell = That cells RT * That cells CT
/I GT

* is computed as Row total 13 * Column total 42 / Grand Total 59

@ is computed as Row total 16 * Column total 42 / Grand Total 59

# is computed as 20 * 14 / 59

The calculated value for chi-square is 9.30. It is lower
than the critical value of chi-square at 5% significance
level of 12.592. Thus it means that there is no
significant difference between Observed frequencies
and Expected frequencies. Hence we accept the HO1 (
Null hypothesis) and conclude that nature of industry is
not deciding the ability to contribute to eco-friendly
practices in the 28 Industries under EGREE region.

Test 2. Independence of Size of Industry and Eco-
friendly practices.

HO02: The ability of the industry to honor the Eco-
friendly practices is independent of the size of Industry.
In other words an entity can follow Eco-friendly
practices irrespective of its it is large scale or small
scale.

H12: The ability to honor Eco-friendly practices is not
unique for all industries in EGREE region. It depends
on size of industry i.e large scale or small scale.

Table 18.1. Observed Frequencies

Eco — Friendly Practices Total
Waste 3 Energy
Management R’s  conservation
Large 28 7 2 37
scale
Medium 10 6 1 17
scale
Small 4 1 0 5
scale
Total 42 14 3 59
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Table 18.2. Expected Frequencies

Eco — Friendly Practices Total
Waste 3 Energy
Management R’s conservation
Large 26* 9 2 37
scale
Medium 12@ 4 1 17
scale
Small 4 1# 0 5
scale
Total 42 14 3 59

In the above table expected values are computed using the
formula (RT * CT) / GT.
RT = Row total, CT = Column Total and GT = Grand Total.
Ef = Expected Frequency of a cell = That cells RT * That cells CT
/GT
* is computed as Row total 37 * Column total 42 / Grand Total 59
@ is computed as Row total 17* Column total 42/Grand Total 59
#is computed as 5 * 14/ 59
The calculated value for chi-square is 1.92. It is lower
than the critical value of chi-square at 5% significance
level of 9.49. Thus it means that there is no significant
difference between Observed frequencies and Expected
frequencies. Hence we accept the H02 (Null hypothesis)
and conclude that size of industry is not deciding the

ability to contribute to eco-friendly practices in the 28

Table — 18.3Calculation of Chi-Square value

2

Or Es (Os—Ep) (Of- En2 §OEI: ~E)
28 26 2 4 0.15
10 12 -2 4 0.33
4 4 0 0 0
7 9 -2 4 0.44
6 4 2 4 1
1 1 0 0 0
2 2 0 0 0
1 1 0 0 0
0 0 0 0 0

Total 1.92

O = Observed frequencies

Ef = Expected frequencies

Chi-Square value = Sum ((Of — E¢)*/ E;) = 1.92

The table value for Chi-square at 4 dof = 9.49 at 5%
significance level.

Industries under EGREE region.

CONCLUSION AND RECOMMENDATION
Conclusion

Results of the analysis and observations during the field
visit provided ample evidence to conclude on eco-
friendly practices of select industries where majority of
the industries are using systematic ways to discharge
solid waste out of the process as per norms and
recommendations Pollution Control Board.
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(2) Green cover practices was that most of the industries
are maintaining effluent treatment plants for the liquid
waste and recycled water is used for the tree plantation.
Industry managements have been implementing eco-
development committees and bio-diversity committees
for maintaining the flora and fauna. Some companies
started ground water recharge points within the
premises of the organization and also in the nearby
villages.

(3) Renewable energies utilization indicated that very
few industries are harvesting the solar energy for the
plant and utilizing it to some extent. But vivid measures
for utilization of the solar energy are to be augmented.
In some companies like ITC biofuel consumption is
80% and remaining 20% is Coal. Study revealed that
out of 28 Industries only three industries were using
solar energy systems to generate power for
administrative and other selected purposes.

(4) Environmental protection awareness programmes
are noticed at various industries. Industries are
conducting lectures and competitions on account of
environmental protection programs.

(5) As part of the corporate social responsibility, most
of the industries are contributing to the education,
followed by plantation of trees as a part of their CSR
initiatives. Many industries are engaged in multiple
activities, so activity engagement ratio was found to be
1.71 activities per industry..

(6) Study does not indicate any significant innovations
made by these industries. However, initiatives in terms
of ground water recharge, a steady progress towards
renewable energies utilization and efforts in
development of green belts should be cherished.

(7) The study indicates that the practices of three
industries 1TC, Coromandel and GSK can be bench
marked by all other industries to the reach optimum
levels in eco-friendly industry practices.

(8) There are 18 industries constituting 64% of total
industries in the region are providing adequate
education on need for protection of environment. Study
also reveals that there are 6 industries (22%) had carried
out such programs to certain extent but not on regular
basis or not of having a significant impact factor for
such programs.
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(9) Factor dependency test performed for independency
in respect of nature and size of industries in the select
region and their eco-friendly practices gave the result
that ability to undertake eco-friendly practices is not
connected the nature and size of the organisation. The
computed chi-square values are lower than critical
values for chi-square at 5% significance level.

Recommendations

(1) Government and policy makers have to make
special provisions for disposal of Industrial waste at
least for small and medium enterprises (SME).

(2) Government should standardize and mandate
disclosure rules such that all industries irrespective of its
nature and size should disclose all matters concerning
environment on quarterly basis.

(3) HRD wing should conduct training classes to
employees in eco-friendly practices with emphasis on
3R's and reward / patent the innovations received from
industries. Further, priority should be given to Energy
conservation is the major area where improvement is
immediately needed.
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