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Abstract 

Environmental regulations have been assuming increasing recognition in designing and organizing 
industrial production in the textile sector. The issue is pertinent particularly because textile dyes and 
chemicals are one of the most polluting industries that account for a fairly large proportion of the 
industrial base. Most of the polluting industries have been facing a range of environmental 
regulations for a long period. However, the compliance has by and large remained limited owing to a 
number of factors ranging from administrative constraints to spatially dispersed pattern of industrial 
units, technology obsolesce, small scale and informal production organization with a number of 
vertically integrated agents involved across the value chain, citizens’ awareness, and lastly the 
political will. The competitive pressure emanating from globalization of production and markets have 
added yet another dimension to the already complex scenario of environmental regulations in the 
country.   

Given this backdrop, this paper seeks to i) understand the functioning of Common Effluent Treatment 
Plants (CETPs) along with other measures that dyes factories adopt in order to comply with the 
regulations; ii) ascertain the factors that influence firms’ behavior towards compliance with the 
environmental regulations.  

The findings imply that the performance of dyes industry in generating highly polluting water 
effluent is ambiguous. The environment management practices at the micro (factory) as well as meso 
levels (CETP) are influenced by not only the institutional factors such as monitoring and enforcement 
of regulatory laws but also the economic factors including the cost of compliance and the linkages 
with global market.  

Key words: Environment, Regulations, Dyes industry, Compliance, Ahmedabad 

JEL classifications: Q50, Q52, L51, L59, L65 



Amrita Ghatak 

1. Introduction

Conducive institutional environment in combination with a heritage of textile production and trade 
from 16th century has led Gujarat to be known as one of the most popular textile hubs in India. 
Growth of textile industry has also led the growth of dyes and dyes intermediaries industry that 
provides one of the most crucial raw materials for all kinds of textile products. Textile industry in 
Gujarat is scattered in many clusters such as Ahmedabad, Surat, Rajkot and Vapi. While Surat, 
Rajkot and Vapi are famous mainly for processing of synthetic and cotton textile products, 
Ahmedabad is famous for both dyeing and processing. Besides, industrial cluster of Ahmedabad has 
major three industrial estates wherein dyes and dyes intermediaries industry takes a major share 
contributing to the share of over 67 percent of country’s total dyes production. These dyes and 
chemical products are largely used in processing of final textile products. The dyeing activity 
therefore causes pollution at two stages: first, when they are produced at the dyes and dyes 
intermediaries units and second, when textile processing units use those dyestuffs for manufacturing 
final textile products. Management of effluent discharge containing hazardous chemicals at alarming 
levels is matter of concern for the units involved in both of these stages of activities.  

Ahmedabad cluster has three major estates viz. Vatva, Naroda and Odhav wherein these dyes and 
dyes intermediaries units are concentrated. In addition, Narolhas also emerged as another important 
cluster of dyes factories.  The Ahmedabad cluster has experienced grave situations in pollution of 
water, land and air that invoked community pressures and litigations leading to closures of many 
units in 1996, after which there are set of environmental regulations started putting in place. 
However, it is still difficult to manage the waste and effluent water generated by units in each of these 
estates. The difficulties remain partly with the technological limitation and economic constraints and 
largely with the larger operating environment that works hand in glove with the industrial sector over 
the ages.  

Given this backdrop, this paper discusses a) the institutional and organizational rules that drive the 
relationships between the factories and the CETP; and b) the regulations that are applied to the 
factories as well as CETPs in terms of environmental pollution and wastewater discharge.  

The review of literature is discussed in brief in the next section 2,followed by methodology in section 
3; analyses on organizational structures that determine the relationship between CETP and factories 
in section 4; the regulations that are applied to factories as well as CETPsin section 5; the 
effectiveness of CETP as well as overall status of the dyes and dyes and intermediaries industry in 
Ahmedabad in section 6; the factories’ behaviour toward environmental regulations in sections 7, 8, 
9, and 10. Finally section 11 pens the concluding remarks.   
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2. Brief Review of Literature

There is a handful of literature that addresses the question of environmental standards and 
compliances, the factors leading to the compliances or over compliances and firm’s decision or 
behaviour in response to environmental standards both theoretically and empirically. However, 
previous studies are conducted mostly in other countries as the concern about environmental 
regulations and its relation with the firm’s performance started during late 1980s in developed 
countries. Therefore, studies in Indian context are scant in literature. 

2.1. Theories 

Studies on environmental regulations date back during early 1990s when some firms reported high-
return and profitable abatement investment. The question of whether a well-crafted environmental 
standard can act as asset or liability to the companies has been answered both theoretically and 
empirically in the literature. The environmental regulation is often argued as liability (theory of 
global environmental standards as altruistic liability) for the company, though in contrast, it is also 
argued as an asset (theory of global environmental standards as value adding asset).  

Global Environmental Standards as Altruistic Liability 

It is widely documented that ceteris paribus, in countries where environmental regulation is not 
enforced or not stringent, the firm operation is cheaper compared to that in other countries where 
strict environmental regulations lead to incur costs in the form of fines, liabilities and administrative 
or legal action against polluters (Stewart, 1993). It is found that annual cost of complying with the 
environmental regulations in USA has been approximately 2.1 percent of GDP, whereas for 
developing countries this amounts to a fraction of 1 percent of GDP (Jaffe, et al., 1995). In another 
study (Gray and Shardbegian, 1993), strict environmental regulations are found to have negative 
impact on productivity, as it requires companies to employ resources and man power for non-
productive activities such as environmental auditing, waste treatment and litigation (Haveman and 
Christiansen, 1981). The advantage in operating in countries with less stringent or poorly enforced 
environmental regulations lies in the fact that it leads to reduction in costs. This also enables firms to 
continue with old equipments which are not used otherwise in more regulated markets, thereby 
reducing costs even further. Continual production of banned products in countries where 
environmental regulation is lax may also extend product life cycles and revenue streams (Vernon, 
1992; Korten, 1995). The studies moreover argue that defaulting to local environmental standards is 
cost-saving. In the countries where environmental standards are either lax or not enforced, the 
altruistic behaviour of a firm targeting to achieve high environmental standards does not often interest 
the shareholders; this behaviour rather may hurt market value reflecting the managerial idiosyncrasies 
(Dowellet al.,1999).  
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Global Environmental Standards as Value-Adding Asset 

Contrary to the argument above, this theory suggests that defaulting to lower or poorly enforced local 
environmental standards may be perceived as counterproductive in the long run to value-seeking 
investors. The cost-saving hypothesis as argued before may be over reported or does not exist in 
reality. The firms often perceive that specification of single standard may lead to reduction in 
performance monitoring and evaluation costs, as a single set of values, specifications, and procedures 
can be uniformly deployed throughout the world without any local deviation from the norm 
(Dowellet al.,1993). A single set of standards also makes product improvement in one place easily 
transferable to all subsidiaries. Basically,it has been shown that a single stringent environmental 
standard is consistent with pursuit of global competitive strategies by companies (Dowellet al.,1993; 
Christmann and Taylor, 2001; Bartlett and Ghoshal, 1989). Environmental standards and concern 
about it are expected to increase with the increase in income as experienced in some countries such as 
Taiwan, Singapore and Korea (Grossman and Krueger, 1995). In addition to these, there may be 
fringe benefits associated with compliance with higher environmental standards which is often linked 
with high employee morale and productivity (Romm, 1993). Moreover, adhering to higher 
environmental standards convey a positive reputation of the firm improving its public image as 
compared to the competitors.  

It is assumed that firms operating inside their efficiency frontier prior to regulations may move closer 
to the frontier or may experience a net cost saving after regulations. Theoretically, environmental 
policies are “win-win” policies the hypothesis of which rests on three conditions: a) the existence of 
systematic and unrealized inefficiencies in firms; b) the capacity of outcome-aimed environmental 
regulations to expand the cost-saving opportunities; and c) the cost-saving opportunities are large 
enough to outweigh any costs associated with regulation compliance (Isaksson, 2005). The validity of 
“win-win” hypothesis, is however suffers from criticism not only because it lacks in empirical 
support, but also because firms in general suffer from extensive inefficiencies and therefore tend to 
overlook opportunities to improve profit (Oats et. Al., 1993; Palmer, et al.,1995; Jaffe, et al., 1995; 
Gabel and Sinclair-Desgagné, 1998;). The inefficiencies arise because any operation that involves a 
large number of individuals with their own objectives, time constraints and limited information sets, 
reasonably tend to suffer from some degree of failure to maximize profit (Isaksson, 2005). In the 
process of identifying the least costly way to comply with the environmental regulations, the firm 
also finds a few other improvements that can be carried out at zero cost or even at a profit (Isaksson, 
2005), which is often referred to as “low-hanging fruit” in the literature (Gabel and Sinclair-
Desgagné, 1998). Picking of a “low-hanging fruit” often leads to reduce inefficiencies that have been 
present otherwise before regulations. However, contrary to the “win-win” hypothesis it is argued 
(Gabel and Sinclair-Desgagné, 1998) that the cost of compliance and necessary restructuring may 
outweigh the efficiency gains and leave the firm worse off after regulation.  
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2.2. Empirical studies 

It is widely known that the relationship between environmental goals and industrial competitiveness 
involve a social benefit and private costs (Porter and Linde, 1995). However, this tradeoff between 
ecology and the economy emerges from a static view of environmental regulation wherein 
technology, products, processes and customer needs – everything is considered for a particular point 
of time and hence fixed. Drifting from this static concept, if one considers the dynamism in firm’s 
decision making process over the period, compliances with the environmental regulations may be 
found to increase with the competitiveness through innovations and reliability thus benefitting the 
competitiveness (Porter and Linde, 1995). In a study (Porter and Linde, 1995) it is evident that firms 
can benefit from properly formulated stringent environmental regulations by stimulating innovations. 
Indian economy is still inexperienced in dealing creatively with environmental issues; environment 
has not been a principal area of corporate or technological emphasis; customers are unaware of the 
costs of resource inefficiency “in the packaging they discard, the scrap value they forego and the 
disposal cost they bear. Given this scenario, regulations can play an instrumental role in triggering 
innovation. It is well documented (Porter and Linde, 1995) that properly designed environmental 
regulations can serve six purposes: a) it may signal companies about likely resource inefficiencies 
and potential technological improvements; b)it may raise corporate awareness; c) it may reduce the 
uncertainty and encourages investment to address the environmental issues; d) it may create pressures 
that motivate innovation and progress; e) it may level the transitional playing field by providing a 
buffer until new technologies become proven and learning effects reduce their costs; and f)it is useful 
in case of incomplete offsets. In the short run, before learning can reduce the cost of innovation-based 
solutions, regulation is necessary to improve or maintain the environmental quality.  

Compliance with environmental regulations may act through innovations, which, in turn, may be 
through product offsets or process offsets1. However, this often suffers from criticisms as many argue 
that the innovation offsets, though theoretically possible, are rarely evident in practice; or, compliance 
with environmental regulations may ask for high costs (Jaffe, 1995; Oates, et al., 1993; Palmer and 
Simpson, 1993). But these second type of criticisms is not very definite since the cost estimates are 
often self-reported by the industries who oppose the rule and hence exaggerated. Empirical studies 
based on econometric modeling are often found to suffer from biases as net compliance costs are over 
estimated without considering benefits of innovation in the models (Jorgensen and Wilcoxen, 1990; 
Gray, 1987).  Evidently environmental costs are negatively associated with trade performance, as well 
(Kalt, 1988). It is also argued that regulation though fosters innovation is at times detrimental to the 
competitiveness as it crowds out other potentially more productive investments or avenues for 
innovation (Porter and Linde, 1995).  

1 “Product offsets occur when environmental regulation produces not just less pollution, but also creates better-performing 
or higher-quality products, safer products, lower product costs (perhaps from material substitution or less packaging), 
products with higher resale or scrap value (because of ease in recycling or disassembly) or lower costs of product disposal 
for users. Process offsets occur when environmental regulation not only lead to reduced pollution, but also results in 
higher resource productivity such as higher process yields, less downtime through more careful monitoring and 
maintenance, materials savings (due to substitution, reuse or recycling of production inputs), better utilization of bi-
products, lower energy consumption during the production process, reduced material storage and handling costs, 
conversion of waste into valuable forms, reduced waste disposal costs or safer workplace conditions. These offsets are 
frequently related, so that achieving one can lead to realization of several others.” (Porter and Linde, 1995). 
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Compliance with environmental regulations often depends on environment management system. 
Empirically, environmental management has been found to have a strong, independent effect on 
compliance (Dasgupta, et al., 2000). Following the econometric analysis based on “equilibrium 
pollution” model of Pargal and Wheeler (1996) in two ways with the help of survey data in case of 
Mexican manufacturing sector a set of factors is found to determine the environmental compliance. 
Various institutional factors such as process of internal management, mainstreaming in terms of 
providing training for all plant personnel, assigning environmental tasks to general managers, 
regulatory inspection and public scrutiny are important in determining the compliance. In addition to 
that other factors such as size of the plant and education of the plant workers are found to have 
significantly greater environmental management effort and compliance. Interestingly, OECD does not 
have a significant influence on pollution control; and new technology had not been found to ensure a 
cleaner and better environmental performance. This goes in line with another study that shows 
evidence in favour of positive impact of environmental management system on the emission (Khanna 
and Kumar, 2011). However, this study differs methodologically as it examines the effects of an 
environment management system (EMS) on environmental performance by measuring environmental 
efficiency. The directional distance function has been considered to estimate firm-specific 
environment efficiency. In the absence of direct data on the costs of abatement, the costs of pollution 
reduction for firms have been estimated using the notion of environmental efficiency (EE) developed 
by Färe et al. (1996). EE is measured using non-parametric approach – DEA.  On one hand it is found 
that adoption of a more comprehensive environmental management system leads to a statistically 
significant decline in toxic pollution per unit output (Khanna and Anton, 2002). On the other hand, in 
another study it has been found that the adoption of codes of environment management of the 
Responsible Care Programme of the Chemical Manufacturers Association has had an insignificant 
and negative impact on the absolute and relative rate of environmental improvement, measured in 
terms of toxic releases.  

There is a link between proactive environmental management and superior stock performance 
(Dowell, et al., 1999). A gamut of studies ascertains that news of high levels of toxic emissions 
impedes the reputationof the firm resulting in the decline of its stock prices and significant negative 
abnormal returns whereas firms with strong environmental management practices have better stock 
price returns than those with poor practices especially after major environmental disasters (Hamilton, 
1995;Klassen and McLaughlin, 1996). 
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3. Methodology

The study follows methodology of qualitative analysis including in-depth interviews and case studies. 
In-depth interviews with the regulators (Gujarat Pollution Control Board or GPCB), the regulatees 
(Common Effluent Treatment Plant or CETP); the industrial association namely Gujarat Chamber of 
Commerce and Industries (GCCI); and the technical experts who are closely associated with the 
industry as technical consultants or advisers but do not exercise direct stake with the industry’s 
performance have been conducted. Although the interviews have been qualitative in nature, an 
interview schedule was followed to collect information more precisely. The interview schedule is 
enclosed as Appendix 1.  

The interviews mainly aim to understand the context within which CETPs in Gujarat particularly in 
Ahmedabad were established; how they operate currently; the bottlenecks in their functioning; the 
achievements and limitations of CETPs, and the norms that the CETPs impose on their member 
factories.  

A method of case-study has been followed to identify a particular case that explains whether the 
regulations and their compliance are low hanging fruits or burden to the firms. We have a list of 
registered dyes and dyes intermediaries firms in Ahmedabad clusters distributed in Vatva, Naroda 
and Odhav industrial estates. Two large units are selected at random from Vatva and Odhav, while 
eight MSMEs have been selected at random from the three industrial estates. Thus, ten factories 
belonging to ten different dyes firms have been visited for the purpose of case studies.The selected 
factoriesmanufacture dyes products that are used largely in cotton textile products particularly cotton 
clothes. A structured questionnaire has been followed to conduct interviews at the factories. The 
questionnaire is enclosed at the end of this paper as Appendix 2. 

In addition to in-depth interviews conducted in the selected factories we have also interviewed the 
NGO viz. ParyavaranMitrathat works toward the objective of building awareness about environment 
and people’s right to the clean environment, conservation and protection of environment particularly 
the issues of pollution, climate change and carbon trading. The questionnaire used for interviewing 
NGOs is also enclosed at the end of this paper (Appendix 3).  

4. History and status of CETPs in Ahmedabad cluster

Industrial cluster of Ahmedabad has major three industrial estates where dyes and dyes intermediaries 
industry takes a major share contributing around 70 percent of country’s total dyes production. These 
dyes and chemical products are largely used in processing of final textile products. The dyeing 
activity therefore causes pollution at two stages: first, when they are produced at the dyes and dyes 
intermediaries units and second, when textile processing units use those dyestuffs for manufacturing 
final textile products. Management of effluent discharge containing hazardous chemicals at alarming 
levels is matter of concern for the units involved in both of these stages of activities.  

The causes of environmental pollution associated with industrial production date back in 1964 when 
Gujarat Industrial Development Corporation (GIDC) developed Naroda industrial estate 22 km away 
from Ahmedabad city with the prime objective of encouraging and spreading entrepreneurship 
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attitude among the Trading Sector, particularly in Small Scale Industries (SSI) Sector. Later on 
industrial estates were established in Vatva and Odhav in 1967 in the surrounding areas of 
Ahmedabad city. The establishment of these estates lacks in farsightedness, as there were no 
infrastructural provisions catering to the need for waste management and control of other 
environmental hazards. The land was allotted randomly and abruptly following no planning. The 
industrial estates especially Naroda and Odhavhave been primarily established for chemical 
industries. The GIDC initially assured to provide the support in terms of provisions of infrastructural 
requirements such as road and electricity except machines.  

The industrial effluent, generated from these industries, discharged earlier through open kachha drain 
in the estates leading finally into the Kharicut canal passing nearby villages such as Navagam, Lali 
etc. Thus, the ground water as well as surface water – both started to be polluted. As a result 
contaminations of drinking water as well as damages to the crops were reported. The situation was so 
grave that in 1995 Public Interest Litigations (PILs) were filed. As an outcome, not only many firms 
shut down, but the idea of cooperative effluent management in the form of common effluent 
treatment facility also conceived. The unplanned layout of factories coupled with the small sizes of 
them both physically and financially accentuated the need to set up common effluent treatment plant 
(CETP)jointly. The main objective of the concept of CETP was to abate pollution in order to achieve 
a sustainable growth and development path. 

During the initial period of industrial establishments, the rules and regulations were not well 
specified, thereby developing lack of concern for environment and labour standards. The unplanned 
industrial development combined with political and governmental support reinforced a flexible 
regime of regulations and their compliance. Thus,despitethe environmental laws came in place way 
back in the year 1974, firms often find it difficult to accept the mandates prescribed by the regulatory 
authorities even now. 

4.1. CETP and its organizational structure 

As it is documented “Common Effluent Treatment Plant is the concept of treating effluents by means 
of a collective effort mainly for a cluster of small scale industrial units” (Maheswari and Dubey, 
2000). Uncontrolled waste disposal and resulting environmental pollution combined with the need to 
support large number of small and micro units that are financially incapable of treating their liquid 
effluent paves the road towards establishment of Common Effluent Treatment Plants in Ahmedabad 
industrial cluster during early 1990s. Though it was decided under the Water (Prevention and Control 
of Pollution) Act, way back in 1974, that ‘every industry has to provide adequate treatment of its 
effluents before disposal, irrespective of whether it is in stream, land, sewerage system or 
sea’(Ministry of Environment and Forests guidelines).The Micro and Small Scale industrial units, 
which have major contribution to the total industrial pollution load of the country, are often incapable 
of taking necessary and adequate measures to treat their effluent water. The CETP is established to 
help these small and micro units in achieving end-of-pipe treatment of combined waste water at much 
lower cost. In addition to helping the industrial units it also facilitates better monitoring by GPCB and 
Pollution Control Committees (PCCs). 

14 



Assistance from Central Government for CETPs is not only for establishment of new CETP, but also 
for up-gradation or modernization of the existing ones. The financial support includes various aspects 
of running a CETP, such as costs for plant and machinery for primary, secondary and tertiary 
treatments, on-site laboratory with standard equipment, technologies related to zero liquid discharge, 
etc. However, the assistance from central government is restricted to 50% of the total CETP’s project 
cost; specifically, the ratio proposed in respect of Central share: State share: Project Proponent’s 
share will be 50:25:25.  The individual industrial units are supposed to undertake primary treatment 
in order to fulfill the techno-economic viability of a CETP by maintaining the stipulated hydraulic 
load. 

While the central assistance is to cover the capital costs, the subsidies aiming to support the cost of a 
CETP project depend on the availability of state subsidy to the CETP as well as bank’s guarantee for 
an equivalent amount procured by the pollution control board of Gujarat (GPCB). There is no 
provision for rendering support to cover the recurring or maintenance costs and retrospective funding 
by the central government. 

State government is supposed to provide with the land for establishment of the CETP along with the 
financial support to cover 25% of the capital costs. It also plays key role in marinating forward-
backward linkages to cover proper conveyance system from individual units to CETP and the 
discharge of treated waste water through the outlet. State government also reserves the right to review 
and control the progress of the CETP from time to time. 

There are two other agencies viz. Gujarat Pollution Control Board and Central Pollution Control 
Board(CPCB) that control and monitor CETP from time to time. The GPCB is the concerned 
authority that appraises the project proposal and forwards it to the Ministry along with its technical 
recommendations and consent to operate the CETP. The GPCB also approves the level ofpollutants’ 
load at the outlet of factories in order to ensure the synergy between outlet parameters of each factory 
and inlets parameters of CETP. 

As far as physical technicalities are concerned the conveyance system has to be a piped one 
connecting the individual industrial units to the CETP. In case it is not techno-economically feasible 
to connect through pipelines, the GPCB may use a tanker system to connect them. The GPCB also 
ensures that the required bank guarantee has been procured thereby the State subsidy is available in 
advance for the CETP project. Installments of the central govt subsidies also depend on GPCB’s 
physical and financial progress reports and audited endorsement regarding utilization certificate or 
Expenditure Statement.  

Though the selected members of industries manage CETPs,GPCB is entitled to bring in new 
professional management in case of repeated violation of regulations. CETP operators are responsible 
for compliance of inlet effluent quality and maintaining the flow from the contributing industries; 
therefore,CEPTscan identify non-complying units and inform GPCB for necessary action every 
month. The CETP is supposed to pay for the cost of environmental audit and financial audit, while 
these two types of audits are suggested to be linked with each other. Thus, CETP can monitor the 
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quality of specified parameters in outlet and the flow rate daily and submit the monitoring data to the 
GPCB accordingly.  

Although CPCB was involved primarily at the establishment of CETP, a three tier monitoring 
mechanism viz. at industry level, at the level of government (by GPCB) and at the level of third party 
is often undertaken thereafter. CPCB in association with MoEF and a technical institution monitors 
CETP hardly once a year. 

4.2. Role of the Member Industrial Units 

The CETP and its member industrial units are liable to follow a Memorandum of Association (MoA) 
that states: a) Member industries of a CETP will undertake the required primary treatment to meet 
inlet quality standards or quality parameters of inlet design of CETP; b) Member industries of a 
CETP will not only monitor quality of specific parameters and flow rate of the effluent on daily basis 
but also submit the monitoring data to the CETP regularly; and c) Member industries of a CETP will 
pay their share towards meeting the treatment cost and operation and maintenance of a CETP. 

On violation of any of the clauses ofMoA the CETP may convey warnings, charge penalty, or refuse 
to provide its service to the particular member industrial unit.  

Although World Bank still promotes and supports CETP as an effective instrument in controlling 
industrial pollution there are some concepts under the larger umbrella of ‘clean production’ that goes 
beyond the idea of meager pollution control. Despite being concerned for the environmental issues 
Ahmedabad industrial cluster still seems to be lacking in implementing each components of clean 
production into its larger policy formulation2.  
The allover organizational structure is depicted in chart1. 

2 “Clean production concept comprises of four main elements: 
The precautionary principle: Under this principle, the burden is to proponent of an activity to prove there is no safer 
way to proceed, rather than on victims or potential victims of the victims to prove it will be harmful.  
The Preventive Principle: Prevention requires examining the entire product life cycle, from raw material extraction to 
ultimate disposal.  
The Democratic Principle: Clean production involves all those affected by industrial activities, including workers, 
consumers, and communities. Access to information and involvement in decision making, coupled with power and 
resources are also important in democratic principle.  
The Holistic Principle: There is a need to take an integrated approach to environmental resource use and consumption. 
We should be careful not to create a new problem while addressing old ones or shift the problems from one sector to 
another” Toxics Link (2000). 
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Chart1: Organizational structure between Government and Dyes and dyes intermediaries industry 

Organizational structure 
   

Vigilance team CPCB CETP 

GPCB 

5. Regulations applied to CETP and individual units

As it is documented with the GPCB, the key regulations that are applied to CETP include quantitative 
and qualitative criteria. The criteria are mentioned hereunder: 

a) Total quantity of the industrial effluent to be discharged by CETP should not exceed 1600
m3/day.

b) The quantity of sewage effluent should not exceed 100m3/day.
c) The industrial effluent shall maintain the standard mentioned hereunder (Table 1):
d) The effluent after being treated in the CETP and conforming to the standards mentioned

above should be conveyed to the Pirana Sewage treatment plant of Ahmedabad Municipal
Corporation through closed pipeline. Thus, concentration of total dissolved solids remains
below 2100 mg/liters before disposal into river Sabarmati.

e) The CETP society must be able to identify the defaulting unit in case the prescribed quality of
the effluent at the outlet of CETP is not achieved. The CETP society must have a system or
arrangement so that it continuously and regularly ascertains the quality of effluent from
member industrial units and bring it to the required norms.

MoEF (Central Govt) 
Industry Small and 

marginal 
Industrial 
units 

Large 
units – 
own 
treatment 
plants 

Sends 
effluent 

Takes part 
in 
industrial 
association

Negotiates 

Supports in 
establishment 
of CETP and 
controls 

Monitor 
CETP, and 
CETP also 
has a self-
monitoring 
system 

Monitoring 
Both small 
and large 
firms 
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Table 1:Permissible limits for outlet of CETP 
Parameters Permissible limit 
PH 6.5 to 8.5 
Temperature 400c 
Colour (pt. on scale) in units 100 units 
Insecticides/pesticides Absent 
Sodium absorption ratio (SAR) 26 
Bio-assay test 90% survival of fish after 96 hours in 100 

effluent 
(in mg/l) 

Suspended solids 100 
Oil and grease 10 
Phenolic compounds 1 
Cyanides 0.2 
Fluorides 2 
Sulphides 2 
Ammonical nitrogen 50 
Arsenic 0.2 
Total chromium 2 
Hexavalent chromium 0.1 
Copper 3 
Lead 0.1 
Mercury 0.001 
Nickel 3 
Zinc 5 
Cadmium 2 
BOD (5 days at 200C) 30 
COD 250 
Selenium 0.05 
Boron 2 
Total residual chlorine 1 
Total Kieldahl Nitrogen 100 

GPCB, 2012 
f) In case of failure in achieving the quality of treated effluent at the CETP outlet, the CETP

must arrange for bringing the entire quantity of effluent to inlet of CETP and retreat it to
achieve the required quality of effluent.

g) The CETP must develop a system so that the treated water that maintains the prescribed
standard may be used for toilet flushing, washing and/or any such other purposes.

h) The CETP has to submit every month the analysis report of the samples of effluent got
discharged.

i) The society shall always ensure that the quality of effluent being discharged after treatment is
in line with the standards as mentioned in table 1.

j) The magnetic flow meters shall be installed at the various stages of inlet and outlet of the
CETP to measure the quantity of effluent at each stage of effluent treatment plant. The CETP
society is also supposed to provide this meter at the final outlet of CETP within 7 days from
the date of receipt of the consent and authorization order issued by GPCB.
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k) The CETP society will make it sure that every member builds storage facilities to store the
effluent at least for 24 hours in an impervious acid proof brick lining tank.

l) The CETP should have power back up enough to meet the need when there is a power failure.
m) The society must inform GPCB immediately about the termination or suspension of

membership of any member units.
n) In case of any interruption in the functioning of CETP there must not be any discharge of

untreated effluent into the environment.

Similarly, the key regulations that are applied to individual units are mentioned hereunder: 

a) The standards specified for inlets of individual industrial units based on their sizes. The
standards are mentioned in table 2

b) The effluent should be conveyed through closed pipe lines to the CETP.
c) The CETP society ensures that all the member industries are discharging the effluent as per

the inlet norms. No unit is allowed to discharge their effluent into GIDC drain.
d) In case any member industrial unit fails comply with ant standard the CETP is supposed to

inform GPCB immediately.
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Table 2:Permissible limit for inlets to CETP 

Parameters 
Except pH &colour, all 
parameters are in mg/l 

Permissible limit for 
inlet to CETP  
Small unit 

Permissible limit for 
inlet to CETP  
Large units 

pH 6.5 to 8.5 6.5 to 8.5 
Temp - - 
Colour - - 
SS 300 300 
Oil and Grease 20 20 
Phenolic compound 1 1 
Cyanide 0.2 0.2 
Fluoride 2 2 
Sulphides 2 2 
Ammonical nitrogen 50 50 
Arsenic 0.2 0.2 
Total chromium 2 2 
Hexavalent chromium 0.1 0.1 
Copper 3 3 
Lead 0.1 0.1 
Mercury 0.01 0.01 
Nickel 3 3 
Zinc 5 5 
Cadmium 2 2 
BOD 1200 500 
COD 3000 1200 
Chlorides - - 
Sulphates - - 
TDS - - 
Selenium - - 
Boron - - 
Total kjeldahl nitrogen - - 
Total residual chlorine - - 
Insecticide/pesticide - - 
SAR - - 
Bio-assay test - - 

Source: GPCB,2012 

The industry must: 
e) Manage waste oil, grease, discarded containers, etc.
f) Submit annual report within 15 days and subsequently by 31st January every year.
g) Take all concrete measures to show tangible result in waste generation, reduction, voidance,

reuse, and recycle. Actions taken in this regards will be submitted within three months.
h) Have to display the relevant information with regard to hazardous waste as indicated in the

court’s order in W.P.No.657 of 1995 dated 14th October 2003.
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i) Have to keep disposal line outside the main factory gate. Quantity and nature of hazardous
chemicals regarding waste water and air emissions and solid hazardous waste generated
within the factory premises must be handled in the plant.

6. Functions, operations and effectiveness of CETPs

The Gujarat Industrial Development Corporation established Naroda industrial estate in 1964 
followed by Vatva and Odhav in 1967 whereas the environmental laws put in place in 1974. The 
establishment and expansion of these industrial estates wereunplanned with random allotments of 
land. Though initially the government ensured financial and infrastructural support to set up the 
CETPs and its operation for first five years during 1990s, the support actually reached industry in 
limited ways. Later on, support from the government receded over the period. As a result, the 
industrial units had to join their hands together and set up CETPs in 1995, 1996 and 1998 along with 
the development of infrastructure andsupply of electricity at their own cost. At present, these CETPs 
work on ‘no profit, no loss’ basis. The financial contribution during the time of establishment is 
explained in table 3. 

Table 3: Financial contributions to CETPs 
Source of subsidy Amount 
State government 25% of total project cost 
Central government 25% of the total project cost 
Entrepreneurs’ contribution 20% of the total project cost 
Loan from financial institutions 30% of the total project cost 

Compiled from Odhav Enviro Projects Limited, 2013; Gujarat Industrial and Technical Consultancy 
Organization Limited (2013a; 2013b); EDI, 2011 

The case-studies of CETPs are summarized in table 4.  
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It is evident in the literature that firms,which are closer to final consumers, are more likely to 
participate in the voluntary environmental programmes (Arora and Cason, 1996). This study also 
finds that if firms are closer to the environment conscious buyers they are more likely to 
maintain process standards compared to those who sell their products through some agency or 
sell in the domestic market. All firms report that international customers from Europe and USA 
are always concerned for the environmental regulations and process standards whereas South 
Asian and Southeast Asian buyers from Pakistan, Bangladesh, Indonesia, etc. are interested in 
the process standard at the initial stage of contract. Once the rapport is developed, they do not 
pay much attention to the process standard although product standard remains important.  

Table 7:Are adoption and innovate of EMPs voluntary? 

Areas Small firms (6) Medium firms (2) Large firms (2) 
Vatva Driven by the 

regulation 
regime.But feels it 
difficult to keep up 
with the standards.  

NA Voluntary, 
otherwise fear of 
losing market share 

Naroda Driven by the 
regulation regime, 
also feel that they 
are necessary. 

Partially voluntary NA 

Odhav NA Voluntary and 
realizes the need to 
maintain process 
standard. Altruistic 
behavior. 

Voluntary, 
otherwise fear of 
losing market share 

Source: Case studies by the author. 

Interestingly those firms, which export directly,have been completely aware and concern about 
the product as well as process standards (Table 8 and 9). The firms which receive regular visits 
by international buyers in the factories, regulationsseem to help in developing reliability of their 
products in international market. Although China is the primary competitor, India has better 
image regarding the quality of product largely due to the stringent regulations. On the contrary, 
those firms that export through some agent or big exporter in Mumbai are not well aware of the 
importance of regulations in international market mainly because they don’t face frequent visits 
or queries placed by international buyers. These firms report that regulations are important at the 
initial stage of developing rapport, but once the rapport is built regulations may not matter much 
in their business. Those who are found to follow the regulations voluntarily are also the ones that 
export. Hence, it is difficult to disaggregate the reasons for complying with the regulations: 
whether it is due to pressure from international market or regulators or purely voluntary.  
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In the countries where environmental standards are either lax or not enforced, the altruistic 
behaviour of a firm targeting to achieve high environmental standards does not often interest the 
shareholders; this behaviour rather may hurt market value reflecting the managerial 
idiosyncrasies (Dowell, et al., 1999). Although firms in Ahmedabad cluster exhibit the similar 
experience, there is one medium firm at Odhav observed to show altruistic behavior in adopting 
EMPs. This makes a unique case wherein the CEO of the company is fund to be aware of 
advance technologies in the global market. Tables7, 8 and 9 suggest that firms that comply 
(either because of awareness about environmental regulations and need for environmental 
protection and/or because of international market pressure) are found to incur less burden of the 
effluent treatment expenditure compared to the ones who hardly export and follow the 
regulations in order to fulfill the legal requirements only.  

Table 8:Voluntary participation in EMP by participation in international market 

Categories Export always Export sometimes (less 
than 6 months a year) 

Never exported 

Firms follow 
norms 
voluntarily 

Firmly yes Yes but moderate to low 
and discusses problems 
about survival and 
competition 

Low compliance 

Source: Case studies by the author. 

Table 9: Those who export and follow regulations, export directly or through some agency 

Export always and 
directly 

Export 
sometimes but 
directly (l-6 
months a year) 

Export sometimes 
but through agent 

Firms follow 
regulations 
voluntarily 

Yes Yes Ambiguous 

Source: Case studies by the author. 

9. Problem at policy level: Where does the shoe pinch?

When at micro level large firms export to a large extent and also perform better in following 
regulations the small firms are found to be struggling with their survival. At the macro level the 
market share of Indian dyes and dyes intermediaries products is declined from 32% in 2012 to 
20% in recent year. It has been observed that the small firms are often barely sustaining 
themselves hence regulations often make them spend a large share of their financial resources 
creating a burden for them. Even though CETP and common waste treatment facilities are at 
place, the price disadvantage in markets of raw material and credit, high transport and transaction 
costs make them suffer from expenditure burden. Regulations are therefore not a low hanging 
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fruit for such small firms whereas they are beneficial for large firms and medium or mall firms 
that take part in export.  

The slow-down in dyes market is attributed to many components in the policy environment. In 
order to comprehend the subject of compliance behavior toward environmental regulations by 
the dyes industry we have identified three groups of stakeholders - factories, civil society or 
NGO and regulators or monitoring authorities. The role of NGOs/civil society and monitoring 
agencies are to drive the industries and create pressure on them by effective implementation, 
monitoring, raising voice and general awareness about the causes and consequences of 
environmental pollution. We have interviewed representatives from GIDC, GDMA, GPCB, 
industry (including CETP) and NGO to identify the problems that may be addressed at the policy 
level. Table 10 indicates that awareness about environmental regulations and/or need for 
environmental protection and conservation may not be an issue anymore.  

However, the problem lies in larger perspectives of environmental and trade policies. Both trade 
policies and environmental policies often fail to address the context specific need of the small 
firms and successfully include the large firms under the policy umbrella. A cumbersome trade 
policy with many windows of operation increases the transaction costs which are often difficult 
to be borne by small firms. This transaction cost also involves bribery (which is reported to be 
10% of the total cost) and hire charges of lawyers and auditors. Therefore, many small firms 
prefer to stay away from export business.  

Contrary to China, in India raw materials and machinery are not available at one place; therefore 
the industry faces high transportation costs to gather raw materials, machines and equipment. 
The raw materials for dyes products are often not produced in India and are imported. They often 
do not reach the factory on time due to sluggish process of clearance at the port of their arrivals. 
There is also lack of unity and trust among the dyes producers. The producers often reduce their 
price quotation to the international buyer in order to capture the international market. But in the 
long run, this lack of unity in maintaining a market price of a particular dyes product results in 
downfall in price and loss for the industry (Bertrand model scenario). The pay-back period for 
credit on raw materials has been reduced from 90 days to 30 days. In some cases the firms even 
need to make advance payment for raw materials, whereas the dyes are sold on credit with a 
payment-duration of 20 days. Overall export incentives are reduced from 4-5% to 1.3-1.5%. All 
these create a scenario that is detrimental for the financial health of a small firm and discourage 
it to take part in international trade.  
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Table 10: Policy shortcoming 

Agency Awareness of 
environmental 
regulations 

Awareness of 
environmental 
protection 

Short-
coming in 
trade policy 

Short-coming in 
Environmental 
policies  

Remarks 

GIDC Yesss Yes Yes Yes, but minor Cumbersome trade policy - one 
window operation and tariff 
relaxation needed. Procedures 
are time consuming. Non-mixing 
of industrial and municipal 
sewage 

GDMA Yes Yes Yes Yes Unfair price competition, lack of 
trust - Bertrand competition, 
problem in credit market. 
Procedures for getting consent 
and license at GPCB are time 
consuming - benefit of R&D is 
not fully realized. Non-mixing of 
industrial and municipal sewage 

GPCB Yes Moderate No idea Yes, but minor Not all firms understand the 
benefit of conservation of 
environment; environmental 
Acts should be better 
implemented keeping feasibility 
in mind. Non-mixing of 
industrial and municipal sewage 

Industry Yes Yes Yes Yes Cumbersome trade policy - one 
window operation and tariff  
relaxation needed.Lack of 
perspective on larger goal of 
environmental protection and 
conservation.Bureaucracy and 
red tap-ism, Bribery Inadequate 
protection for small firms Lack 
of coordination among different  
ministries and departments. 
Procedures for getting consent 
and license at GPCB are time 
onsuming - benefit of R&D is 
not fully realized.Non-mixing of 
industrial and municipal sewage. 

NGO Yes Moderate May be yes  Yes Environmental laws to be 
implemented in better way More 
stringent stand by govt Bribery 
Lack of coordination among 
different departments 
sssCorruption at many levels. 

Source: Interviews undertaken by the author with representative of different agencies/stakeholders 
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As far as environmental policies are concerned, they lack in addressing the larger goal of 
protection and conservation of environment and climate. As the interviews with different 
stakeholders in associations, civil society, government and industry suggest, the regulation fails 
to address the larger goal of protecting water resources of Ahmedabad and surrounding areas by 
putting too much restrictions at factory level activities. Firms even though have own R&D 
facility are not allowed to bring product variation or produce a new product without consent 
from GPCB; but GPCB takes minimum 3 to 6 months to issue consent for any new product. By 
the time firms receive consent, the product loses its importance in international market which 
needs regular and frequent product variation keeping up with the pace of technological changes. 
In this process the technologically advanced products which are also more efficient and 
environment friendly are not encouraged. Problem of innovation in product is prominent in 
Ahmedabad particularly because of the stringent regulatory policy for critical zones.  

There is also lack of consensus between Municipal Corporation and Industrial Development 
Corporation about how to reduce the pollution load at the final discharge point that meets river 
Sabarmati at specific points. Although GPCB strictly monitors all the factories in those three 
industrial estates, the municipal effluent doesn’t receive adequate treatment. Few Sewage 
Treatment Plants (STPs) in Ahmedabad works properly.  Following the practices in developed 
countries in west it was suggested to dilute the effluent by mixing industrial waste water with the 
municipal ones, in which case the industry is also ready to pay for the per unit treatment costs as 
determined competitively through fair pricing.  

While industries cause pollution to both surface and ground water, they also take part in ground 
water depletion. Medium and large scale industries use water supplied by GIDC and from their 
private bore-well. When they are ready to use recycled water from municipality there is no 
system at place ensuring the coordination and supply of treated waste water from domestic use to 
industrial use. With lack of innovative and cost-effective technologies, inventorisation of water 
usage and discharge, rapid urbanization and population pressure there is a need for planning and 
policy that integrates both environment and trade departments in one platform. Given the present 
scenario of volatile raw material prices in international market, lack of trust (price competition 
among sellers of homogeneous products), cumbersome policies, transaction costs and 
transportation costs in the domestic market regulations often posit burden to the small firms who 
choose either not to export or find it difficult to survive in the long run. However, the 
regulations, as they are more stringent compared to China and Indonesia, help large export 
houses in developing and maintaining rapport with the international buyers and are observed to 
be “low hanging fruit”for them.  
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10. Concluding remarks: Way forward

Though there are government and regulatory bodies present actively in the system on one hand, 
and industrial units have established CETPs to treat the effluent and control the level of toxicity 
in effluent discharge on the other hand, the performance of dyes industry in generating highly 
polluting water effluent still warrants attention. The reason attributes to many factors at 
institutional and operational level. The institutional factors pertain to interest of government and 
regulatory bodies in this matter, financial and other support from the government and the 
operational difficulties pertain to the production of dyestuffs in wide varieties, the economic 
viability of adopting expensive technologies and competition in both domestic and international 
markets. The altruistic behaviour may influence the EMPs at the micro level of firms, but at the 
meso level of CETPs, the economic viability found to be the major driver.  

What is observed in the Ahmedabad cluster indicates that the textile dyes sector at this moment 
suffers from a sluggish global demand that in turn leads to reduced profit margins. In order to 
gain competitiveness in the global market the environmental regulations seem to be more 
stringent than that in the 1990s or early 2000s. The increasing costs including the ones for 
marketing, infrastructure, energy consumption and transportation also led many small players in 
this sector to exit the industry. In absence of a well-designed policy for integrated management 
of environment and domestic as well as international trade, the initiative of joining hands in 
treating only the effluent through CETPs falls short in mitigating the larger concern for a 
sustainable production and trade of textile dyes products. Since India shares experiences a 
substantially high share in both production and consumption of dyes products for the textile 
purpose, the challenges for textile sector itself complicate the overall business environment in 
this sector by means of limited control over raw materials, high transaction and transportation 
costs, and cumbersome bureaucratic process at various phases of production and trade. The 
inadequacy of cooperative management approach through CETPs  continues to make stringent 
implementation of environmental regulations a burden to the small firms, whereas, the large 
firms continue to reap the benefit in the global market by maintaining their 'process standards' 
through the compliance of the regulations from time to time.  

There could be two ways in addressing this issue of sustainability in the textile dyes industry. 
One is at the policy level. It is evident from the field that the integration of trade and 
environmental policies is much required not only to ease the business but it also has potential to 
be instrumental in designing arrangements that could help the small firms combat the adversities 
and grow. More such instruments such as arrangements for treating effluents and other pollutants 
jointlymay be devised as part of the integrated policy toward optimised environmental protection 
and sustenance of production or trade activities. The second way is to enhance the scientific 
knowledge of managing effluent other pollutants by learning from many other countries that 
have successfully developed low-cost mechanisms in meeting the environmental regulations as 
part of the process standards. As the interviews with the firms reveal, various schemes and 
government programmes aiming toward garnering the scientific knowledge of effluent 
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management along with the learning from other countries in the globe about how they manage 
effluents efficiently may help in reducing the costs of compliance in the long run.    

11. Further scope of the study

This study is based on the qualitative understanding through in-depth interviews and case studies 
of the dyes factories, CETPs and NGOs in Ahmedabad. Studies with larger samples including 
factories from other parts of India will be more useful in addressing the question of compliance 
behaviour by the industries.  Besides, a large sample survey will enable one to follow the 
quantitative and econometric analysis. In absence of water sample testing this study is not able to 
capture the quality of effluent at factories’ outlets, CETPs inlets and outlets in different seasons 
and atvarious  hours of the day.  
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Research Areas

The Gujarat Ins�tute of Development Research (GIDR), established in 1970, is a premier 
organisa�onrecognised and supported by the Indian Council of Social Science Research, New 
Delhi and Government of Gujarat. It is an approved ins�tute of Maharaja Krishnakumarsinhji 
Bhavnagar University, Bhavnagar, Gujarat. 

 

The major areas of researchat the ins�tute are the following: 

 

Environment, Natural Resources Management, Agriculture and Climate Change:

  

Research 
under this area concerns the broad realm of environment and development.  Studies have 
focused on economic viability, equity, environmental impact assessment and ins�tu�onal 
mechanisms.  Issues in common property land resources, land use and water management, 
coastal livelihoods, etc. have been researched extensively.  Implica�ons of climate change risks 
and adapta�on and mi�ga�on strategies have also been

 

studied.

 

Industry, Infrastructure, Trade and Finance:

 

The main theme includes policy dimensions 
concerning the micro, small and medium enterprises, industrial clusters and intellectual 
property rights.  Studies on basic infrastructure and linkages between

 

infrastructure and 
regional growth have also been carried out.  Trade and development and finance are the new 
areas of interest.

 

Employment and Migra�on:
  

Studies under this theme relate to employment, labour, 
diversifica�on of economic ac�vi�es and migra�on.  Interna�onal migra�on has emerged as an 
addi�onal theme.

 

Poverty and Human Development:  Issues examined include access, achievement and financing 
of educa�on and health sectors.  Studies on poverty relate to conceptual and measurement 
aspects, quality of life, livelihood op�ons and social infrastructure.  There is an increasing 
interest in understanding urban poverty, rural-urban linkages and issues in microfinance.

 
Regional Development, Ins�tu�ons and Governance: Recent studies enquire i nto regional

 underdevelopment and the dynamics of local level ins�tu�ons.  Tribal area development mainly 
rela�ng to livelihood promo�on and human resource development has been a focus area.  
Recent analyses have also looked into Panchaya� Raj Ins�tu�ons, Forest Rights Act, MGNREGA 
ad Right to educa�on Act.

 Urban Services, Mobility & Economy:

  

The Trust areas under this theme include urban housing, 
urban mobility and services.  The newly established Metro Link express for Gandhinagar and 
Ahmedabad (MEGA) Centre focuses on urban transport system.  The MEGA Centre acts as a 
resource centre for research and training in planning and management of rehabilita�on and 
rese�lement related ac�vi�es for the urban infrastructure projects.

 GIDR undertakes analy�cal and policy -oriented research concerning development issues.The 
major strength of the Ins�tute is a thorough understanding of the micro processes and a 
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Email: gidr@gidr.ac.in
Website: www.gidr.ac.in

Gota, Ahmedabad  380 060, Gujarat, India.
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