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1 Introduction
Environmental management in developing countries lacks behind the achievements in developed
countries. One of the reasons is the type of technologies used. In addition, economic development is
usually prioritised over care for the environment. Finally, weak institutional infrastructures lack
effectiveness in enforcing environmental regulations.
This paper reports on research on environmental management within the small-scale dyestuffs
industry in India. The reasons for selecting this sector are:
1. Small-scale industry in general is of significant economic importance in India. This is due to the
large number of units, their wide geographical spread and generally labour intensive technologies.
The small-scale industry is a major employer i
2. The dyestuffs industry is the oldest chemical industry sector in India. Technologies deployed
within the small-scale industry have remained relatively unchanged since the initial development
of this sector, which started after WW II. The environmental impacts can therefore be expected to
be not at the levels of current best practice.
The objectives of the research reported here are:
1. To identify technologies for the improvement of environmental management of the small-scale
dyestuffs industry in India.
2. To identify policy measures for promotion of the dissemination of these technologies.
The research was undertaken as part of a larger research study under the Joint Indian Netherlands
Research Programme (IDPAD) between the University of Twente and the Indian Institute of
Management (Ahmedebad). During the fieldwork, 11 firms producing dyestuffs were visited (8 of
which were small scale units) in Mumbai (Bombay) and Gujarat and interviews were conducted with
owners/managers and other employees. In addition interviews were also conducted with key actors
involved in the sector, including government officials, consultants and researchers. The research is
qualitative in nature. This reflects the sensitivity of the sector with respect to environmental issues.
Qualitative data was often not available either as a deliberate strategy to frustrate officials, or through
poor management or through unwillingness to share with outsiders.
2 The dyestuffs industry in India
The dyestuffs industry is a sector of the chemical industry that is engaged in the production of
products that give a more or less permanent colour to a substrate. The focus of the study was on units
producing dyes for the textile industry which represents more than 80% of the output of the sector1.
The dyes are mainly azo-based which use relatively unsophisticated synthesis methods and
technologies.
In 1993 the Indian dyestuffs industry produced approximately 60,000 tonnes, which is about 2.5% of
the world’s output. This output is expected to grow annually at approx. 30% p.a., whereas the global
output is estimated to grow at around 2%. The main reason for this development has been the
increased strictness of environmental regulation in industrialised countries. This, combined with the
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low labour costs in the Asia Pacific region, has shown the global dyestuffs industry shift production
from industrialised countries to developing countries, especially to Asia.
The Indian dyestuffs industry is fragmented. There are more than 1,000 producers, of which
approximately 900 are small-scale units which produce around 35-40% the national total. The
industrial policy in India, strongly promotes investments in the development of small-scale units, and
there are a number of fiscal advantages for these units for example, small units (with a turnover less
than Rs. 3 Crore2) pay lower excise duty than the rest of the sector. This encourages enterprises that
wanted to expand capacity to opt for investment in several small-scale units rather than one large unit.
The sector is subject to intense price cutting competition. Prices of Indian dyestuffs lie below the
global average. The intense competition in the domestic market has resulted in a short-term approach
to business, especially within the small-scale industry. Another result of the intense competition is
that the indigenous investment in R&D is far below the industrial average for India (approx. 1%
versus 5-10%3).
Although small-scale units produce approximately 50% of the sector’s output, they are responsible for
approximately 60% of the hazardous waste generation4. However, management of hazardous waste is
lacking within the small-scale units. The result has been a major deterioration of the environmental
quality around the industrial estates where they are located. Although India has relatively strict
environmental legislation, enforcement has not been very successful. Small-scale enterprises have,
due to their size, numbers and spread, been less exposed to monitoring and control by the responsible
organisations.
3 Dyestuffs production and its environmental impacts
The production of textile dyestuffs is a three-step process:
1. Synthesis
2. Product isolation and separation
3. Product formulation.
In the synthesis step, dye intermediates are transformed into dyestuffs. In the next step, the main
product is isolated from the reaction mass and separated, in which two flows can be identified:
1. Product flow to formulation
2. The mother liquor resulting from the separation step.
The motor liquor is the main source of the environmental impacts5. In addition, inefficiency in raw
material and energy utilisation contribute to unsustainable use of natural resources. The mother liquor
has the following characteristics ii:
• High content of organic compounds
• Low biodegradability of many of the dissolved aromatic compounds
• Toxicity of many of the aromatics
• Acidity or alkalinity (depending on reaction conditions)
• High concentration of dissolved solids (mainly mineral salts)
The concentration of the contaminants depends on the following:
1. Technical efficiency of the synthesis step, determined by accuracy of operations
2. Effectiveness of filtration which influences the amount of the product remaining in the waste
stream.
Table 1 summarises the sources and types of environmental problems currently found in the small
scale dye stuffs industry in India.
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Technological
element
Technique

Knowledge

Source of problem

Type of problem

Filtration

Loss in product through inefficiencies filtration
equipment

Reaction equipment

Dusting through manually charging open
equipment

Lack of mechanised materials
handling

Exposure of labour force to hazardous chemicals

Control equipment

Decrease in efficiency through inaccuracies

Inaccurate determination of
process requirements

Technical inefficiency influences effluent quality
and quantity

Lack of monitor and control
knowledge
Product

Intermediates

Hazardous, polluting production process

Effluent

Non-biodegradability
Salt requirements high through current isolation
operations of products
Acidic or alkaline, depending on coupling reaction
conditions

Organisation

Lack of knowledge of
operational requirements

Inaccuracies in determination process inputs

Management

Large pool of unskilled
labourers in labour market

Exposure of staff to hazardous circumstances

Short term profit objectives

Lack of preventive maintenance
Illegal response to environmental legislation
Lack of technological effort to improve technical
performance

Lack of awareness of problems,
solutions and opportunities

Responsiveness to environmental issues
determined by potential impact threat

Table 1 Sources and type of environmental problems in small-scale dyestuffs industry
4 Operational capabilities in small scale units
Firms have to have the capabilities to be able to absorb and apply a new technology. It also
influences their ability to carry out quality control with current equipment. Producers do not appear to
assess efficiency levels achieved by their operations. Meeting technical specifications is perceived as
more important than searching for the most technical efficient means of production.
The technical efficiency in small scale units is hindered by the inability to attract well qualified,
experienced engineers due to the poor wages offered.
There is little R&D. New products are developed through reverse engineering, often with the
assistance of outside consultants.
Investment capabilities are also restricted. The bureaucratic procedures for obtaining official credit
force many entrepreneurs into the private sector where, since the small scale sector is seen as high
risk, they are forced to pay much higher interest rates than for official credit or would be paid by
larger companies.
5 Compliance with environmental regulations
In India, units generating less than 25 m³ of effluent per day, have to neutralise the effluent prior to
treatment in a common facility. Units generating more than 25 m³ have to implement secondary
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treatment prior to treatment in a common facility. During the field research it was found that units do
undertake the required neutralisation but effluent treatment was either not carried out, or carried out in
ineffective facilities. From the absence of proper treatment facilities, it can be concluded that many
units do not comply with environmental regulations concerning the quality of effluent.
The reasons for non-compliance of the industry with environmental were identified as:
1. In the initial period of the development of the small-scale dyestuffs industry, incentives were
given to promote the settlement of industry in particular areas. In this phase, no attention was paid
to the potential negative environmental impact caused by industrial production.
2. Small-scale units generally lack technological capabilities to implement environmental
improvements and managers (who are generally the owners) do not make technological and
environmental issues priorities.
3. Many industrialists consider that the effort to improve environmental performance as a
government responsibility since it is the government that has identified the need for improvement.
4. Many units perceive undertaking an individual technological effort as threatening their
competitiveness.
5. Most of the technology deployed by small-scale units in India has been developed many decades
ago in the industrialised countries, when environmental concerns were not integrated in the
process development phase. The result is that the technologies deployed by the small-scale
dyestuffs industry in India, even when operated at maximum efficiency, have a relatively poor
environmental performance. In spite of the increasing strictness of environmental regulation,
technology has remained static (within small-scale units, although medium and large scale units
have shown improvements) and the environmental performance does not reflect the changing
attitudes towards environmental protection.
6. Corruption within the pollution control bodies has lead to the situation where the costs involved
with non-compliance are lower than when the externalities would have been internalised.
7. Units can take influencing measures, reducing the need to improve their environmental
performance.
6 Improving environmental performance.
In order to improve their environmental performance, small scale industries will have to engage in
some form of technological effort. Three types of effort can be identified:
1. Improving the process efficiency
2. Substitution of inputs and products
3. End-of-pipe treatment.
Both internal and external factors are of critical importance in influencing adoption of the technology.
The internal factors relate to the capability of an enterprise to identify, evaluate and implement a
technology. The key external elements are:
1. Availability of technology
2. Availability of credit facilities
3. Availability of training facilities and/or the required human resources.
The current poor environmental performance of the small-scale dyestuffs industry could be attributed
to four factors:
1. Lack of awareness of environmental problems and potential solutions
2. Lack of appropriate environmental technologies
3. Lack of incentives in the external environment to engage in the improvement of the
environmental performance
4. Ineffective functioning of the institutional infrastructure intended to assist the small-scale industry
in improving the technology it uses.
Of these factors, the lack of incentives is probably the most significant factor. Experiences in
industrialised countries show that the availability of technology and awareness of environmental
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problems do not guarantee technological effort by a firm. The presence of incentives (positive or
negative), creating an environment in which industry has to respond by a technological effort6 is of
critical importance.
It is the role of government to develop appropriate incentives. In general, two types of incentives can
be distinguished:
1. Non-market incentives: their role is to define the limits, from an environmental perspective,
within which industry can operate.
2. Market incentives: their function can be twofold. Firstly to provide the industry with an incentive
to improve the environmental performance. Secondly to raise revenues for implementing and
maintaining the environmental infrastructure.
The response of an enterprise to incentives in the external environment can be divided into control
and influencing measures 7. Control measures are taken to alter the functioning of the enterprise
through changes with in the organisation (e.g. implementation of new technology to improve the
environmental performance). Influencing measures alter the interaction between the enterprise and its
external environment. These measures can be aimed at reducing the pressure from external factors
(e.g. negotiations to reduce strictness of environmental regulations) or they can be used as a
competitive instrument (e.g. advertising to promote a positive environmental image).
Apart from the ability to respond to external factors, the perception of the nature of the external factor
plays an important role. Perceptions can be divided in two categories:
1. Opportunity: the presence or emergence of a particular factor in the external environment is
perceived as a potential opportunity. If the right measures are taken, the enterprise will be able to
benefit from the external factor.
2. Threat: here the presence or emergence of a particular factor is perceived as a potential danger to
the competitiveness or even the continuity of an enterprise if it does not respond.
The response to an external factor is therefore either threat- or opportunity-driven. In general,
enterprises with more accumulated capabilities are probably better able to respond to external factors
than those with limited capabilities. The former is also more likely to respond to opportunities while
the latter will be more threat-driven.
7 Options for improvement of the environmental performance
There are a number of options which were identified, based on current practice in medium and large
scale units producing dyes in India, that could potentially be used in small scale units. These include:
1. Up-grading control measures in production technique
At present small scale units use simple techniques, while monitoring and control of operations is
mainly without electronic operation. Table 2 lists some of the technical options which could be
implemented.
2. Raising environmental awareness
3. Product and input substitution
The export of certain azo-dyes which contain suspected carcinogenic aromatic amines is blocked
by restrictions in industrialised countries. This is not the case for the domestic market. The
production of more biodegradable dyes or natural dyes could also be promoted.
4. Organisational changes
For example, good housekeeping and preventative maintenance would do much to reduce
contamination in the mother liquor and the working environment.
5. End-of-pipe measures
These types of measure increase costs for the units. However, if common effluent treatment
plants (CETP) were introduced this could reduce costs and allow for sharing of knowledge.
The adoption of new techniques depends upon the in-house capabilities as well as access to both
6
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Technological
option

Operational
capabilities
requires

Investment capabilities
required

Auxiliary
requirements and
remarks

Computerisation

Extremely high.
Special operators
required

High, especially since
computerisation requires a high
degree of mechanisation

Mechanisation

High. Operators
need specialist
training.

High

Improved monitoring
and control

Know-why
capabilities.
Vocational control
operator training

Fairly high

Closed vessels

No operational
capabilities required

Moderate (Rs. 1.5 Lakh for 5 m³
vessel (if lined))

Reverse osmosis/
ultra-filtration

Some training
needed to operate
the system.
Maintenance is
critical (see remark)

Very high for both initial
investment (Rs. 15 lakh for 600
l/h capacity) and operations. The
latter due to high energy
requirements

Maintenance is essential,
particularly for pump, for
the effective functioning of
these systems. The
membrane needs special
treatment to ensure
effective separation.

Evaporation

Operator requires
vocational training

Very high. Both for initial
investment (approx. Rs. 30 lakh
for single effect evaporator) and
operations (due to high energy
demands).

Maintenance is extremely
important

Spray dryer

Vocational training
required

High (Rs. 30-50 lakh, depending
on capacity)

Optimisation

Know-why
knowledge required

Low

Input testing

Know-why
knowledge required
/external

Moderate

Rationalisation
production pattern

-

Increased investment in working
capital required due to the
requirement to have several dyes
in stock

Protective clothing

-

Low

Preventive
maintenance

Technical
maintenance staff

Financial gains can be achieved
through increase in economic life
of equipment.

Improved
housekeeping

None

If incentives to staff are given in
the form of higher wages,
working capital requirements
increase

Environmental
management system

Varies

Relatively high

Maintenance requirements
are high. Equipment
cleaning requirements
increase

Training of management
required

This is mainly an
organisational change.
Long term costs decrease
but initial investment in
monitoring systems,
external expertise and
application for certification
are high

Table 2 Technological options in relation to capability requirements for adoption
investment and working capital. Small-scale industries currently have problems in acquiring working
6

capital. This means that those techniques with the least working capital requirements will be
perceived the most favourable and therefore most likely to be adopted. The main techniques
identified are:
1. Computerisation:
This is not an option for the small-scale dyestuffs industry in India since the operational
capabilities required are not widely available on the labour market.
2. Membrane separation:
The total investment for this technique is approximately Rs. 15 lakh for a 600 L/hr capacity,
which is higher than the total initial investment in many units.
3. Evaporation:
The capital investment costs are high. In addition it has been calculated that the operating costs
for evaporation are higher than when the environmental performance is improved through end-ofpipe treatment such as are currently in use in Tarapur, Maharashtra8.
4. Closed vessels:
The investment costs are relatively low compared to other options and can be implemented with
current skill levels in small-scale units. Switching from wooden vessels to closed line vessels
does increase the cost of the vessel itself but in relation to the total investment and the expected
economic lifetime (approx. 10 years) the increase in marginal production costs is small.
5. Equipment for improved monitoring and control of operations:
This is mainly electronic equipment, which has to be imported and hence has high investment
costs (approximately Rs. 2-3 lakh).
6. Spray dryer:
Spray dryers are capital intensive (approximately Rs. 50 Lakh). In addition, spray dryers require
more maintenance than traditional tray dryers. Their use requires special training to achieve good
operational capabilities.
7. Sand- mill:
The same arguments apply as for spray dryers.
Adoption of new techniques also requires changes in organisational capabilities to bring about
improvements in environmental performance. To increase technological capabilities within the firm,
not only to improve operations with current technologies but also to absorb new technologies, requires
investment in training. Managers/owners of small-scale industries are generally resistant to upgrading workers skills. The internal environment is based on hierarchical structures, where junior
staff, irrespective of their knowledge and skills levels, are not encouraged to show initiative which
inhibits innovation. Therefore management skills also need to be up-graded, not only in terms of
personnel policy but also to allow for the institutionalisation of good housekeeping measures and
maintenance schemes. Owners and managers also need to have increased awareness of environmental
problems but also that investment in environmental management schemes can also benefit the firm by
not decreasing competitiveness.
8 Critical factors in the external environment to stimulate technology adoption
There are a number of factors in the external environment that can stimulate or act as a retarding force
on small scale units to adopt technology which will produce environmental benefits.
8.1 Customers
The environmental standards set by target export countries has influenced part of the dye stuffs
industry. Large companies who are subcontracting work to small scale units can assist in the
technology transfer. It is however the internal market were there has been limited impact.
8.2 Competitors
Price competition is particularly strong in the domestic market. This reduces the willingness of firms
to make additional investments.
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8.3 Labour market
Small scale units are unable to pay the salaries to attract chemical engineers with appropriate skills,
which are already in short supply in the Indian market. This reduces their ability to apply new
technology.
8.4 Government
There is a well-defined structure at the three levels of government in India (national, state and local)
for dealing with environmental problems (the Pollution Control Boards). However, there seems to be
a lack of direct contact between government officials and the small scale units. However, on the
industry side there is a mistrust of government which is perceived to bureaucratic and corrupt.
R&D institutions also have little direct contact with small scale units.
8.5 Residents near industrial estates
Public Interest Litigation can be utilised to force firms to comply with environmental regulations. In
1995 a farmer in Gujarat brought an action which claimed that his crop yields had deteriorated due to
the non-compliance of industry with environmental legislation (e.g. illegal effluent discharges)9.
Subsequently, over 700 units on industrial states in Gujarat were closed down as a result of a court
order. Although many of these units are now back in production some do appear to have
implemented minor control measures as a result of the litigation.
8.6 Financial institutions
Financial institutions are in a strong bargaining position to demand compliance with environmental
legislation and can ask for impact assessments.
8.7 Institutional infrastructure
There is a branch organisation, the Dye Manufacturers Association of India (DMAI) membership of
which is voluntary. This has mainly a representative function and distributes information to its
members. It has been active in trying to reduce the strength of environmental legislation as it applies
to the sector.
Research institutes do not appear to be active in dealing directly with small scale units and their
particular problems. They mainly focus on new dyes and sample quality testing.
9

Policy options to promote the adoption of technologies to improve environmental
performance
9.1 Indian environmental policy
Environmental policy in India can be divided into non-market (command and control measures), and
market (promotional measures) incentives.
The governmental infrastructure for environmental issues operates at three levels:
1. Central government: policy development, assistance to lower governmental levels.
2. State level: state governments have the right to deviate from the centrally developed policy,
although centrally developed legislation cannot be diluted. In addition, state governments have
the responsibility to delegate and allocate the different responsibilities and funds to the
implementing bodies. The main government agency active at this level is the State Pollution
Control Board (SPCB).
3. Local level: this is the most interactive level. Local branches of SPCBs act on this level to
implement the policies developed at the central level and are allocated responsibilities and funds
by the state governments.
9.1.1 Non-market incentives
The following incentives have been implemented:
1. Environmental consent
9
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2. Production consent
3. The CPCB has started a programme for determining areas where particular industries can and
cannot be established
4. Effluent standards
5. SPCBs have the power to discontinue enterprises operating (through suspending power and water
supplies) in the case where non-compliance continues after a warning has been issued.
9.1.2 Market incentives
The main positive market incentives as part of the environmental policy tools are:
1. Subsidies:
i) For investments in technology for improvement in technical efficiency
ii) For investment in end-of-pipe measures
iii) For research into improving the environmental performance
iv) For technology search
2. Tax breaks:
i) Depreciation on equipment (100% depreciation is allowed on wastewater, emission and
solid waste treatment systems 10)
ii) no import duty on equipment not manufactured in India used for improvement of the
environmental performance.
The main negative incentives are:
1. Fines: theoretically units can be fined if continuous non-compliance is detected
2. Water Cess Act: this is partly a regulatory instrument (units are only allowed to use a specific
amount of water, as mentioned in the environmental consent). Units have to pay for the use of
fresh water. The amounts payable, however, are so low that no incentive is created11.
9.2 Small-scale Industry response in India to environmental policy
Improving environmental performance is viewed more as a threat than as a possibility to improve the
business performance. In many cases, it is not perceived that an improvement in the environmental
performance can also improve the product quality. Therefore, the response of the small-scale industry
to environmental legislation has mainly been to try to reduce the strength of the legislation.
9.2.1 Legal influencing measures
The main legal influencing mechanisms to reduce the need to improve the environmental performance
are lobbying, negotiation and pressurising. Lobbying and negotiating for the dyestuffs industry are
mainly carried out by the DMAI. The relation between the government and the DMAI, however, is
not very co-operative. This can be seen from the lack of consultation of the DMAI by government.
Entrepreneurs interviewed during the fieldwork regarded the government’s implementation of stricter
environmental regulations as the result of international pressure. The industrialists felt that the
specific needs of the industry were not taken into account in the development of policy. For example
the adoption, in spite of protests and sought after interaction by DMAI 12, by the Indian government of
the German ban on certain azo-dyes. The government did not respond to DMAI or engage in
negotiations.
9.2.2 Illegal influencing measures
The main environmental regulations with which the dyestuffs industry is faced are:
1. Obtaining environmental consent
2. The quality of the effluent
3. The quantities of material inputs used
4. Solid waste generation, storage and disposal.
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The environmental consent is issued by the pollution control boards, granting units permission to
engage in the production of certain dyestuffs. The requirements for granting this permission are that
the unit does not exceed the quoted quantities and that adequate measures are taken to ensure
compliance with pollution standards. The granting of the consent is based on an environmental audit
by a third party. The third party has to be officially recognised by the SPCB. However, there is
evidence that many of the audits are incorrectly performed or pressure is applied on officials not to
take samples. Environmental consents can be obtained by corrupt practices.
It is common practice for SPCB officials to give official notice of a forthcoming control visit to units.
It is therefore possible to alter the operations so that compliance is ensured. In some cases, (larger)
units have end-of-pipe treatment, which is only switched on or used when a visit is expected13.
The effect of the described illegal influencing measures is that industrialists have been able to keep
the private costs of production below the social costs of production14, which is one of the reasons the
Indian industry is competitive in relation to industrialised countries where externalities are
increasingly being internalised.
9.2.3 Control measures
All of the units visited had implemented neutralisation of the effluent generated. Furthermore, solid
waste was stored on the premises, as prescribed by legislation if no dumping-site is available. On-site
storage, however, does not improve the environmental performance, since the solid waste is usually
exposed to rain and wind and is transported through air and groundwater to other areas.
Some units had attempted to implement a secondary treatment system. Direct discharge of the effluent
into the adjacent canal was still practised at times. The uncontrolled discharge of effluent into canals
running through or near industrial estates, has been observed.
10 Assessment of the applicability of identified measures
Policy measures implemented should relate as directly as possible to the primary operations of an
enterprise. In that way the relation between the policy measure and the environmental performance
are transparent. In this respect, effluent charges and charges on resource use seem the most
appropriate. This point is especially important for units whose technological capabilities are limited to
the core capabilities of the industrial sector.
10.1 Administrative feasibility
In the current situation, one of the main problems of the Indian environmental policy appears to be
enforcement of regulations. The following reasons, related to administrative feasibility, may underlie
the lack of enforcement:
1. Lack of staff: the number of small-scale units is very large15. To check regularly (at least once a
year), the SPCBs require more staff than is currently employed. The result is that mainly units
within the medium- and large-scale industry are targeted 16.
2. Lack of staff motiviation: this is caused both by the human resource management within the
SPCBs and the occurrence of corruption within the SPCBs17.
3. Notification of inspections: this gives enterprises the opportunity to temporarily alter operations.
13
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4.

Accountability: the current practice for acquiring the environmental consent, through a third
party, reduces the accountability of both the industrialists and SPCB officials.

The environmental control infrastructure therefore needs strengthening. In this respect, a combination
of positive and negative economic incentives appears most appropriate since in this way, the funds
required for strengthening the capabilities of the SPCB can be generated. The positive incentives that
have already been implemented can alleviate some of the burden of the financial resources required
by the small-scale industry.
10.2 Goal attainability
The small-scale industry’s response to environmental issues is threat driven and consists mainly of
adopting strategies to favourably influence environmental measures. Furthermore, the level of
technological capabilities is low for most of the small-scale units. This means that a large number of
units will not be able to respond by a technological effort. For those units, reliance on membership of
CETPs may seem most appropriate and improvement of the environmental performance will mainly
be brought about in terms of environmental compliance. By combining negative economic incentives
in the form of charges, combined with positive incentives for reduction of the waste generated, the
incremental adoption of improved technologies may be initiated.
10.3 Acceptability
If negative economic policy tools are implemented, a number of criteria must apply:
1. The level of the incentive must not be so high as to render a unit unviable.
2. The level of the charge must not be so high as to form an incentive for illegal dumping of the
effluent.
3. The level of the incentive must be rationally related to the standard on which it is based.
4. The standard on which the incentive is based must be easy to monitor.
5. The incentive must be directly related to the primary process of the dyestuffs industry. This may
be an important stimulant for enterprises to engage in a technology search through interaction
with the institutional infrastructure. Charges levied on the effluent quality seem to be most
appropriate in this respect.
6. Finally, mutual agreement can be used to improve the interaction between the small-scale
industry and the institutional infrastructure. The advantage of mutual agreements within the
Indian context is that the acceptability of objectives if these have been negotiated through the
DMAI is higher than for objectives laid down by government without proper consultation. The
funds required for an industry-wide technological effort may be raised through charges.
11 Conclusions: Likeliness of the adoption of improved technology.
1. The freedom of the small-scale industry to choose a response to external pressure is limited
through the fierce competition and the lack of technological capabilities.
2. Technology deployed by small-scale units has been static in spite of the availability of improved
technologies on the Indian market. The likely reasons for this are:
i) Lack of operational and investment capabilities
ii) Unwillingness to invest
iii) Lack of capabilities to engage in technology search
iv) Improvements are not perceived to be necessary
3. The response of small-scale units to environmental issues has mainly been threat driven.
Responses have so far been aimed at reducing the necessity to engage in environmental
investments. The industry will wait with investments unless a real threat is perceived18.
4. If investments are enforced, the price based competition requires that:
i) Working capital requirements should be as low as possible
ii) The technological effort is industry wide
18

Some financier owners have even opted for closure of a unit rather than investing in environmental
technologies
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5. Technologies that improve the product quality at relatively low costs are likely to be adopted if:
i) The required capabilities for operation of the technology are available or easily transferable
ii) Entrepreneurs are made aware of the opportunity
iii) The benefits accruing from the improved quality outweigh the costs.
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The dyestuffs industry creates 6 indirect jobs for every direct job (McKetta, 1983)
CI Acid Black-1 is a typical azo-dye produced exclusively in the small-scale dye stuffs sector in India.
Production of 200 kg of the dye generates approximately 10.3 m3 of effluent with a BOD5 OF 789 mg/L and
a COD of 3024 mg/L. The chemicals found in the effluent are the dye itself, diazoaniline-H-acid,
azobenzene and p-nitroazobenzene.
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