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Introduction

Global trade in leather and related goods has grown tenfold during the last 20 years. The trade in leather goods and leather products is particularly important for a number of developing countries. It is an important source of both employment and foreign exchange.

Recent years have seen a large shift of leather industries from industrialized to developing countries. This has been prompted by both cheaper labour costs and stringent environmental regulations in the former. As the environmental regulations in industrialized countries become stricter, and the cost of compliance increases, leather and many other polluting industries have moved to developing countries.

The conventional leather tanning technology is highly polluting as it produces large amounts of organic and chemical pollutants. These pollutants, which are mostly contained in the effluent discharged by tanneries, are a serious threat to the environment.  The tannery effluent, if not treated properly, can cause serious damage to soil and water bodies. The high amount of salt contained in the effluent, for example, can increase soil salinity, reduce fertility and damage farming in large areas. Tanneries also produce harmful gases, dust and a large amount of solid waste. 

It is often suggested that the developing countries can take advantage of the increasing environmental concerns in developed countries by undertaking the production and export of environmentally friendly goods. They can, for example, increase their leather exports by catering to consumer preference in developed countries by exporting leather produced with cleaner technologies. It is also argued that the adoption of cleaner and environmentally friendly production methods will also become necessary to meet the increasingly tough environmental standards in developed countries. 

The developing countries’ ability to produce and export environmentally friendly goods depends on a number of factors.  These include the cost and availability of environmentally friendly technologies and production methods. Are these technologies available to firms in developing countries? Do these firms have the resources to adopt these technologies?  Are local policies conducive to the adoption of cleaner production technologies, and are the institutions responsible for monitoring and enforcing environmental standards competent? Again, the incentive to adopt environmentally friendly technologies for export markets will be greatly influence by the behavior of consumers in developed countries. Are the consumers in these countries willing to pay extra for products manufactured using environmentally friendly processes? 

The present study examines these issues for India’s leather industry. The study is largely based on a) a review of published information and b) information collected from 11 companies, who manufacturer and export finished leather and leather products. Of the 11 companies, 8 are located in the Jajmau cluster in Kanpur. The other three are located in Kanpur city and neighbouring Unnao. The information collected through detailed discussions with these companies has been tabulated and analyzed. In addition, information has also been collected from the Council For Leather Exports, UP Pollution Control Board, Central Leather Research Institute and the Regional Programme for Pollution Control in the Tanning industry in South East Asia. For a list of these companies and agencies, please see appendix I. 


Chapter I

1. 1 Leather Production Technology

Leather production consists of three main processes. These are:

a) Beamhouse process in which salt, dirt and hair are removed. The process involves the following: 

i) desalting and soaking the hides to remove salt (which is used to preserve skins). The process uses a large amount of water (up to 20 cubic meter water per ton of hide. The most significant The pollutants produced by the soaking process include salt, hide surface impurities, dirt and globular protein substances dissolved in water. 

ii) unharing and liming. Conventionally, unharing is done by treating soaked hides in a bath containing sodium sulphide/hydrosulphide and lime. The effluent from this process is the most polluted effluent of the tanning process. The pollutants include suspended solids, sulphides and nitrogenous material. 

iii) Deliming and Baiting. In this pelt is processed in a bath of ammonium salt and proteolytic enzymes.  The pollutants from the process include calcium salts, sulphide residues, degraded proteins and residual proteolytic enzymatic agents. 

b) Tanning under which the hide is treated with chemicals to produce leather. Chrome is the most common tanning agent used in the world. Conventionally, chrome tanning consists of pickling, tanning and basifying. The main pollutants of the tanning process are: chrome, chlorides and sulphates.

c) Post tanning (wet finshing), which includes neutralization, retanning, dying and fat liquoring. The pollutants from the process include chrome, salt, dyestuff residues, falt liquoring agents and vegetable tannins.

d) Finshing in which the leather is given desired properties. The main pollutants produced during finishing are suspended solids and chrome.

In addition to the above mentioned pollutants, which are discharged in the effluent, leather production also produces emissions. These include: ammoia during deliming and unhairing; sulphide during liming; chrome during chromate reduction and from the buffing process. Also, alkaline sulphide may be converted to hydrogen sulphide if the pH is less than 8.0.  

Furthermore, particulate emission may occur during shaving, drying and buffing.

1.2 Environmnetally friendly production methods and technologies.

The quantity of pollution load generated by the leather industry can be reduced by:

· Process modification to reduce the generation of waste and pollutants in the beam house;

· Reuse of chemicals (mainly sulphides and chrome) and spent liqours.

· Economical use and reuse of water;

The modifications required to make various processes in leather making environmentally friendly are described below.

a) Desalting and soaking. The salt load in the effluent can be reduced by:

· Decreasing the amount of salt used to preserve hides by adding environmentally acceptable anti-septics such as boric acid and sodium sulphide.  It must, however, be mentioned that the use of these preservatives reduces shelf life.

· Use of improved methods of desalting by using Dodeca frames and desalting machies.

· Processesing fresh (green) hides, which have been preserved by chilling.

b) Unharing and liming. The pollutants from these processes can be reduced by using the following technologies:

· Recycling spent float.  This also leads to a reduction in the amount of water consumption.

· Enzymatic unharing. This can lead to a reduction in the use of sulphide, leading to a reduction of COD by 30-40%.

c) Deliming and Bating. The environmentally friendly alternatives include: ammonia free delimng and bathis and carbon dioxide deliming.

d) Chrome tanning. Cleaner technologies to reduce chrome content in the effluent are:

· High exhaustion process in which short floats at higher temperature and pH are used. The process increases the extent of chrome exhaustion and reduces the chrome content in the effluent.

·  Recovery/recycling of chrome. In this process, chrome in the effluent is recovered and reused in tanning process.

· Low or no chrome tanning.

e) Post Tanning. The methods to reduce the load of pollutants generated by these processes are: 

· High Exhaustion

· Chrome fixing in neutralization

· Chrome precipitation.

· Replacing nitrogenous compounds with other filling agents;

· Phasing out environmentally hazardous chemicals with high COD and BOD values, and limited biodegradability.

Chapter II

2.1 India’s Leather Industry

India’s leather industry plays an important role both as an earner of foreign exchange and provider of employment. The industry, which employs more than 2.5 million people, exported about US$ 1970.98 million worth of goods in 2000-01.
  A large proportion of India’s export of leather and leather products is to four countries, namely USA, Germany, UK and Italy. Together, these countries accounted for 59% of the total exports of these products during 2000-01.Other major importers of Indian leather products include: Spain, Hong Kong and France.

For a number of years the leather sector was reserved for small-scale sector in India. This was done primarily to promote employment.  A number of policy instruments such as tax exemption, licensing restrictions and reservation policy were used to encourage the growth of the leather industry in the small scale and cottage industry sector.
 

An important implication of the government’s policy to reserve the leather industry for the small scale sector in the past has been a slow pace of modernization. Most of the tanneries lacked technical and financial resources to introduce modern technology. As a result, the leather industry, by and large, uses obsolete and inefficient technologies, and its environmental performance is poor.

The government has introduced a number of policy changes to promote technological up-gradation of the industry. Firstly, the government partly removed the barrier to entry and permitted large firms to enter the industry. Large firms are now permitted to enter the sector, provided that they export a minimum of 95% of their production of finished leather. The government also permits the import of modern technology, machines and chemicals. It has also initiated schemes to provide financial support to promote the modernization of tanneries. 

During the 1970s, India export consisted largely of raw hides and skins. In later years, the government introduced policies to promote the export of higher value added products. For example, it banned the export of raw hides and skins and introduced quotas on the export of semi-finished leather. It also provided several incentives for export of finished products. As a result, India’s leather export basket has seen important change.  The proportion of leather products has seen a sharp increase since the early 1980s. Presently, more than 80% of India’s exports (by value) consists of finished products. 

As a result of these changes, the structure of the industry has undergone a major change. Although a majority of firms are still small, a hifgh proportion of good quality leather is now produced by a number of large firms. These firms are particularly important as exporters: about 35 large firms are reported to account for 60% of India’s leather export.
 Furthermore, an increasing proportion of India’s leather exports consist of finished goods.

India has about 3,000 tanneries with a total processing capacity of 700,000 tons of hides and skins per year. More than 90% of the tanneries are small or medium sized, with processing capacities of less than 2-3 tons of hides/skins per day. Indian tanneries process sheep, goatskin, cow and buffalo hides, using both vegetable and chrome tanning. As leather processing requires large amounts of water, most of the tanneries are located near the riverbank. The highest concentration of tanneries in India in India is on the banks of the Ganga river system in North India and the Palar river system in Tamil Nadu. 

2.2 Technology Status of India’s Leather Industry 

Most tanneries in India use old and inefficient technologies and production methods. Even in large tanneries the general level of technology is low. The use of inefficient technology is largely responsible for the wasteful use of water and chemicals, high load of effluent pollutants and low productivity of the tanning industry. A study of India’s tanning industry, carried out on behalf of India’s Ministry of Science and Technology, brings out these facts clearly. According to this study: 

1. The raw hides and skins are salt preserved in India. This causes a serious problem of excess of salt in tannery effluent. 

2. The yield of leather from wet salted stock is lower in India than international norms. This is partly due to higher level of process waste.

3. The chemical consumption in Indian tanneries is about 25 to 30% higher than international norms. This is due to the use of inefficient equipment and processes and the absence of recycling . 

4. The specific water consumption in Indian tanneries is more than double that of tanneries in developed countries.  The tanning units in India consume an average of 40 ltr/sq ft of finished leather. Compared to this, the tanneries in developed countries consume about 12-15 litres/sq ft.

5. A majority of the tanneries in India are very old and their layout is not efficient. This leads to bottlenecks for process and material handling, multidirectional material flow and excessive material handling. Most of these tanneries also have very unhygienic working conditions, inadequate ventilation and lighting. 

The adoption of cleaner technologies and end of the pipe equipment by Indian tanneries is briefly described in the following paragraphs.

a) Use of Cleaner Production Methods by Indian Tanneries

We mentioned a number of cleaner and environmentally friendly options, that tanneries can adopt, in the last section. As shown in Table 2.1, these technologies can lead to a substantial reduction in the pollution load in Indian tanneries.
 

Table 2.1

Environmental Benefits of Cleaner Production Methods

Parameters
Reduction/saving (%)

Water
40-50

BOD
50-60

COD
60-75

TDS
40-45

Sulfide
50-60

Chromium
45-50

Chloride
40-50

Chemical Input
20-25

Source: Rao P.G, Inprocess Control Devices For Modernization of Tanneries”, Proceedings of the Leather Research Industry Get-Together, Kanpur Chapter, August 22, 2001.

In spite of its advantages, the adoption of cleaner production methods by Indian tanneries is very low. The use of efficient de-salting methods, replacement of ammonium salts with substitutes such as carbon dioxide, the use of enzymes in de-haring and water conservation through re-circulation is yet to find use in Indian tanneries. A number of cleaner processes for the tanneries have been developed in India. For example, CLRI has developed a non-enzymatic alternative to the conventional sodium sulphide method of de-hairing skins by use of nickel carbonate. However, these technologies are yet to be adopted by the industry. 
b) End of the Pipe Technologies

i) Effluent Treatment

In addition to the large consumption of water
 and material, tanneries in India discharge an estimated 30,000 million litres of effluent per year. The effluent from tanneries is characterized by very high pollutant loads. For figures, please see Table 2.2.

Table 2.2

Average Pollution Loads in Tannery Wastewater

per ton of Hides/Skin Processed-India

Pollution Parameter
Pollution Load in Kg

Biological Oxygen Demand (BOD), 5 days @20 C
70

Chemical Oxygen Demand (COD)
180

Chlorides as (cl)
270

Dissolved solids
600

Suspended Solids
100

Sulphides (as S)
4

Total Chromium in terms of BCS 
40

Source: Rajamani S, “Tannery Waste management and Technological Options For Upgradation of Environmental Systems for Tanneries in Kanpur”, Proceedings of the Leather Research Industry Get-Together, Kanpur Chapter, August 22, 2001

The discharge of effluent with a very high load into water bodies and farmlands has been a serious cause of concern during the last decade. This has resulted in a number directions by the Supreme Court to compel a) the Pollution Boards to enforce environmental regulations and b) the tanneries to comply with the rules. While a number of large tanneries have now set up effluent treatment plants, many smaller tanneries (in clusters) have been connected to central effluent treatment plants (CETPs). For example, the tanning industry in Tamil Nadu faced a serious crisis in 1996, as the Supreme Court ordered the closure of tanneries which were not meeting the effluent discharge norms. While some of the large firms were able to install ETPs, most of the small firms (about 80%) joined common effluent treatment plants.
 Similarly, the tanneries in Jajmau cluster in Kanpur have joined a CETP. The tanneries in Calcutta are being moved to a new complex (Calcutta Leather Complex), which will also have a common facility to treat effluent.

According to CLRI, about 150 tanneries have set up independent effluent treatment plants. Furthermore, 17 CETPs, catering to cluster of tanneries are operational and another 13 are planned.
 The tanneries which have not installed ETPs generally complain that the cost of setting up and operating ETPs is too high. The cost of a 1000cubic meter/day ETP is estimated to range between Rs. 25 million and Rs. 40 million. The operational cost to run a plant of this size is estimated to range between Rs. 10,000 to Rs. 35,000 per month. 

Even when they are built, in many instances ETPs are found to be ineffective in treating effluents to meet the environmental standards. This is for a number of reasons:

· The ETPs are not designed to cope with the large variations in the volume and nature of effluent. 

· A number of toxic and non-biogradable chemicals and preservatives are used by tanneries. These affect the performance of ETPs.

· Different streams such as soak liquor, pickle liquor, chrome liquor are not separated from the main stream. These need to be segregated and treated separately. 

· The ETPs do not receive regular power supplies. Although many tanneries have diesel generator sets, they are reluctant to use this power to operate an ETP.

The ETPs in Tamil Nadu have found particularly ineffective in meeting the TDS norms of 2,100 parts per million prescribed by the Tamil Nadu pollution Control Board. The TDS values of the treated effluent from these tanneries are reported to be three to four time higher than the limit. 

The government is now planning to promote reverse osmosis technology to improve the quality of effluent being discharged. A pilot plant using reverse osmosis to deal with this problem is to be tested in Vellore (Tamil Nadu). Earlier, there were plans to  transport tannery effluent through a pipeline to the sea for discharge. However, this plan has now been discarded infavour of reverse osmosis technology.

ii) Chrome Recovery

As mentioned earlier, a serious pollutant in the tannery effluent is chrome. This is largely caused by a low rate of exhaustion in Indian tanneries. 

A study of the tanneries in Kanpur area, for example, found that the average chrome uptake was about 50%.
 This results in a big economic loss and a major environmental hazard. 

The Pollution Board in recent years has introduced policies aimed at promoting the installation of chrome recovery plants (CRPs) by large tanneries. However, as Table 2.3 shows, CRPs are not economically viable for small firms. 




Table 2.3

Investment and pay Back Period for Chrome Recovery Systems

Processing Capacity

(tons of hides/per day
Capital cost
Payback Period

(Years)

1.0-1.6
3.5
6.0-7.0

1.6-2.0
4.0
3.5-4.0

2.0-3.0
4.5
About 3.0

3.0-5.0
6.0
About 2.0

5.0-7.0
7.0
Less than 1.5

8.0-10.0
8.0
Less than 1.0

Source: Source: Rao P.G, Inprocess Control Devices For Modernization of Tanneries”, Proceedings of the Leather Research Industry Get-Together, Kanpur Chapter, August 22, 2001.

There are now plans to set up central chrome recovery facilities for smaller firms. However, the number of firms with CRPs is still small. Also, in many cases these plants are not being used. As a result, the effluent from tanneries continues to have very high chrome content.

iii) Air Emission Control

As mentioned earlier, tanneries are responsible for the emission of a number of chemicals and particulate matter. The Pollution Board requires that tanneries set up scrubbers to control the emission of these pollutants. Although a number of tanneries have installed these devices, these are often reported to be ineffective in controlling the emission of pollutants.

2.3 Industry’s Capability to Adopt ESTs

The industry’s capability to adopt ESTs largely depends on:

a) attitude to technical change;

b) in-house technical capability;

c) access to information and new technologies.

a) The Indian leather industry is extremely conservative. In many cases the tanneries are owned and managed by people with little technical education. As they are used to the old technology and traditional ways of doing things, they are very reluctant to introduce changes. This lack of positive attitude towards new technology and management methods acts as a serious barrier to the adoption of ESTs.

b) Most Indian tanneries have very limited in-house technical capability. Even in the case of large tanneries, the capability is largely restricted to limited testing facilities, and very little R&D is carried out. These firms depend on outside sources for new ideas and technologies. 

Indian tanneries get new information and technology from three main sources:

i) Equipment suppliers. A large amount of processing technology is embodied in the machines. As a result, machine suppliers are an important source of new technology for the leather industry. With liberalization of trade policies, Indian industry has access to the latest machines available in the world market. However, as the cost of these machines is high, only the very large firms can use them. A majority of firms, on the other hand, can only afford to purchase Indian machines. By and large, these machines embody older technologies, and are not as efficient and environmentally friendly as the imported ones. (For example there are large differences between the consumption of water, energy and chemicals by the two machines). 

The high cost of imported machines limits the ability of smaller Indian tanneries to adopt environmentally friendly machines.

ii) Chemical Companies. Chemical companies play an important role as sources of process change. Most of the world’s leading producers of tannery chemicals are represented in India, and Indian firms have strong links with them. These companies also have technical facilities in major tannery towns (such as Kanpur) where specific processes to meet the requirement of client tanneries are developed. 

The chemical companies can play a vital role in the promotion of environmentally acceptable chemicals and processes. In fact, these companies provided the most important technical support when Indian tanneries were faced with the task of substituting hazardous chemicals (PCP and azo dyes). 

iii) Government Research Institutes. Most of the leather related research in India is concentrated in the Chennai based Central Leather Research Institute (CLRI). The Institute, which was set up in 1953, has about 200 scientists and the capability to provide technical support to the leather industry in most fields, including Cleaner production methods and technologies. Most of the work on cleaner technology is carried out by the Leather Process Technology Division, which develops and demonstrates these technologies to industry. The Institute has also developed technology for building ETPs and for the utilization of fleshings and sludge.

In order to bridge the gap between research and industry, CLRI has five regional centres. These are located in the main centres of leather production.
iv) Technical and financial support from multilateral and bilateral agencies such as UNDP, UNIDO, USTDA, GTZ and Indo-Dutch Project. These agencies and projects have been actively involved with the technology up-gradation of India’s leather industry. An important objective of the support provided by these agencies is to promote the adoption of environmentally friendly production methods and technologies by Indian tannereis. They have also provided financial and technical support to set up CETPs and Chrome Recovery Plants. Some of the important contributions of these agencies are listed in the following paragraphs: 

· UNIDO has a Regional Programme Office in Chennai to promote environmentally friendly technologies in leather production. The programme has assisted in the introduction of a number of cleaner tanning technologies in Tamil Nadu and Uttar Pradesh. It has also provided technical assistance to two CETPs for tannery clusters and two individual effluent treatment plants for isolated tanneries. 

· UNDP is assisting the setting up of the Calcutta Leather Complex, where the entire Calcutta leather industry will be shifted.

· The US Trade and Development Agency (USTDA) is supporting a study to explore industrial wastewater recycling for the tanneries of Tamil Nadu. The USTDA has provided USD 180,100 to the Tamil Nadu Pollution Control Board for the study. The study will focus on an economic and environmental analysis of the ESTs for the leather industry. It will generate data which will be useful to promote wastewater treatment and recycling in Indian tanneries.

· Global Environment Facility (GEF) of the UNDP has supported the setting up of a biomethanation plant at the Melvisharam CETP in Vellore district. In addition to the funds provided by GEF (Rs. 2,73 million), the Ministry of Non-Conventional Energy Sources (MNES) has contributed Rs. 6.74 million. Support has also come from the UNIDO (Rs. 2.76 million) and the Leather Technology Mission (Rs. 2.76 million) The tanners have contributed Rs. 0.79 million.The plant can handle two tons of CETP primary sludge and three tons of fleshing every day.

· Indo-Dutch project has supported the setting up of a CETP to treat the effluent from the tanneries in Jajmau in Kanpur. The project has also assisted in the setting up of a pilot plant to popularize chrome recovery technology in the Jajmau cluster. 

2.4 Governmental Support to the Promotion of ESTs

The Indian government has taken a number of steps to support the modernization of the leather industry. For example, it launched a leather Technology Mission in 1995. An important objective of the Mission was to improve the environmental performance of the industry through the development and diffusion of cost effective environmentally friendly technologies for the tanning industry. The Mission, which was completed in 1999, implemented about 170 projects at 62 locations in 16 states. The Mission is claimed to have resulted in the demonstration of cleaner tanning technologies in over 200 tanneries and microprocessor based controlled wet operations in six tanneries. It also designed and commissioned 6 CETPs for tanneries clusters in South India.  

More recently, the government has initiated a programme providing subsidy to encourage the leather industry to modernize its production facilities. The scheme, which is administered by the Ministry of Commerce, was initiated in 2000 for two years. Its main objectives are:

· Replacement of obsolete machinery.

· Replacement of pit technology with drums;

· Installation of instrumentation and process control systems;

· Promote float recycling;

· In-house chrome recovery re use facilities

· Upgradation of finishing facilities;

· Promotion of non-conventional sources of energy;

The scheme provides a subsidy of 25% of the total investment in modernization. There is a ceiling on the subsidy: Rs. 3.5 million for large firms and Rs. 2.8 for small firms. The scheme was renewed for two more years recently. The limit on subsidy has also been increased recently to Rs 10 million for large firms and Rs. 3.5 million for small firms. 

A number of firms have take advantage of the scheme and have undertaken modernization programmes. According to the data available with the CLE, 144 applications had been received for subsidy under the scheme by early March, 2002. Of these 93 applications seeking a subsidy of Rs. 94.4 million have already been sanctioned. 53 of these tanneries have already completed the modernization process. They have received assistance amounting to Rs. 68 million. Applications from another 37 tanneries are under consideration.

It must, however, be pointed out that the subsidy has been used by industry to modernize finishing facilities. Very little investment has been made to modernizing the beamhouse operations and tanning process, which are the main cause of pollution in the tanning industry. Therefore, the impact of this scheme, on improving the environmental performance of the industry will not be significant.

2.5 Export of environmentally friendly leather and leather products

The importance of environmental standards in India’s export was first experienced when Germany, one of the major importers of leather and leather goods from India, banned the import of leather products containing more than 5 mg/kg of pentachlophenol (PCP) in 1990. This was followed by a German ban on the import of leather and textiles treated with a number of azo dyes in 1994.

Despite the difficulties, the leather industry was able to replace these substances with substitutes in a short time. For example, a study of the leather industry in Tamil Nadu found that within three years of the PCP ban, only 7% of all leather samples tested more than 5 mg/kg. Similarly, three years after the ban on the use of azo dyes, only 1 in 129 samples failed the azo dye test.
  Considering past experience, it appears that the Indian industry will be able to adjust to restrictions on the use of any other substances in the future.

It is reported that Indian industry is interested in turning “clean tanning into a comparative advantage”.
 There are also moves to popularize eco labeling and to develop niche markets for environmentally friendly products, such as leather produced by vegetable tanning.
 

The following criteria have been set by India’s Ministry of Environment and Forest for the labelling of finished leather as environmentally friendly:

The manufacturer must have consent from the Pollution Control Board as per the provisions of the Water (Prevention and Control of Pollution) Act, 1974 and the Air ( Prevention and Control of Pollution) Act, 1981.  The material used for the product packing must be recyclable and reusable or biodegradable.

In addition to these general requirements, the producers of leather goods are required to meet product specific requirements which deal with the maximum limits of formaldehyde, PCP, aryl amines released from azo-dyes and hexavalent chromium.

Considering that most tanneries do not meet environmental standards and do not receive consent from the Pollution Boards (one of the conditions for eco labeling) , they are unlikely to be eligible to use the Eco label. Therefore, the Indian leather industry is unlikely to create a niche market for environmentally friendly leather . 

Chapter III

3.1 Kanpur Leather Industry

The following section is based on a study of 10 companies which produce and export finished leather and leather products. Of the 10 companies, 7 are located in the Jamau cluster in Kanpur. Of the rest, two are located in Kanpur city and one in neighbouring Unnao. The information collected through discussions with the companies was tabulated and analyzed.

The Kanpur leather industry is known for sole leather, industrial shoes and saddlery products. It is the largest centre of buffalo based leather in India. The tannery industry in Kanpur began during the British government, when the first tannery to produce leather for use in saddlery was set up. The industry has continued to grow since then. It has experienced particularly sharp growth during the last ten years. The number of tanneries increased from 175 in 1990 to more than 350 during 2000. Most of these tanneries are located in a small area by the river Ganges, called Jajmau. A handful (20) of tanneries have also been set up in the nearby town of Unnao. In addition to these, Kanpur city has a number of leather product manufacturers. Many of them have either a tannery in the Jajmau cluster and or long term association with Jajmau tanneries. 

A large majority of tanneries in Kanpur ( as in other tannery clusters in India) are small: out of 354 registered tanneries in Kanpur, 90% are small. While most of the small tanneries cater to the local market, some are involved (directly and indirectly) with exports. The large tanneries, on the other hand are primarily export oriented. 

The tanneries and leather firms in the area are faced with serious financial difficulties. The industry faces an increasingly competitive market and declining prices. According to industry sources, the price of Kanpur leather in the international market has come down from US$ 1-1.5/square foot to 70 cents during the last five years. As the market has become very price conscious, and  margins have declined, the industry’s ability to invest in environmentally friendly technology has also declined. Only the very large firms, with substantial surplus funds are in a position to make large investment in technology. 

Most of the tanneries in Jajmau cluster use outdated and inefficient technologies and their environmental performance is poor. Until the mid-1990s, the tanneries in the cluster did not have facilities to treat effluent, which was discharged in to the river Ganges.
 This was a cause of serious environmental degradation. The situation has improved to some extent as a number of steps to improve the environmental performance of the tanneries in the area have been taken in recent years. These include:

a) Treatment of Effluent. In order to treat the effluent emanating from the tanneries in the cluster, a Central Effluent Treatment Plant (CETP), based on Upflow Anaerobic Sludge Blanket (UASB) system was set up under the Indo-Dutch project. 65% of the cost of construction was born by the central government and the Dutch government. 17.5% by the state government and 17.5% by the tanneries. The plant, which has a capacity to handles 36 million litres per day, treats a combination of tannery effluent and municipal waste in the ratio of 1:3.
 In addition to the CETP, the tanneries were also required to set up primary ETP facilities to treat their effluent. Most tanneries in the cluster now have a primary ETP plant. The discharge from the primary ETPs is taken to the CETP through a covered drain.

Although most of tanneries in the Jajmau cluster have set up primary ETPs and connected to the CETP, this has made only marginal difference to the quality of effluent being discharged into the river.
 This is largely because both the individual ETPs and CETPs are reported to perform poorly. The capacity of the ETPs set up by most of the tanneries is reported to inadequate to treat the volume of effluent produced. Furthermore, in many cases the tanneries do not operate the ETPs regularly. The functioning of the CETP, which is managed by the local administration, suffers from poor management and shortage of resources.
 Furthermore, as chrome tanning has increased in Jajmu cluster during the last ten years, the amount of chrome and sulphate in tannery effluent has increased. The increase in sulphate concentration has resulted in the reduction of biogas generation and an increase in sulphide concentration in the treated effluent from the CETP. 
 

According to a study by CLRI, the important reasons for the poor performance of the Jajmau CETP are:

· The base line data on the characteristics of the tannery effluent is not accurate and needs to be updated.

· The tanneries do not operate their primary effluent treatment effectively. The pollution load in their outlet is much higher than envisaged earlier.

· Many tanneries do not have chrome recovery facilities. This results in a high load of chrome in their effluent.

· The post aerobic system in the CETP is not very effective.

As the CETP and the ETPs in the Jajmau cluster do not meet the pollution standards, none of the tanneries have received consent from the Pollution Board.
 

b) Chrome recovery. Another important step taken by the Pollution Board to improve the environmental performance has been to insist that tanneries set up chrome recovery plants. The process was initiated in 1992, 5 pilot plants to demonstrate chrome recover technology were set in the Indo-Dutch programme.

Not all the tanneries have set up chrome recovery facilities. According the UP Pollution Control Board, 210 out 354 of the tanneries in Kanpur area do chrome tanning. Of these, only 42 (20%) tanneries have set up chrome recovery plants.  Another 11 tanneries are in the process of setting up chrome recovery plants.
 The rest of them are reported to be too small to set up individual chrome recovery plants.
 

The high content of chrome in the effluent of these tanneries is also responsible for the poor performance of the Jajmau CETP. The jajmau CETP is based on  the assumption that the discharge from the individual tanneries will not have more than 45 ppm of chrome. As many tanneries do not have chrome recovery plants (or do not operate these plants), the average chrome content in their effluent is much higher than this. This affects the microbiological growth, and the production of methane in the CETP.

The Pollution Control Board has now proposed to set up a combined chrome recovery plant which can cater to the needs of the small tanneries.
 However, no action has taken to implement the proposal.

The environmental performance of the tanneries outside the Jajmau cluster is comparatively better. The tanneries in Unnao district are connected to a CETP. The CETP, set up in 1995, caters to the need of 21 tanneries in the area. The plant is managed jointly by the tanneries. The plant was built at a cost of Rs. 20 million, 50% of which was provided by the central and state governments as subsidy. Of the remaining 50%, 30% was provided by the World bank as a loan. 
The tanneries had to provide only 20% of the total cost of the plant. The cost of operation of the CETP is shared by the tanneries.
  The Unnao CETP is reported to be managed better than the Jajmau cluster and meet most of pollution norms. The tanneries in the area receive consent from the Pollution Board.

A handful of tanneries outside the Jajmau and Unnao cluster mostly process wet blue. These tanneries have individual ETPs. All the tanneries out side these clusters have received consent from the Pollution Board.

Let us now consider the environmental implications of the production process used by the tanneries in the Kanpur area. 

A study of nine tanneries in the Kanpur area carried out under a UNIDO project in 2000 found that a vast majority of the tanneries used old and inefficient processes. The processes used by these tanneries (as described by the UNIDO study) are briefly described in the following paragraphs.

1. Desalting. The objective of desalting is to remove the excess salt from the raw hides, reducing the total dissolve solids in the effluent stream. Two efficient methods of desalting are: a) manual desalting using DODECA wooden frame; b) mechanical desalting using brush type desalting machine.  A majority of tanneries carry out desalting without the use of mechanical devices. This leads to only partial removal of salt from the hide/skins. In only a handful of tanneries was desalting carried out with DODECA wooden frames or brush desalting. Efficient desalting can lead to 20-25% reduction of TDS and chloride in the combined effluent stream.

Soaking is largely done in pits, and the quantity of water is not measured. Most tanneries do not reuse water from the second soak. 

2. Liming. Liming is mainly done in paddles. Most tanneries use sodium sulphide in the liming operation. The use of enzymes is limited to a handful of firms.   

3. Fleshing. While a number of large tanneries use machines to carry out fleshing of hides, most small tanneries do fleshing by hand. Fleshings are not utilized properly and are disposed off as waste. 

4. Washing.  Washing before and after deliming is usually done with running water. Batch washing, which is more environmentally friendly, is not practiced. 
5. Deliming. Ammonium sulphate is commonly used for deliming.  Only a handful of tanneries use phenolphtalein to control the deliming process. 

6. Pickling. This is done in a bath of water, salts and sulphurinc acid. Only a few tanneries measures density of the batch, and most use excess of salt for pickling. This lead to a wasteful use of salt. 

7. Tanning. Most of the tanneries undertake chrome tanning, and use BCS.  The chrome exhaustion varies between 45% to 55%. This is low compared to the rate of exhaustion (about 70%), which can be achieved by an improvement of the drum arrangement, without any change in chemical input. 

There is also wastage of chrome due to poor mechanical drive systems, leakage through door and other parts of the drum, improper feeding arrangement and poor process control.   

8. Dying. Dying is mainly done using azo dyes. It was found that the large firms use dyes supplied by reputed companies (such as BASF, Bayer and TFL) , which were found to be of high quality. 

9. Retanning. Most tanneries practice retanning.  It was found that the process was not properly monitored and led to poor exhaustion of chemicals. This was because of the high quantity of retanning agents and high pH.

To summarise, the UNIDO team found that the production methods used by the Jajmau tanneries were inefficient and wasteful. This leads to excessive presence of salt and sulphide in the effluent and excessive use of chemicals and water. 

3.2 Case Study

Let us first describe the main characteristics of the firms included in the case study. 

The sample included five large and five small firms. The large firms, which had a turnover of more than Rs. 100 million in 2001-02, are among the major exporters of finished leather and leather goods in the Kanpur area. The smallest firm had a turnover of Rs. 5 million.

Many of the firms in the sample were set up comparatively recently. Six were set up after 1980. Only two three firms, which were set up before 1970 were old. 

All the firms included in the sample were actively engaged in the export of leather and leather goods, and most of them have high export intensity. While four firms exported 100% of their production, another 2 exported more than 70% of their production. Of the remaining firms, two exported more than 50%.

We have information on the export destination of 8 firms. Europe is the most important market for these firms. Seven of these firms are exporting to the countries in the European Union. In case of five firms exports to Europe account for more than 40% their total exports. US is the second most important destination of exports: six firms have exported to the US. Far Eastern countries (especially Hong Kong and China) are other important destinations.

All the firms have very limited technological capability. They employ a very small number of technical personnel. For example, even the largest tannery, which employs more than 500 people, has only 11 technical personnel. The 8 firms for whom employment data is available, employ a total of 2260 personnel. Of these only 35 were technically qualified.

Although some of the large firms have testing facilities, non of the firms carry out R&D. Only one firm had ISO 9000. 

Let us now examine the technological and environmental performance of the sample firms. This includes an examination of a) the adoption of all types of new technologies by the firms; b) the adoption of environmentally friendly production methods and technologies; c) the role of importers in the adoption of environmentally friendly production methods and technologies and d) the experience of the firms in adjusting to the restrictions on the use of hazardous chemicals in the past.

A. Adoption of New Technologies

1. Objective of technical change 

We asked the companies the objectives of new technologies (including environmentally friendly technologies), adopted by them during the last ten years. We used a broad definition of technology, which included new equipment, changes in processes and the use of new chemicals. The important objectives of technical change, based on the ranking, the relative importance of various objectives for the adoption of new technology are described below. (Please see Table 3.1)

Table 3.1

Objectives for the Adoption of New Technology

Reason
Average Ranking 

(1-5)

To meet environmental standards in the export markets
2.8

To meet environmental standards in India
3.2

Need to reduce production cost by reducing inefficient use of raw material, chemicals, power and water  
1.7

To improve productivity
3.4

a) To meet environmental standards in the export market
All the firms reported this to be an important reason for the introduction of new technology. However, the scope of these changes was limited to the replacement of the substances (PCP and azo dyes) banned in the importing countries. 

b) To meet environmental standards in India

Again, all the firms reported this to be an important reason for the introduction of new technology during the last ten years.  The technical changes under this category were limited to two specific technologies, namely the installation of  effluent treatment and chrome recovery plants. Both are the minimum conditions imposed by the Pollution Board, for permitting the tanneries to operate.

However, although most of the firms in the Jajmau cluster have installed primary ETPs, they are inadequate. Similarly, many of the firms with chrome recovery facilities do not operate their plants.

c) To reduce inefficient use of chemicals, power and water

Firms can reduce their production costs by reducing the amount of chemicals, power and water used. This can be done by the use of efficient process management and the use of cleaner, more environmentally production processes. Many of the devises which enable firms to save and reuse chemicals are examples of win-win technology.

We find that this was considered to be the least important reason for the introduction of new technology by the firms. Considering that most tannery reported that the cost of production has risen considerably during the last five years and that price plays a very important role in the international market, this is surprising. Many of them reported that it is difficult to introduce efficient process management techniques in tanneries, as both the owners and workers are conservative. (Pl. see 4) Discussions with the companies also suggest that firms tend to reduce production costs by increasing the production of finished leather from a given amount of hide, rather than by saving water, chemicals and energy. 

d) To Improve Quality.

This was found to be the most important objective of technical change introduced by the tanneries. Almost all the firms considered this to be the most important reason for the introduction of new technology and equipment. Furthermore, discussions with the industry suggest that the focus of quality improvement efforts are very narrow: most firms have concentrated their efforts on the improvement of the finishing stage of the process. As this stage of the process does not produce much pollutant, the improvements in the finishing technology does not itself improve the environmental performance of the tanneries. (As most of the pollutants are created during the wet blue process, it would desirable from the environmental point of view that technical improvements are introduced at this stage.)

2. Factors which motivated firms to introduce new technology

What motivated the firms to introduce new technologies? We find that increased competition in the international market, environmental regulations and the availability of subsidies in the technology modernization scheme were the main reasons for the introduction of new technologies. Increase in the cost of inputs, on the other hand was comparatively unimportant. Please see Table 3.2.

Table 3.2

Factors which motivated the firms to 

Introduce new technology 

Factors
Average Ranking

(1-5)

Increased competition in international markets
4.0

Increase input costs
1.7

Environment regulations became more stringent
3.2

Availability of subsidy
2.6

Technology Modernization Scheme

Information on seven firms was available regarding their participation in the Technology modernization scheme. Of these six had made use of the scheme to make investment in new machinery and technology. Most of the investment by these companies was on finishing machines, which are important for the improvement of production quality.  Very little investment in the improvement of the tanning process was made. Even when changes in the tanning process were made, they were mainly aimed at increasing throughput. None of the companies, for example, had invested in the new type of environmentally friendly drums.




B. Adoption of environmentally production methods and technologies.

1. Extent of the adoption of environmentally friendly production methods and technologies.

How widespread is the use of environmentally friendly methods and technologies?

We find that barring a few large firms, none of the firms are using these methods and technologies. These large firms participated in a UNIDO supported programme to promote the use of cleaner technologies in leather industries in 2000. Clearly, these firms have continued to use these methods and technologies, but, the effect of the programme has remained restricted to the firms who participated in the programme. Others continue to use the old, inefficient methods and technologies. Table 3.3 shows the extent of the adoption of ESTs by the firms.

Table 3.3

Adoption of environmentally friendly

methods and technologies

Environmentally friendly methods and technologies
Yes
No
Total

Mechanized/Improved methods of desalting
3
7
10

Flow meter to measure water
2


8
10

Short float
2
8
10

Counter Current soaking
0
10
10

Use of enzymes in unhairing
0
10
10

Recycling of deliming liquor
0
10
10

Chrome recovery
10
0
10

Chrome reuse
6
4
10

ETP
10
0
10

All the firms using improved methods of desalting, flow meters and short floats had participated in the UNIDO project mentioned above. They were provided with new equipment (DODECA wooden frames and brush type desalting machines and flow meters), which are being still used by these firms. 

The use of many of these technologies were reported to be economically unattractive. For example, the use of enzymes in hair removing will increase the cost by about Rs. 1.25 per square foot of wet blue (from Rs. 3.00 to Rs. 4.25 per square foot of wet blue). According to the firms, the buyers (importers) are not prepared to pay the extra cost.

Again, we find that many firms have installed chrome recovery plants because the Pollution Board insists on this. However, many firms do not use the recovery plant and discharge the effluent with chrome into the CETP. They claim that the cost savings due to the recovery of chrome are too small to bother. CLE also confirms that the economic benefits of chrome recovery are marginal and that the investment in the plant can be justified only by environmental considerations. 

2. Factors which limit the industry’s motivation and ability to introduce environmentally friendly production methods and technologies. 

Table 3.4

Factors which limit the industry’s motivation and ability to 

introduce environmentally friendly production 

methods and technologies.

Factors
Average Ranking

(1-5)

High cost of the technology/equipment
2.5

Unavailability of environmentally friendly technologies to suit your company’s size and/or product range
1.1

High cost of finance 
2.8

Lack of pressure from the local Pollution Board
3.4

Lack of information about environmentally friendly technologies
1.6

What limits leather industry’s interest in environmentally friendly production processes and technologies?  We find that absence of pressure from the Pollution Control Board, which is the major agency responsible for the enforcement of environmental standards, is the most reason for this. All the firms considered this an important factors. The high cost of environmentally friendly technologies (such as new generation of drums) and the high cost of finance (high interest rates) are considered to be the second and third most important reasons for non adoption of ESTs by these firms. However, it must be pointed out that five of the ten firms (all large), did not consider the cost of technology  to be an important barrier to adoption. All the small firms, on the other hand, considered environmentally friendly technologies to be too costly. Further discussions with the small firms indicated that another important reason for their non-adoption was the lack of managerial capabilities required to introduce better process management. (which costs little, but can be very effective in improving environmental performance.) 

Most firms reported that they were aware of the environmentally friendly production methods and technologies, and that a lack of information was not an important reason for their failure  to adopt them.  Only two small firms considered this to be important. Similarly, the firms did not consider access to ESTs a problem. The import of machinery and equipment is now easily permitted and import duties have been lowered. Furthermore, most of the leading machine producers and chemical companies have representatives in India (many in Kanpur). As a result, the firms have adequate access to new technologies and equipment.

3. Factors which will promote the adoption of environmentally friendly production methods and technologies.

What factors will induce the leather industry to adopt environmentally friendly production methods and technologies? The firms felt that stronger pressure from the Pollution Board will be most effective in influencing them to adopt these technologies.  All but one firm considered this to be the most effective way of promoting ESTs. 

Table 3.5

Factors which will promote the adoption of environmentally 

friendly production methods and technologies.

Factors
Average Ranking

(1-5)

Availability of finance on confessional terms
3

Greater access to information on environmentally friendly technologies
1

Increased pressure from the Pollution Board 
5

Others (pl. specify)
1

The availability of financial support to invest in ESTs and improved production methods was considered to be the second most important reasons. Seven out of ten firms considered this to be important. 

Improved access to information and ESTs were not considered to be important factors.


C. Role of Importers in Influencing Environmental performance

Do importers show interest in the environmental performance of Indian firms? The experience of most firms suggests that the importers of leather goods do not show interest in environmental conditions. However, there were clear indications that the retail chains who buy directly from Indian firms are beginning to show interest in the working conditions. They were particularly concerned with the availability of facilities such as ventilation, light, toilet, and general hygiene of the work place. Only two of the firms reported that the importers had shown interest in the working of ETP plant. The number of such importers is very small; according to one of the firms, out of the 50 importers with whom it has dealt during the last 2 years, only 5 had shown interest in the working of ETP. 

No importer had shown interest in the environmental implication of the production process. Please see Table 3.6.

Table 3.6

Interest shown in:
Yes
No
Total

Working conditions
4
6
10

Production process
0
10
10

ETP
2
8
10

Importers are not willing to pay for the additional cost incurred in the production of environmentally products. In only one case was the importer reported to be willing to pay for environmentally friendly leather and leather products. 




D. Experience of the firms in adjusting to the restrictions 

on the use of hazardous chemicals in the past.

In this section we analyze the impact of the ban imposed by importers on the use of certain chemicals such as PCP and azo dyes, whose use was restricted by the environmental standards in the importing countries (and later by the Indian government) 

1. Impact of the restrictions on exports.

All but one firm reported that the restrictions did not affect their exports. Most of them were able to change over to substitutes for the restricted substance within 3-4 months of the ban. Most of them also felt that they had been given sufficient time by the importers to undertake the change over. There was, however, a feeling that the ban has increased the time and efforts needed to supervise the production process. Also, as most firms did not have adequate in-house testing facilities, they had to rely on outside agencies such as the Central Leather Research Institute for testing, or private testing laboratories. The cost of substitutes is more than the cost one of chemicals used in the past. However, as the total cost of chemicals accounts for a very small proportion of the total production cost, the use of new chemicals has not made a significant difference to the total cost. Similarly, the additional cost of getting chemicals and the leather tested (costing between Rs. 1000 and Rs. 4000 per lot) has not made a large difference to the production cost.

2. Sources of information on environmental restrictions and 

standards in the importing countries

Table 3.7

Sources of information on standards

Source
Average Ranking

(1-5)

Buyers
4.0

Council For Leather Exports
2.0

Business Association
1.5

Central Leather Research Institute
1.2

Newspapers  and other published sources.
1.0

All the firms reported that the buyers (importers) were the most important source of information on environmental restrictions and standards in importing countries. Considering the close links between the two, and the buyers’ interest in quick adoption of the standards by the Indian exporters this is not surprising. All the other possible sources of information, such as the Council For Leather Exports, Business Associations, Central Leather Research Institute, and newspapers and other published sources had no or little importance as sources of information.   

3. Technical Support to meet the standards

Almost all the firms (except the largest firm in the sample) relied on outside agencies for technical support to replace the restricted chemicals. 

The large chemical companies (many of whom are multinationals and are represented in Kanpur), were the most important source of technical support to firms. These companies provided assistance by informing the companies about the substitutes for the restricted chemicals and by providing know-how for their use. All the firms considered their role to be the most important factor in enabling them to shift to the use of substitutes.

Table 3.8

Technical support to meet the standards


Average Ranking

(1-5)

Buyers
1.5

Council For Leather Exports
1.2

Business Association
1.1

Central Leather Research Institutes
2.4

Equipment Supplier
4.6

In-house Technical Resources
2.0

CLRI was found to the second most important source of technical support: three firms reported its contribution to be important.  Other agencies such as CLE and the business associations did not provided any technical support.

All the firms reported that they felt confident they could meet any restriction on the use of hazardous chemicals in the future.

Chapter IV

Conclusions

1. India’s leather industry is concentrated in a handful of locations. The industry is dominated by a large number of small firms. Only a handful of firms are large. The small firms have very limited financial capability to introduce environmentally friendly technologies and production methods. 

2. The technology used by Indian leather firms is, by and large, outdated and inefficient. Their environmental performance is poor. They do not use environmentally friendly technologies and produce large amounts of effluent with a high load of pollutant. The also have limited capacity to treat effluent, and in many cases these facilities are not effective. Also, only a small number of firms have chrome recovery facilities. 

3. Our case studies of tanneries in Kanpur and Unnao areas indicate that show that the adoption of new technology by firms has three important motives. These are: a) a need to meet the environmental standards in the importing countries (i.e restrictions on PCP and azo dyes); b) a need to comply with the environmental regulations in India (i.e ETPs and chrome recovery plants) and a need to improve productivity. The efficient use of raw materials, water, chemicals and power (all of which will have positive environmental impact) has not been an important objective of technical change. 

4. We find that the industry’s motivation to introduce environmentally friendly technologies and production methods is strongly influenced by the lax enforcement of environmental regulations. The other important factors which discourage the industry from investing in environmentally friendly technologies are the high cost of machines and high cost of capital. Not surprisingly, we also find that strict enforcement of environmental regulations and the availability of financial support at concessional terms are considered by the firms to be important factors which will motivate them to adopt environmentally friendly production methods.

5. The restrictions imposed by the importing countries on the use of certain hazardous chemicals have led to a complete substitution of these chemicals with environmentally acceptable substitutes. Our case studies suggest that the changeover was accomplished within four months of the announcement of the ban. Furthermore, we also find that the restrictions did not damage long term export activity. The almost smooth changeover to new chemicals was possible for two reasons: firstly, the chemical companies which produce substitutes are well represented in India. This provided the leather firms with easy access to both chemicals and the process technology. Secondly as the use of new chemicals did not require new capital equipment, the firms could changeover without incurring large capital expenditure. The adoption of environmentally friendly technologies and production methods, on the other hand, may require capital investment and managerial changes. Most Indian tanneries are small and have a conservative attitude to change. They lack both the financial resources and openness to new ideas, which could lead them to adopt environmentally friendly production methods.

6. We find that, by and large, importers do not show interest in the environmental performance of leather producers.  Although some of the importers (mainly large retail chains in developed countries) have begun to take interest in the working conditions prevailing in Indian firms, their number is very small. Furthermore, they do not take interest in the environmental implications of the production processes used by Indian firms.

7. Finally, it is unlikely that Indian firms will be able to create a niche in the international market by exporting leather produced through environmentally friendly production processes in the near future. As shown by the study, the processes used by most Indian exporters are not environmentally friendly. Furthermore, they are not in a position to acquire eco labelling, as most of them do not receive consent from the Pollution Board. We feel that the strict enforcement of environmental regulations and the provision of financial support meant especially for the adoption of environmentally friendly technologies are essential if firms are to be motivated to adopt ESTs and improve their environmental performance. It is only when these steps are taken that Indian firms will have a realistic chance of emerging as an important exporter of leather goods produced with environmentally friendly production methods.

References

“Feeling the Pinch”, The Week, September2, 2001 and “Basic Infrastructure at CLC Likely to be Ready in 2 Year-Allottees Take Plots “Under Protest”, Business Line, January 22, 2002..

“ Tanners to pay Compensation”,  Leather, June 20001, p. 2. 

 “ U.S. Funds Study on Wastewater Recycling in Tamil Nadu Tanneries”, US Embassy. The Office of Public Affairs, Chennai-Press Release at http://usembassy.state/chennai/wwwhp018.html 

Business Line, March 8, 2002 

DSIR, “Technology Evaluation and Norms Study in Leather Tanneries”, Department of Scientific and Industrial Research, Ministry of Science and Technology, New Delhi, November 1992.

India “Tannery Modernization Scheme”, Indian Leather Development Programme, Department of Industrial Policy and Promotion, Ministry of Commerce and Industry, Government of India, New Delhi, undated.

Kennedy Lorraine, “Cooperating for Survival: tannery Pollution and Joint Action in the palar Valley (India)”, World Development, Vol. 27, No. 9, pp. 1673-1691.
Kubec Karel, “Report on Recommendations on Cleaner Production and Processes and Improving the Quality of Leather”,  United Nations Industrial Development Organization (UNIDO), DG/IND/98/213, March 2000.

Ludvik J., “The Scope of Decreasing Pollution Load in Leather processing”, United Nations Industrial Development Organization, 9 August 2000.

OCED “Trade Issues In The Transfer Of Clean Technologies” Programme On Technology And Environment, Organization For Economic Co-Operation And Development (OECD), Paris 1992

Pillai Poonam, “The State and Collective Action: Successful Adjustment by the Tamil Nadu Leather Cluster to German Environmental Standards”, Masters Thesis, MIT, Cambridge, MA, 

Rajamani S, “Tannery Waste management and Technological Options For Upgradation of Environmental Systems for Tanneries in Kanpur”, Proceedings of the Leather Research Industry Get-Together, Kanpur Chapter, August 22, 2001

Rao P.G, Inprocess Control Devices For Modernization of Tanneries”, Proceedings of the Leather Research Industry Get-Together, Kanpur Chapter, August 22, 2001.

Shanmugam Kavitha, “Polluting Leather Units face Closure Threat”, Business Standrard, April 28, 2002.

Tewari Meena, “Trade Liberalization and the Restructuring of Tamil Nadu’s Leather sector: Coping with Liberalization’s New Environmental Challenges and Lessons from Prior Episodes of Adjustment”, Paper Prepared for the Centre for International Development, Harvard University and the Government of Tamil Nadu, June 4, 2001.  

UNIDO, “Demonstration and Propagation of Cleaner Tanning Technologies and Improvement of OSH Practices and Effluent Treatment Plants”, United Nations Industrial Development Organization, DG/IND/98/213, December 2000.

UNDO document on “ Environment Programme Support Sub-Programme on Common Effluent Treatment Plant, Calcutta Leather Complex, West Bengal”, at http://www.undp.org.in/oop/qfullhit.htw? 

Warrier Gopikrishna S., “Tannery Effluent: Focus on Reverse Osmosis”, Business Line, April 6, 2002. 

Warrier Gopikrishna S, “Fleshing, Sludge no More a Waste-TN Plant to tap Methane for Use as Fuel”, Business Line, September 10, 2001.

� This is largely based on Ludvik J., “The Scope of Decreasing Pollution Load in Leather processing”, United Nations Industrial Development Organization, 9 August 2000.


� DGCI&S, Kolkata.


� Tewari Meena, “Trade Liberalization and the Restructuring of Tamil Nadu’s Leather sector: Coping with Liberalization’s New Environmental Challenges and Lessons from Prior Episodes of Adjustment”, Paper Prepared for the Centre for International Development, Harvard University and the Government of Tamil Nadu, June 4, 2001. 


� For a description of technical change in India’s leather industry, see: Tewari Meena, op.cit. 


� http://www.techno-preneur.net/timeis/technology/sctechFeb-March/entre15.html --


� Tewari Meena, op.cit.


� India Government of, “Technology Evaluation and Norms Study in Leather Tanneries”, Department of Scientific and Industrial Research, Ministry of Science and Technology, New Delhi, November 1992.


� Rao P.G, Inprocess Control Devices For Modernization of Tanneries”, Proceedings of the Leather Research Industry Get-Together, Kanpur Chapter, August 22, 2001.


� The tanneries in India are reported to consume between 30-to 40 litres of water per kilo of finished leather. This can be brought down to 15 litre/kg by the use of more efficient process management and reuse of water. But the cost of water in many places such as Kanpur is very low. Consequently, the tanneries have little incentive to save water. The situation is different in Tamil Nadu, where water scarcity is a big problem. Faced  with the shortage of water, some of these tanneries have brought down their water consumption to as low as 7-8 lit/kg.� This is largely achieved through better process management, without significant investment in equipment. KKSK Leather in Tamil Nadu provides a good example of water conservation by a tannery faced with water shortages. The tannery has brought down its water consumption to less than 5 liters per kilogram of leather by efficient process management. 


� Kennedy Lorraine, “Cooperating for Survival: tannery Pollution and Joint Action in the palar Valley (India)”, World Development, Vol. 27, No. 9, pp. 1673-1691.


� Rajamani S, “Tannery Waste management and Technological Options For Upgradation of Environmental Systems for Tanneries in Kanpur”, Proceedings of the Leather Research Industry Get-Together, Kanpur Chapter, August 22, 2001.





� Rajamani S, op.cit.


� Rajamani S, op.cit. 


�. Warrier Gopikrishna S., “Tannery Effluent: Focus on Reverse Osmosis”, Business Line, April 6, 2002. 


� UNIDO, “Demonstration and Propagation of Cleaner Tanning Technologies and Improvement of OSH Practices and Effluent Treatment Plants”, United Nations Industrial Development Organization, DG/IND/98/213, December 2000.


� “ U.S. Funds Study on Wastewater Recycling in Tamil Nadu Tanneries”, US Embassy. The Office of Public Affairs, Chennai-Press Release at http://usembassy.state/chennai/wwwhp018.html 


� Warrier Gopikrishna S, “Fleshing, Sludge no More a Waste-TN Plant to tap Methane for Use as Fuel”, Business Line, September 10, 2001.


� India “Tannery Modernization Scheme”, Indian Leather Development Programme, Department of Industrial Policy and Promotion, Ministry of Commerce and Industry, Government of India, New Delhi, undated.


� Business Line, March 8, 2002 


� Pillai Poonam, “The State and Collective Action: Successful Adjustment by the Tamil Nadu Leather Cluster to German Environmental Standards”, masters Thesis, MIT, Cambridge, MA, quoted in Tewari Meena, “Trade Liberalization and the Restructuring of Tamil Nadu’s Leather sector: Coping with Liberalization’s New Environmental Challenges and Lessons from Prior Episodes of Adjustment”, Paper Prepared for the Centre for International Development, Harvard University and the Government of Tamil Nadu, June 4, 2001.  


� Tewari Meena, op.cit. 


� ibid.


� With the growth in the number of tanneries in the recent years, the wastewater discharge from the Jajmau cluster has increased from 7000 cubic meter to about 10,000 cubic meter per day.


� Rajamani S, op.cit.


� The effluent which is discharged into the river Ganges does not meet the environmental norms. For example, the BOD of the discharge from ETP is in the range of 80-100, which is about three times the required standard. 


� There is dispute between the tanneries and the CETP management over the payment of operation charges. Initially, the proposed cost of the CETP was Rs. 70 million. Due to long delays in the completion of plant, there was an escalation of the cost to Rs. 220 million. The tanneries were reluctant to pay their share of the escalation. Many tanneries are now unwilling to pay their share of the operation cost of the CETP. 


� Rajamani S, op.cit. 


� Ibid.


� In fact, five  tanneries in Jajmau have been closed by the Pollution Control Board for non-compliance. Another 30 have been issued closure notice by the Board.


� Information provided by Mr. Paras Nath, Regional officer, UP Pollution Control Board, Kanpur.


� The minimum viable size for chrome recovery plant is 5 kilo litres. The cost of a chemical recovery plant of this size is about Rs. 0.6 million. The small tanneries can not afford this. Information provided by Dr. Garg, Scientist In-charge, Central Leather Research Institute, Kanpur.


� The proposed plant will cost between Rs.7 and Rs. 8 million.


� Information provided by Mr. Mr. Subhash Avasthi, CETP, Unnao


� This is calculated on the basis of the effluent produced by the companies. The CETP management has installed water meters in each tannery to calculate the amount of water used by the tannery.  





�Kubec Karel, “Report on Recommendations on Cleaner Production and Processes and Improving the Quality of Leather”,  United Nations Industrial Development Organization (UNIDO), DG/IND/98/213, March 2000.
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