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ABSTRACT 
The leather industry is one of the biggest in the world; however, this industry is also 
considered one of the most polluting industries in the world. While manufacturing has 
negative impact on the environment, it also creates jobs and has a positive contribution 
to the population's needs for food, shelter, healthcare, as well needs for comfort and 
decent level of life. For the sustainability of leather industry in longer run, all the three 

dimensions environmental, social and economical must be taken care. Among the social 
sustainability practices the parameters like: health and safety, employee development, 
diversity and equal opportunities at the workplace, work life balance, respect and 
protection of the worker’s rights, local community engagement, no use of forced or child 
labour, animal welfare, job security etc., are of prime consideration. Human power has 
important role in leather sector despite the fact that business seems affected by 
mechanization, also health and safety of humans are the utmost important social 
consideration. But the statistics of occupational health and safety in work life is alarming 

around the world. The workers in leather tanning processes regularly encounter physical 
and chemical risks. In this paper an attempt has been made to review occupational health 
hazards among the workers including home-based worker and child labour in leather 
industry. 
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Introduction: 

The leather industry generally uses hides and skins as raw materials, which are the 
by-products of meat and meat products industry(Ozgunay et al. 2007). In fact, tanning is the 
largest industry in the world based on a by-product(Alaoui, Ezzine, and Azzi 2012).  There is 
considerable use of chemicals and water in the conversion of hides into finished leather 
product and this generates a large amount of solid and liquid waste(Paul et al. 2013). To 
process 1000 kg of wet salted hides, around 30-40 m3 of water is required and out of 452 kg of 
process chemicals used only 72 kg are retained in and on leather and 380 kg are wasted and 
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discharged in various forms(Catalina et al. 2007). The total quantity of sludge (including 
biological treatment) dewatered to approximately 30% of dry substance will be 
approximately 420 kg for one tonne of wet salted hides. Only 53% of corium collagen and 
15% of the chemicals applied are retained in the finished leather. Only around 255 kg of 
finished leather is obtained for every 1 Mg wet salted hides processed(Monteiro De Aquim, 
Gutterres, and Trierweiler 2010). Although the liquid waste could be managed satisfactorily 
through the Common Effluent Treatment Plants / Effluent Treatment Plants (CETPs/ETPs), 
the solid waste from tanneries causes a major environmental problem through contamination 
of the soil and groundwater apart from emission of huge quantities of green house gases to 
the atmosphere. Large quantity of sludge is produced when wastewater from tanneries is 
treated. The sludge contains nitrogen, calcium, magnesium, phosphorus, trivalent chromium 
and sodium(Andrioli and Gutterres 2015). The above facts give an idea of environmental 
concerns of leather industry. 

On economical front, leather industry holds an important place in the Indian 
economy. This sector is known for its consistency in high export earnings and it is among the 
top ten foreign exchange earners for the country. The export of footwear, leather and leather 
products from India reached a value of US$ 5.64 billion during 2016-17. It is also an 
employment intensive sector providing employment to over 4 million people mostly from 
the weaker sections of the society. Women employment is predominant in leather products 
sector with about 30% share. (Council of leather exports, http://leatherindia.org/indian-
leather-industry/, assessed on dated 12/11/2017). As per the above reported results of socio-
economic facts, leather sector has an important role in country’s economy but the reported 
environmental facts shows that leather production includes many operations with different 
exposures, which can be harmful for the health of the tannery workers as well as nearby 
dwellers because many chemicals used in the tanning processes are considered as probably 
being carcinogenic to humans(Rita, Kumar, and Nivethitha 2015). 

Occupational health is a science concerned with health in its relation to work or 
working environment(Anon 2010). Occupational disease is temporary/permanent physical 
and mental illness due to work or working conditions of workers. As far as Homework in 
leather sector is concerned it is defined as subcontracted work, usually performed by women 
in their homes, and paid on a piece-rate basis(Delaney, Burchielli, and Tate 2017). Large and 
growing numbers of home-based working women are thus incorporated into global 
production networks (GPNs), where regulation and protections, such as trade union 
affiliation, barely exist(Barrientos 2013). Child labour is not a necessary consequence of 
homework but arises from the same labour relations that encourage the existence and growth 
of homework, and that perpetuate exploitation(Phillips et al. 2014). The health and safety of 
all employees is closely linked to the company’s productivity in all workplaces. If the society 
doesn’t give importance on occupational health and safety, it costs human suffering, fatal 
disaster and economic results(Alli 2008). 

 

Literature Review: 
The risks that happen in the working life are usually triggered by four main factors: 

Man, Machine, Media, and Management. Occupational accidents are in the form of human 
creation, physical and psychological structure, unsafe behaviors and environments, 
probability and outcome. Two types of risks are more common physical and chemical. The 
most common physical risks in leather enterprises are noise, heat, vibration, lighting, 
humidity, ventilation and dust. Under chemical risks, workers in the tannery and leather 
manufacturing industry may developed various diseases caused by biological, toxicological, 
and carcinogenic agents. The specific diseases due to the exposure of chemical agents used in 

http://leatherindia.org/indian-leather-industry/
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the tannery industry depend on upon the extent to which the worker is exposed to those 
agents (Padma et al. 2016). The chemical used in leather industry can be broadly divided into 
three categories: Pre-tanning chemicals, tanning chemicals, and post tanning chemicals. 
Various pre-tanning chemicals up-to liming stage (Salt, Biocides, Sodium Hydroxide, Sodium 
Hypochlorite, Formic Acid, Sodium Hydrogen Sulphide, Thioalcohols, Sodium Sulphide, 
Enzymes, etc.),  from deliming to tanning stage (Sulfuric Acid, Formic Acid, Hydrochloric 
Acid, Boric Acid Acetic Acid, Lactic Acid Organic Solvents Ammonium Chloride, 
Ammonium Sulphate, Carbon Dioxide, Enzymes, Sodium Chloride, Sodium Sulphide, 
Chromium Oxide, Zirconium Chloride, Titanium, Aluminum Oxide, Aluminum Sulphate, 
Salts, Synthetic Tanning Salts, Aldehyde Tanning Salts, Sodium Carbonate, Base Agents, 
Magnesium Oxide, etc.)and re-tanning & post tanning stage (Zirconium Chloride, Titanium, 
Aluminum Oxide, Aluminum Sulphate, Vegetable Tanning Salts, Aldehyde Tanning Salts, 
Aldehyde Tanning Salts, Sodium Carbonate, Sodium Carbonate, Organic Solvents, Anionic 
Pigments, Basic Paints, Azoic Materials, Acetic Acid, Formic Acid, Hydrochloric Acid, 
Bisulfate, Ammonium Bicarbonate, Sodium Meta Bisulphite, Sodium Thio Sulphite, Sodium 
Formate Sodium Acetate, Oxalic Acid, Biocides, Chlorofluoroplasts, Chromium Oxide, dyes 
and pigments etc.) and solvents (such as benzene, ethanol, tetrachloride, trichloroethylene) 
are used for the conversion of hides and skins to leather by removing the epidermis and 
subcutaneous layer and stabilizing the middle portion of the skin. During the process of 
tanning, infections can occur due to contact with the hazard, as the hide or skin serves as a 
route for a numerous micro-organism. Infection due to (Yeasts, tetanus, anthrax, 
leptospirosis, epizootic aphtha, Q fever and brucellosis) can occur to the workers during the 
tanning process due to infected hides. An important risk factor for workers of the tannery is 
exposure to chromium, mainly in the protein bound-form (leather dust) or in the organic Cr 
(III) form. The Chromium can enter the body by direct skin contact, ingestion or by 
inhalation. Long standing exposure to Cr (III) increases the risk of contact dermatitis, ulcers, 
and irritation of mucus membrane of the throat and nose(Padma et al. 2016). Perforation of 
the nasal septum and respiratory illnesses can occur on inhalation of chromic acid fumes as 
well as increased lung and nasal cancers(Ory et al. 1997) . Trivalent chromium is used in 
chrome tanning process, because of its lesser toxicity when compared to hexavalent 
Chromium. The hexavalent chromium is rapidly absorbed by the lungs into the blood and 
easily penetrates the cellular membranes and binds to the hemoglobin in the red blood cells 
thereby affecting the oxygen carrying capacity and impairing the lung function 
status(Benova et al. 2002). 

According to literature(Islam, Hossain, and Siddique 2017) working environment, 
types of work, way of work, smoking, use of PPE and lifestyle has a great impact on the 
health of the tannery workers. The chemical used in leather production are said to alter the 
structure of hides, and it may to the same extent have the same effect on worker’s skin. Many 
of these chemicals are considered to be potential sensitizers. Skin infections or contact 
(allergic) dermatitis (Aderaw, Engdaw, and Tadesse 2011) has been the most common 
morbidity among leather tanners who are exposed to the preservatives applied to the hides. 
The skin disorder is said to have a higher male preponderance when compared to females, 
and the incidence of the skin manifestations increases with age(Mohanta, Saha, and Hasan 
2012). Most of the workers experienced skin problems because of their frequent contact with 
chemicals, also the skin lesion on their bodies, particularly on hands fingers and legs were 
observed on workers, and the symptom of skin condition includes a rash, boil, and 
irritation(Mohanta et al. 2012). Occupational Health hazards among the workers of tannery 
industries are not only a matter of concern in developing country but also in western 
countries as well. Studies of leather- tannery workers in Sweden and Italy found cancer risks 
between 20% and 50% of the workers which is above expectation in case of their developed 
and safer health conditions of their inhabitants (Fabiha Tasnim 2016). 
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A number of studies have been done on child labor in India and the consequences of 
occupational exposures. India has the largest number of rural and urban child workers in the 
world. Children are employed in the manufacture of shoes particularly in Agra. It is 
estimated that as many as 25000 children may be involved in making shoes(Syed et al. 2010). 
Eighty percent of the children work at home where they are not only exposed to cramped, 
poorly ventilated environments but also come into physical contact with industrial adhesives 
or breathe vapor from glue(Syed et al. 2010). Other detrimental physical factors are poor 
illumination, noise, and chemicals such as leather dust, benzene, p-tert-butyrophenols, etc. 
Literature(Tiwari 2005) has also identified a number of health risks related to the leather 
industry, occupational cancers such as cancers of nose, nasal sinuses, larynx, lung, and 
gallbladder, hematological disorders such as a plastic anemia and leukemia, neurological 
impairment related to decreased nerve conduction velocity, dermatological disorders such as 
occupational vitiligo and dermatitis, and musculoskeletal problems such as carpel tunnel 
syndrome are all health risks related to leather industry. In addition, physical factors that 
merit consideration include contact with sharp needles and eye strain, headaches, and 
communicable diseases due to cramped and poorly illuminated living and working 
conditions. The psychological dimension contributed by the stress of work also affects the 
overall health of workers(Tiwari 2005). 

Even residing in the vicinity of the leather industrial area may be potential health 
hazard for children as reported in literature(Singh 2017), where the disease profile of the 
children residing in Unnao area of U.P was found out that 49.4% children suffer with fever 
constantly, 43.3% children suffer from stomach ache followed by 6.9 % with diarrhoea and 
3% of them suffering with vomiting. 14% of children suffer with cough and 10.4% of them 
suffer with headache.  9.7 % of children suffer with skin diseases. Around  0.9% of them 
suffer with respiratory problems followed by 1.3 % children with breathlessness. The 
important thing to be noticed there is 0.5% children suffering from cancer and 0.8% of them 
are suffering from TB, 0.7% of children were handicapped. Around 3.9% of them complaint 
about irritation in feet eyes face stomach and around 4.9% complaint about itching in eyes in 
stomach etc. Around 2.3% children children complained about swelling in eyes, mouth and 
joints, around 0.2% children suffer with severe disorder in which their nails get separated 
from the fingers. Around 0.3% complained of teeth problems and swelling in gums and 0.8% 
suffered with ulcers in mouth and stomach(Singh 2017). Varying prevalence of asthma (2.2% 
to 38%) among leather tannery workers in India has been reported previously(Shukla, 
Kumar, and Öry 1991) with moderate to high exposures at workplace found to be 
significantly associated with asthma(Ory et al. 1997). An interview-based study investigated 
40 children employed in the small-scale leather industry in Calcutta, along with a control 
group of 40 nonworking male children of the same age group, locality, and socioeconomic 
class. Three health problems—low back and ankle pain, dizziness, and tingling pain in the 
hands were found in a significantly higher proportion in the working children. It is possible 
that the particular sitting posture of the child workers for long working hours (55% of the 
children worked for 14 hours a day and 85% worked for more than 10 hours a day) and the 
chemical nature of the glue and solvents used in this industry were responsible for these 
manifestations in the working children. Occurrence of specific signs and symptoms of 
nutritional deficiency such as Bitot's spot, night blindness, glossitis, angular stomatitis, and 
dental caries were found more commonly in the working children compared with the control 
group, although the difference was not statistically significant(Mitra 1993). Another 
interview-based study focusing on the socio-cultural factors affecting child laborers (aged 7 
to 14 years) in the footwear industry revealed that the foremost cause of taking up 
employment by children was poverty. The overall effects of such labor were deprivation of 
education and lowering of aspirations of children(Mitra 1994). 
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Conclusions: 
Employment generation does not necessarily translate into a better deal for labour, 

especially women. The middle aged and old aged people are dominated in the tannery 

occupations. They come from very poor income status and their wages play a crucial role in 

household income. The majority of workers are temporary or causal laborers. Women are 

more prone to occupational health problems in India, due to job insecurity for poor working 

women because of availability of excess labour, women are trapped in malicious cycle of low 

productivity, low income, under nutrition and infectious diseases. 
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