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Robotics - How It Does Boost !!!

Industrial robots are on the verge of revolutionizing
manufacturing sectors. As they become smarter, faster and
cheaper, They get being called upon to do more—well beyond
traditional repetitive, onerous or even dangerous tasks such as
welding and handling of materials. They are taking on more
“human” capabilities and traits such as sensing, dexterity,
memory, trainability, and object recognition. As a result, they
are taking on more jobs—such as picking and packaging,
testing or inspecting products, or assembling minute
electronics. In addition, a new generation of “collaborative”
robots ushers in an era shepherding robots out of their cages
and literally hand-in-hand with human workers who train them
through physical demonstration.

Europe is the global leader in the footwear industry for high
value added shoes, with production centred on Italy and Spain.�
Fashion dictates that the footwear industry has some of the
shortest production runs in almost any industry, so any
automation would have to be extremely flexible in order to cope
with small production batches. The modern robots (ROBOFOOT)
recognizes that it will have to modify current production layouts
and facilities in order to introduce advanced flexibility. Within the
robot cell, an intelligent vision system will scan the scene and
work in conjunction with a force sensor to recognize the objects
within the cell and identify the components, such as the lasts, the
various shoe parts and the packaging. The robot will then be able
to use its sensors to locate the best positions to manipulate the
shoe components and grasp the final packaging.

As costs of advanced robotics continue to fall (from several
hundreds of thousands of dollars now to tens of thousands)
and applications widen, industries beyond automotive – such
as food and beverage – are adding them to their ranks. One
major robotics company refers to its new-generation robot as
an “intelligent industrial work assistant.” Presently, there are
estimated 1.5 million robots toiling away globally, with about
230,000 in the US alone.

Robots have also caught the eyes of investors, such as recent
high-profile pure-play robotics investments by Google and

Amazon. According to PwC’s Money Tree survey, US venture
capital investment in robotics technology has surged in the
last couple of years. This maturing “R generation” holds myriad
implications for the future of manufacturing. Wider adoption
of robots comes at a time when manufacturers—both big and
small—are under increasing pressures to squeeze even greater
productivity from their workforces and when wage arbitrage
seems less attractive in some locales, such as China, as it was
a decade ago for US manufacturers. Broader adoption of robots
may even help to spur greater re-shoring of manufacturing from
overseas back to the US—or closer to the US market, such as in
Mexico. And, for small and medium-sized companies, a question
is arising sooner than most probably expected: “Is now the
time to hire some automated help?” That question isn’t being
prompted only as a result of increased affordability. The nascent
age of “nearly human” robots is driving greater efficiencies,
and holds promise to reduce injuries of labour force and drastic
reduction of occupational health hazards.

Manufacturers are also finding that being competitive means
injecting greater flexibility into their production in order to
satisfy consumer demand for products with shorter life cycles
and a greater variety of products or variants of existing products,
and are tapping robots to help on this front as well. All this
opens new options, choices and paths for manufacturers.

But question which go on murmuring are whether  robots can
take on labor in ways that frees up and makes better use of
human resources and unleashes innovation? Are there ways
robots can be applied in applications that a current workforce
is unable to carry out (such as those of high precision or force)
which will open new opportunities of faster and greater
production of existing products or, perhaps more important,
enable altogether new product development? Are robots an
economically viable and realistic solution to the increasing
difficulty of securing a sustainable manufacturing workforce?
If robots displace employees, are there plans in place to move
those employees to other tasks—preferably more interesting
and attractive to them and more valuable to the company?
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We have found that while the majority of respondents have
already adopted robotics technology, there still exists real
barriers for those which have yet to do so, citing limitations
such as cost, the lack of perceived need, and expertise and
skills needed to properly exploit them. Now the ethical question
surpasses the technological advances whether robots are job
makers or job takers !!

Robots are being brought on lines to do work that’s undesirable
or dangerous, or that they can perform better (with greater
precision, strength or stamina) than humans. But could a greater
robotic work force actually drive a need for more human talent
to train, repair and minister to that growing robotic workforce?
Not to mention the talent needed to develop the burgeoning
robotic technology industry itself ?

According to a PwC survey of US manufacturers, over one-third
of manufacturers said that the biggest impact robots will have
on the manufacturing workforce in the next three years is that
they will lead to “new job opportunities to engineer advanced
robots and robotic operating systems.” And about one in four
felt the biggest impact would be “more demand for talent to
manage the robotic workplace.”

Equally important is that 27% of manufacturers said the biggest
impact would be “replacement of workers.” “The conventional
thinking is that companies are buying robots to replace people.
It is not that simple. In many cases, companies are using robots
so they can expand and improve product quality and increase
production. They end up hiring more people such as engineers
or sales staff to support that growth,” said Greg Selke, CEO of
ONEXia, Inc., a Philadelphia-based provider of automation
hardware and software to manufacturers. “One of our clients is
an electronics company that needed a robot to apply epoxy on
very small parts— the robot justified that functionality as the
task would be very difficult for a human to accomplish. It had
nothing to do with firing people,” added Selke.

Consider electric auto-maker Tesla, now the largest auto-
industry employer in California (employing more than 6,000
with plans to add another 500 by the end of 2014) but also
renowned for its cutting-edge automation. The company
deploys at least 160 robots to help produce its Model S—
chipping in to install batteries, cabling components and to bend

and form aluminum. The company is targeting production of
500,000 vehicles a year by 2020 and is mulling opening a
factory (to mass produce car batteries) which would employ an
additional 6,500 workers. While in Tesla’s case, automation
has helped fuel overall growth which has, in turn, been
followed by additional hiring, other companies could well
find that the adding of robotics (and subsequent growth
through automation) does not necessarily lead to increased
hiring. Indeed, the effects of robotics on workforces are many
and varied.

Deploying robotics is not only a functional or operational issue
for companies and their employees. It can also be an emotional
one. How best to keep morale up among human workers and to
nurture professional mobility and avoid consternation amongst
a workforce looking over its shoulder in fear of losing jobs to
new robotic hires? Consider a recent Harvard study which
explored German, British and Chinese workers’ response to
different conditions surrounding being replaced by a robot. It
concluded that workers were more concerned over being
botsourced (displaced by a robot) when their jobs are described
as requiring more emotion than cognition. It also found that
workers of different nationalities tend to define cognitive-
oriented and emotion-oriented jobs differently.

There is also speculation that robots could actually stimulate
employment of humans—through not only their manufacturing,
but also the talent needed to program, train, maintain and repair
them. According to one study, global “robot-driven” job creation
could reach 1.5 million through 2016. However, it is important
to note that while new robotics-related job growth is likely, it is
also likely that robot-linked job losses will also accompany that
growth and that the net jobs growth as a product of robotics
technologies will likely differ from company to company and
sector to sector.

As companies continue to embrace robotics and other types of
automation and grow more data-driven, their success will largely
hinge on shaping and building a workforce that can best exploit
such technological advancements. To do that, manufacturers
are feeling a growing need to pull from a wider—and deeper—
pool of talent. According to a PwC analysis based on U.S. Bureau
of Labor Statistics, the most robotics-intensive manufacturing
sectors in the US as a proportion of the total work force—i.e.,
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automotive, electronics and metals—employ about 20% more
mechanical and industrial engineers than do less robotics-
intensive manufacturing sectors. They also happen to pay
higher wages than other manufacturing sectors. These
industries also employ a higher proportion (nearly twice) of
installation maintenance and repair workers, than do other
manufacturing sectors, partially due to their need to program,
operate and service robots. Interestingly, these sectors also
tend to have a higher proportion of production-line workers—
and these workers earn higher wages than sectors that are less
robotics - intensive. However, engineers at the most robotics-
intensive manufacturing sectors earn slightly less than
engineers employed by the overall manufacturing industry.

As manufacturers adopt a new generation of robots designed
not only to be safe around humans but also to actually work
collaboratively with humans, a new relationship will emerge
between man and machine, with robots as bona fideco-workers
and assistants—not just high-tech tools sequestered behind glass.

The entry of the collaborative robot (or so-called “co-bot”) on
the factory floors, assembly lines and distribution centers is
already underway. Plug-and-play robots, such as the newest
generations of Universal’s UR5 and UR10 are designed to work
next to people in warehouses and small businesses, doing tasks
such as sorting packages, operating CNC machines or applying
glue in an automotive factory. They’re designed to be safe around
people; they can slow their speed when a human enters their
work space, then speed up after the human leaves.

Rethink Robotics’ Baxter, a humanoid-looking robot with a torso,
two arms and even a screen with a face that shows facial
expressions (e.g., of concentration, confusion or satisfaction)
lets factory workers guide its arm through a task and program
the activity through physical example, rather through
programming. It can learn—through relatively fast physical
demonstration—simple, repetitive tasks like picking up parts
off a conveyor or packing and unpacking boxes. This saves
time and costs on complex set-ups which can take weeks or
even months, depending on the task, with traditional industrial
robots. Ease of trainability of the next generation of robots will
likely be useful especially for small and medium-sized

enterprises which need to toggle between different products
and produce in small batches.

The newer generation of co-bots is also lowering the barrier to
entry for smaller companies with limited capital and expertise
to program, calibrate and set-up traditional industrial robots.
“What we’re really talking about for the end-goal is for the
human and the robot to move a heavy part together in a safe
way,” said Dr. S.K. Gupta, Professor, Department of Mechanical
Engineering and Institute for Systems Research, University of
Maryland, in an interview with PwC. “We are really close—I
think within two years—from getting robots to genuinely and
commonly take part in physical collaboration... Not just the
dirty dangerous or hard tasks in structured environments, but
say, for example, mix batch injection molding where a specific
part is removed, cleaned, inspected and placed into a container,”
Gupta added. Getting humans and robots to work more closely
will likely come about as robotics developers continue to
incorporate human characteristics in robotics systems.
University of British Columbia researchers, for example,
programmed a robot that uses human-like non-verbal
communication cues and body language (e.g., head, neck and
eye movements) to improve communication with humans. They
found that movements such as eye gaze as a cue made a robot’s
handing over of a water bottle to a human more fluid.

Robots are good at precision, for example to polish a part. But
even polishing can require human touch or human perception.
So, there are ways in which it makes sense for robots and
humans to work on the same application, added Gupta, with
each taking on sub-routines of a multiple-task job. There are
many instances in the final steps of assembly of a product that
could require precise alignment, for example, bringing a part
into place which takes a lot of dexterity and precision. You
could break a large task into sub-tasks that bring into play
human-robot collaboration. In these ways, instead of two
humans working together, you could have one human and one
or two robots working in a hybrid approach.

   Dr.  Goutam Mukherjee
     Hony. Editor, JILTA
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From the desk of  General Secretary

17 th Sanjoy Sen Memorial Lecture

Above was organized at Freya Design Studio, ILPA Leather
Goods Park, Calcutta Leather Complex at 11.30 Hrs. on Monday
the 14th January, 2019.

The programme commenced with garlanding portrait of Late
Sanjoy Sen by the following :-

1. Mr. Arnab Jha, President, ILTA.
2. Prof. Asok Kumar Banerjee, President, Calcutta

Management Association, the Chief Guest.
3. Mr. Ramesh Kumar Juneja, Regional Chairman (East),

CLE, Guest of Honour.
4. Mr. Imran Ahmed Khan, General Secretary, CLC Tanners

Association, Guest of Honour.
5. Mr. Adhar Sahni, President, Indian Leather Products

Association, Guest of Honour.
6. Mr. Tapan Nandi, President, ILPA Leather Goods Park.
7. Mr. Arjun Kulkarni, Vice President, Indian Leather

Products Association.
8. Mr. Alok Kumar Basu, Ex-Editor, JILTA.
9. Mr. B. C. Jana, Joint Secretary, ILTA.

10. Dr. Goutam Mukherjee, representative of GCELT.
11. Mr. Kanak Kumar Mitra, representative of Alumni

Association of GCELT.
12. Ms. Sudipa Chatterjee, representative of CFTC, Budge

Budge.
13. Mr. Binoy Singh, representative of CLCTA.
14. Mr. Anirban Bhattacharjee, GM (Admin), Calcutta

Management Association.

Above was followed by Welcome Address of Mr. Arnab Jha who
briefly recalled various contributions of Late Sanjoy Sen to the
Industry and recapitulated on various posts held by Late Sanjoy
Sen as President or Chairman of various organizations /
institutions.

The dignitaries present as Chief Guest and Guests of Honour
were then g reeted each with a bouquet and a memento as
follows :-

1. Prof. Asok Kumar Banerjee by Mr. Arnab Jha, President,
ILTA

2. Mr. Ramesh Kumar Juneja by Mr. Asit Baran Kanungo, Vice
President, ILTA

3. Mr. Imran Ahmed Khan by Dr. Goutam Mukherjee, Editor,
JILTA

4. Mr. Adhar Sahni by Mr. Shiladitya Debchoudhury, Joint
Secretary, ILTA

5. Mr. Tapan Nandi by Mr. B. C. Jana, Joint Secretary, ILTA
6. Mr. Arjun Kulkarni by Mr. Kaushik Bhuiyan, Hony. Treasurer,

ILTA

The names of the recipients of Sanjoy Sen Memorial Medals
were then announced :-

Miss Bushra Qamar, topper in B. Tech Leather Technology
Examination of HBTI, Kanpur in 2018 who received the award
from Prof. Asok Kumar Banerjee. The other recipient of Sanjoy
Sen Memorial Lecture was Miss Akanksha Kumari who was
topper in B. Tech Leather Technology Examination of
Muzaffarpur Institute of Technology, Muzaffarpur in 2018. This
information was made available too late for the topper to make
a suitable travel plan. Her certificate and medal will be forwarded
by speedpost.

On behalf of the Govt. College of Engineering & Leather
Technology, Dr. Goutam Mukherjee, Associate Professor
announced the following awards :-

Gold Medal to composite topper of 4 years in Leather Technology,
2017 to Mr. Saurabh Sarkar whose mother received the award
from Mr. Susanta Mallick, General Secretary, ILTA.

Dr. P. K. Basu Memorial Scholarships were awarded to the
following :-

a) Miss Juin Sarkar who received the award from Mr.
Arnab Jha.

b) Mr. Kundan Mukherjee who received the award from
Mr. Imran Ahmed Khan.
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c) Mr. Dipayan Adhikari whose father received the award
from Mr. Ramesh Kumar Juneja.

d) Another recipient of the scholarship was Mr. Arpan
Sarkar who was absent.

What followed was addressing the gathering by Mr. Ramesh Kumar
Juneja, Mr. Imran Ahmed Khan and Mr. Adhar Sahni respectively.

Mr. Juneja recalled many contributions of Late Sanjoy Sen to
Industry and spoke in respect of increasing investments of the
Govt. of West Bengal in CLC. He also spoke about 2nd CETP
which was likely to be operative in 1.5 to 2 years.

Mr. Imran Ahmed Khan spoke about his legal battle in the court
for 8 long years to get IT sector to be located outside CLC area.
He informed several issues with respect to Kolkata Leather
Complex for better future of leather industry in West Bengal,
some of them are – 5, 6, 7, 8 Modules of CETP, ETS Re-designing,
Footwear Park etc.

Mr. Adhar Sahni in his address had a message to the students.

Mr. Arnab Jha then introduced Prof. Asok Kumar Banerjee to the
gathering and requested him to deliver the 17th Sanjoy Sen
Memorial Lecture titled “Management Challenges in
today’s turbulent Economy : Case Study approach in
Indian Leather and allied Industries”.

The lecture which was most thought provoking and was of
immense interest to the younger generation attending the
lecture lasted for over one hour.

Mr. Susanta Mallick, General Secretary, ILTA then commenced
offering Vote of Thanks by first stating that Late Sanjoy Sen
was our President for over three and a half decades in
succession with his immense contribution to the Industry and
our Association before passing away on 31st August, 2001. Mr.
Mallick stated that from 2003 we have been organizing Sanjoy
Sen Memorial Lecture on his birthday 14th January. That way
today’s lecture has been the 17th Sanjoy Sen Memorial Lecture
where we felicitate the toppers of B.Tech Leather Technology
Exam of HBTI, Kanpur & MIT, Muzaffarpur.

He expressed his heartiest thanks to the dignitaries, guests
and members present and his appreciation of the achievements
of the Award Winners and wished a bright future for them.
Mr. Mallick then briefed the gathering in respect of the
forthcoming seminar at Chennai during IILF-2019 stating that
the seminar which we have been organizing since 2014 will
henceforth be termed as “Prof. S. S. Dutta Memorial Lecture”.
He gave details in respect of various dignitaries who have
consented to be present on 2nd February, 2019 and extended a
most cordial invitation to all to attend the seminar.

Wishing a Happy, Prosperous and Peaceful 2019 to all, Mr.
Mallick requested all to join for the working lunch.

8 th MONI BANERJEE MEMORIAL LECTURE

This will be held on Friday the 15th March, 2019 at Freya Design
Studio, ILPA Leather Goods Park, Calcutta Leather Complex,
Bantala. Other details in respect of the programme will be
communicated in due course vide individual invitation cards.

Members wishing to avail transport  (which may be arranged by
ILTA) from Parama Police Station opposite Science City for to &
fro journey to Bantala are requested to advise ILTA office Tel.
No. (033) 2441 3429 / 2441 3459 latest by 7th March, 2019.

Health Camp

A health camp is proposed to be jointly organized by ILTA,
Indian Medical Association and R. N. Tagore Hospital at ILTA
office in end February/Middle March 2019 where the following
tests will be carried out at no cost to the Members :

Blood Group, ECG, Random Blood Sugar, Blood Pressure,
Hemoglobin, Cardiac Consultation, Chest Test besides recording
height & weight.

Time of the camp will be from 11.00 Hrs to 14.30 Hrs.

If you are interested, kindly inform ILTA office Tel. No. (033)
2441 3429 / 2441 3459 latest by 20th February, 2019 with your
name and date of birth.

The next step proposed is “Health Talk” consisting of Audio-
Visuals and physio therapy demonstration.
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You are requested to :-

a)  Kindly inform us your ‘E-Mail ID’, ‘Mobile No’, ‘Land Line No’, through E-Mail ID :
admin@iltaonleather.org or over Telephone Nos. : 24413429 / 3459 / 7320. This will help us to
communicate you directly without help of any outsiders like  Postal Department / Courier etc.

b) Kindly mention your Membership No. (If any) against your each and every
     communication, so that we can locate you easily in our record.
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An Approach to Reduce the Possibilities of

Chromium (VI) Formation in Leather with

Balsyn® SAR

Abstract

The main hazards related to chrome tanning is an oxidation of
free Cr(III) to CR(VI) in leather. This hexavalent Chromium is
well known toxic material to humans, animals and environment.
Here Balmer Lawrie followed a strategy to improve chrome
fixation or to reduce the presence of free/unfixed chrome Cr(III)
in leather in order to reduce chrome discharge during leather
processing and also to avoid/reduce the possibilities of Cr(VI)
formation in leather through its product Balsyn® SAR.

Int roduct ion

Basic Chromium Sulphate is the most popular tanning agent
in global leather production and 90% of hides and skins are
being tanned with this tanning material. This tanning involves
environmental risks from the possible oxidation of Cr(III) to

Cr(VI) and this hexavalent chromium is known to be toxic to
animals and humans. More over the residual chrome in chrome
tanning and re-chroming waste water is the main origin of
chrome in effluent. A considerable amount of chrome is also
released from leather in almost all the post tanning processes
such as washing, neutralization, retanning with various
retanning agents, dyeing, fatliquoring. and acid fixation. As a
result more than 60 % of chrome added is discharged into
waste water. This fact demonstrates that the chrome that

effectively reacts with collagen and produce tanning action
have not been released during these processes. Hence different
products and process emerged to control chrome load in the
effluent and also to avoid the formation of chromium (VI) from
released Cr(III).

This paper deals with the direct and indirect source of Cr(VI) in
leather  and the role of Balsyn® SAR to reduce the possibilities
of  Cr(VI) formation in leather as well as to reduce the chrome
load in the environment through chrome fixation.

Source of  Cr(VI) formation in leather making

It is a fact that Cr(III) can be oxidized under certain conditions
to a hazardous hexavalent form of Cr(VI). The formation of Cr(VI)
is through direct sources and indirect  sources such as
auxiliaries, chemicals, process parameters and storage
condition due to the presence of oxidizing agents in specialty
chemicals used for leather making. Hence a need for scientific
assessment is emerged to exclude this oxidation during normal
condition of use.
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The presence of unreduced chromium in the Basic Chromium
Sulphate, metal complex dyes and inorganic pigments based on
lead chromate are the direct source of Cr(VI) formation in leather.

Neutralization

At higher pH during wet blue leather neutralization with
sodium bi carbonate, ammonia and cationic auxiliaries may
promote the oxidation of Cr(III). It has been reported that
leather samples treated with above chemicals shows the
presence of Cr(VI) in  extreme condition at 80p C for 24 hrs.
There is no direct correlation between the final pH and Cr(VI)
conversion was reported.

Heating/Sunlight drying/Photo ageing

Thermal ageing or exposure to UV light can induce the
formation of large amounts of Cr(VI). It is also reported that
the natural light or UV light produced by lamp of 366 nm can
induce the formation of Cr(VI).

Fatliquoring and Bleaching Agent

Presence of free radicals present in the single or multiple
unsaturated fatty acid in fatliquor  products based on natural
oil is released in the presence of UV light can significantly cause
the formation of  Cr(VI).

During ageing, the double bonds in fatliquor base are prone to
be attacked by oxygen. Auto oxidation leads to formation of
radicals and hydro peroxides. Peroxides formed are likely to
react with the trivalent chromium and converting into hexavalent
during ageing. Bleaching agents are also source for free radicals.

From all the above said sources it was understood that the
formation of Cr(VI) is due to the presence of  free/extractable/
leachable/unfixed/ soluble  Cr (III) in the leather. Experiment
was done to show the presence of Balsyn® SAR in re-chroming
to aid in chrome fixation and thus helps in reduce the
possibilities of Cr(VI) formation in leather.

Process adopted for experimental trials

Rechroming was done for wet blue goat leather having thickness
of 1.0/1.1 mm with the following recipe

Table :1



 www.iltaonleather.org    JILTA                                                                                                                                   FEBRUARY, 2019        26

            Article

Experiment : With  2% Balsyn® SAR
Control        : Without  Balsyn® SAR

Control and experimental leathers were tested for extractable
chromium content by ISO 17071-I and can be seen from the
below table that the free chrome or incomplete chrome
absorption in leather was reduced from 192.2 ppm to 34.7
ppm with the aid of Balsyn®  SAR.

Table : 2

Nature of polymer used :

We have used BALSYN SAR, an in-house synthesized acrylic
copolymer with more branching of carboxyl groups. The
molecular weight, nature of carboxyl branching makes it more
approachable for complexation with chromium.

Illustration of more branching

A copolymer with multiple carboxyl functionalities was prepared
by solution technique radical polymerization of vinyl monomers

Conclusion:

The above results shows the presence of poly carboxyl group
in  Balsyn® SAR forms a complex with free or unbound chrome
and aids in chrome fixation, thus helps in the reduction of free
chrome (Table.2) by 82 % in re-chroming. However the
percentage of free chrome will vary with wet blue leather based
on process method and the material used.

Different experiments are in progress to find out the application
of Balsyn® SAR in chrome tanning , neutralization, washing
and in post tanning in the reduction of  chrome load  and also
in chrome fixation to reduce the possibilities of chrome(VI)
formation in leather.
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with carboxyl groups and a brancher. This polycarboxylate based
polymer with multiple carboxyl ends binds more chromium to
leather leading to less extractable chromium as stated in Table -2.

Influence of Balsyn® SAR in Chrome fixation
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Abstract

The leather industry and its associated sectors contribute
significantly to the Indian economy. The increasing size of the
population, the increasing material per capita demand, and the
material and energy inefficiency of industrial activities are
affecting our human and environmental health at an alarming
rate. Many environmental problems are associated with the
leather industry. Waste discharge from tanneries pollutes the
air, soil, and water, causing serious health problems. It is known
that all the stages of leather processing, individually and
collectively impact negatively on the environment. The paper
describes and analyses the leather tanning industry in India. It
focuses on explanations of the lack of conformity between the
relatively strict environmental regulations and the high effluents
from the tanning industry. The most important reasons for lack
of firms’ compliance with the environmental regulations are
that the enforcement of the regulations is poor and fraudulent.

Keywords: Leather industry, pollutants, effluents, tannery,
environment

Int roduct ion

Though we may consider ourselves intellectually and
technologically superior to our cave-dwelling ancestors, we
still adorn our bodies, transports, and homes with the skin of
conquered animals. However, unlike the wholly organic methods
used by our forebears, the modern leather industry is
simultaneously killing the local environment and the people
that work there with a toxic slurry of chemicals.

The current worldwide market for leather is booming. Around
23 billion square feet of leather are produced annually in a total
market worth $77 billion (US), according to recent estimates
published in the Scribes Guild Journal.

The world’s top leather producers include China and India with
6.6 billion square feet and 2 billion square feet, respectively.
Other developing nations such as Bangladesh, Ethiopia,
Cambodia, and Vietnam are becoming increasingly involved in
the leather trade due to their lack of stringent labour,
environmental safety, and manufacturing regulations (Gupta,
et.al. 2018).

Leather footwear is by far the largest outlet for the stuff, valued
at $47 billion; over 60% of the world total trade while the next
largest outlet, leather goods, and products (including gloves)
were worth about $12.3 billion and constituted 15.9 % of the
total world trade. Leather clothing, auto upholstery, home
furnishings, and miscellaneous other uses rounded out the
remaining outlets with between 8 and 14% shares.

The type of leather produced in a given region depends largely
on the dominant source available. Exotic leathers are also
becoming more common. The Indian leather industry accounts
for around 12.93% of the world’s leather production of hides.
India’s leather industry has grown drastically, transforming from
a mere raw material supplier to a value-added product exporter.
Total Indian leather good exports stood at US$ 3.05 billion
during April-October 2018. During April-October 2018, the major
markets for Indian leather products were US (16.73%), Germany
(12.31%), UK (11.41%), Italy (7.48%), and France (5.54%).
During April-October 2018, exported products include leather
footwear (US$ 1,293.2 million), leather goods (US$ 799.47
million), finished leather exports (US$ 466.76 million), leather
garments (US$ 295.06 million), and leather footwear component
(US$ 196 million) (IBEF (2019).

The tanning process

The tanning process is essentially designed to preserve hides
and stabilize the material so that it does not rot or harden into
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an unusable form. The process involves preparing the hide ;
scraping it clean of meat, fat, and hair; and optionally applying
debilitating lime pastes, bleaching, or pickling the hides to
makes it more receptive to tanning. The difference between a
tanned hide and a rawhide can be assessed based on their
reactions to heat and water. Rawhide is�animal skin that has
not been exposed to�tanning. Rawhide will harden in the heat
and, putrefy when rewetted. On the other hand, tanned leather
remains flexible in heat and does not putrefy when wetted.
There are a number of different tanning methods available,
depending on the attributes and uses of the final product
(Covington, 2009). The methods are:

§ Vegetable-tanned leather uses tannins found in
vegetables, tree bark, and other naturally plant-derived
sources. These chemicals produce soft brown leather that
is ideal for leather carving and stamping but is very unstable
in water. When bathed in hot water, vegetable-tanned leather
will shrink and harden drastically, which is why it was once
used as both an early form of plate armor as well as for
bookbinding.

§ Synthetic-tanned leather is often used as a chromium-
tanning alternative. Synthetic tanners are aromatic syntheses
artificially produced. Examples include formaldehyde,
glutaraldehyde, acrylates, and phenols. The synthetic
tanning method is not used as an isolated tanning process,
but mainly as part of a combination tanning process with
either chromium or vegetable tanning. Chrome leather
production ensures retanning with synthetic tanning agents
as they provide the necessary ‘fullness’ to the leather. It is
easy to spot this kind of leather by its creamy white colour.
After tanning, when the leather is still wet and not dyed, it
gets a bright colour and hence is referred to as wet white.

§ Alum-tanned leather is produced using aluminum salts
(alum) mixed with natural binding agents like flour or egg
yolks. The mineral tanning process is also known as ‘Tawing’
and is one of the oldest tanning processes. After treatment
with alum, the dried leather is stiff and firm. The leather is
then tumbled and greased to make softer. Far lighter colour
shades are possible with alum than vegetable tannins,
though the resulting product will be far less supple.
Nowadays, it is not usually regarded as ‘tanned materials’
as it turns putrid in water.

§ Aldehyde-tanned leather is the primary alternative to
the most popular form of tanning, which uses chromium,
instead leveraging glutaraldehyde or oxazolidine. Like
synthetic tanned leathers, Aldehyde leather is white in
colour. It is also very water absorbent, soft, and can be
machine washed, making them perfect for use in chamois.

§ Chromium-tanned leather is the most popular form of
producing leather and one of the most noxious. It relies on
a toxic slush of chromium salts and tanning liquor to
produce a supple and often light blue coloured product.
The prepared hides are first pickled in a vat of chromium
until the material’s pH drops to 2.8 - 3.2, and then they are
transferred to a secondary vat filled with tanning liquor, which
penetrates the leather. Once the liquor is evenly absorbed,
the pH of the vat is increased between 3.8 and 4.2. This
fixes the tanning material to the leather at a molecular level
and helps reduce the amount of shrinkage experienced when
the leather is submerged in warm water.

Once the tanning operation is complete, the leather is allowed
to dry and the ‘crusting’ procedure begins. The leather may be
thinned, retanned, and lubricated before being coloured,
softened, and shaped.

Objectives

This paper focuses on the lack of comprehensive information
and literature on the detrimental effects of the leather industry
on human health. To minimize these health risks and improve
the health of the working or living population near the tanneries,
it is important to learn and measure the burden of pollution
that the leather industry contributes. Tannery waste
contaminates the air, soil, and water and causes serious health
problems. Exposure to such a contaminated environment has
led to a variety of disease processes, including dermatitis,
asthma, hepatic and neurological disorders, and various
malignancies. Overall research on the effects of pollution from
leather industries and its related health problems on the
population and the specific discharge standards for tanning
industry effluents have been discussed.

Methods

This work is based on a review of literature related to the effects
of the leather industry on human and environmental health.
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The information was collected from books, annual report, and
journals relating to the leather industry. Opinions expressed in the
newspaper and different publications have been used in this study.
A set of recommendations for improving the situation and
rectification of environmental health problem has been discussed.

Review of literature

Leather manufacturing and environment

The tanning industry poses many dangers to both the
environment and those that work within it. The primary
environmental threat involves the dumping of solid and liquid
waste that contains leftover chromium and other hazardous
compounds (Balasubramanian, 2019). This is common in
regions without strong environmental protection standards.
Even in fully modernized and carefully managed facilities, it is
nearly impossible to reclaim all of the pollutants generated by
the tanning process. As a rule of thumb, tanning one ton of
hide typically results in 20 to 80 cubic meters of wastewater
with chromium concentrations around 250 mg/L and sulphide
concentrations at roughly 500 mg/L, not to mention the offal
effluence from the preparation phase and the pesticides often
added to keep mold growth down during transport to the facility.
Eventually, 70% of the untreated hide is discarded as solid
waste; hair, fat, meat, sinew, everything goes straight into the
trash (Gardetti, 2018).

There are certainly ways to mitigate these effects. The ‘Chrome
Management in the Tanyard’ a report of the United Nations
Industrial Development Organization (UNIDO) suggests industry
proven techniques of direct recycling of same chromium bath
for both the initial tanning and subsequent re-tanning stage,
reducing chromium levels in wastewater by 21%. In addition,
by reclaiming chromium, either by rapidly precipitating it out of
the acid bath using sodium hydroxide or sodium carbonate or
slowly pulling it out with magnesium oxide, one can recapture
at least 25 - 30% of the bath’s chrome content. A study
conducted during 2002 for 540 Indian tanneries suggests that
a mixture of 70% new chromium and 30% recaptured chrome
produces almost the same results as 100% new chromium
(UNIDO, 2019).

The UNIDO study authors wrote, ‘even though the chrome
pollution load can be decreased by 94% on introducing
advanced technologies, the minimum residual load 0.15 kg/t

rawhide can still cause difficulties when using landfills and
composting sludge from wastewater treatment on account of
the regulations currently in force in some countries’. All these
advanced recovery techniques require investment for proper
implementation and many developing nations are unable to set
up such technologies for environmental protection. Therefore,
in regions where such regulations are relaxed or easily bypassed,
tanneries are still throwing the chrome out with the bathwater.

Wastewater pollution is primarily a byproduct of the initial
preparation or beamhouse stage, wherein bits of flesh, hair,
mold, poop, and other animal byproducts are mixed into wash
water and discarded. Minute doses of chromium are needed to
regulate metabolic functions. However, in large doses, when
chromium-laced waste is dumped into regional water systems,
it can damage fish gills, incite respiratory problems, infections,
infertility, and birth defects. It can also instigate a number of
serious cancers throughout the food chain (Parsa, 2012).

The effect on its makers

Working in the tannery, itself is hazardous. Often it is due to
inadequate or non-existent worker protection. These include
slips and falls on improperly drained floors; exposure to lime,
tanning liquor, acids, bases, solvents, disinfectants, and other
noxious chemicals; injury from heavy machinery or flaying
knives are all terrifyingly real hazards. Still, the most dangerous
part of modern tanning is handling chromium. In humans,
chromium causes a myriad of ailments depending on how it is
absorbed. When inhaled, chromium acts as a lung irritant
and carcinogen, affecting the upper respiratory tract,
obstructing a irways, and increasing the chances of
developing lung, nasal, or sinus cancer. Chromium normally
is absorbed this way as fine particulate dust that is produced
when both raw and tanned leathers are buffed, smoothed,
and ground up. Chromium has been linked to increased rates
of asthma, bronchitis, polyps of the upper respiratory tract,
pharyngitis, and the enlargement of the hilar region and
lymph nodes (Tare, 2003; Mushahary, 2003).

Additionally, the raw hides are also a breeding ground for anthrax,
which can easily make the leap to humans by mixing with
aerosolized pollution, though this has been virtually eliminated in
many of tanning industry now that hides are disinfected before
being shipped for processing (McConnell, 1942).
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It does not play well with human skin either. Once absorbed through
unprotected handling, chromium can cause dry, cracked, and scaled
skin; as well as erosive ulcerations that refuse to heal known
‘chrome holes’. and should one become sensitive to chromium
exposure, contact with it will result in swelling and inflammation
known as allergic dermatitis (Hedberg, 2018).

Back in 1980, nobody outside of the tanning industry had any
inkling that the work they were doing might be making them
sick. In fact, a 1981 study by the International Agency for
Research on Cancer (IARC) found no link between the tanning
process and nasal cancer in tannery workers. However, over the
next few years, additional case reports and studies began
uncovering a link not just to nasal cancer but bladder and
testicular cancer as well, which was associated with the dyes or
solvents employed in the finishing process. By the mid-1990s,
a number of other forms, including lung and pancreatic cancer,
both of which are way down the list of cancers you might survive,
were associated with leather dust and tanning. By the start of
this century, researchers had uncovered another link between
Hexavalent Chromium or Cr (VI) compounds and increased risk
of respiratory cancer. Hexavalent Chromium is the +6 oxidation
state of the element, a purely manufactured form of the ore that
is not found in nature and inherently more unstable than the
natural +3 oxidation state. Once common throughout the
tanning industry, as well as the automotive industry, Cr (VI) has
been labeled as a known human carcinogen by the EPA, the US
Department of Health and Human Services (DHHS), the IARC,
and the WHO, and has become strictly regulated, verging on
outright banning. Germany, in fact, went ahead and actually
banned the oxide’s use in leather goods, capping contamination
at just 3 ppm, back in 2010. A number of studies since 1980s
have suggested, Cr (VI) toxicity appears to be an additive
process with more severe issues developing and worsening
over years of exposure (El-Kady, 2018).).

Although it must be acknowledged that the burgeoning
expansion of the leather sector is offering new employment
opportunities to a number of people along with major
contributions to the growing economy, it must also be borne in
mind that this mushrooming growth is not without a cost in
the form of significant implications for the environment and
health of the local people. Whereas developed countries have
more stringent environmental control regulations in place to
check the process of industrial waste production and disposal,
the developing world has to bear the brunt because of increased

demands for exports of tanned leather. The uncontrolled
discharge of untreated effluent from tanneries is a growing
problem, in leather industry, resulting in severe environmental
deterioration as untreated effluent is being released into nearby
reservoirs (Syed, et.al. (2010).

Discussions

Environmental impact of the leather industry

Raising animals for food and�leather�requires huge amounts
of feed, pastureland, water, and fossil fuels. Animals on
factory farms produce 130 times as much excrement as the
entire human population, without the benefit of waste
treatment plants. The U.S. Environmental Protection Agency
(EPA) has even acknowledged that livestock pollution is the
greatest threat to our waterways.

Although some leather makers deceptively tout their products
as ‘eco-friendly’, turning skin into leather also requires massive
amounts of energy and dangerous chemicals, including mineral
salts, formaldehyde, coal-tar derivatives, and various oils, dyes,
and finishes, some of them cyanide-based. Most leather
produced is chrome-tanned, and all wastes containing
chromium are considered hazardous by the EPA.

Tannery effluent contains large amounts of pollutants, such as
salt, lime sludge, sulphides, and acids. The process of tanning
stabilizes the collagen or protein fibers in skins so that they
actually stop biodegrading.

People who work in and live near tanneries suffer, too. Many die of
cancer possibly caused by exposure to toxic chemicals used to
process and dye the leather. The Centers for Disease Control and
Prevention found that the incidence of leukemia among residents
near one tannery in Kentucky was five times the U.S. average.

Arsenic, a common tannery chemical, has long been associated
with lung cancer in workers who are exposed to it on a regular
basis. Studies of leather-tannery workers in Sweden and Italy
found cancer risks.

In addition, raising the animals whose skin eventually becomes
leather requires vast quantities of water and wide tracts of
pastureland, which must be cleared of trees. In fact, in the last
half-century, 70% of the Amazon rainforest has been cleared to
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make way for pastures or for growing feed crops. This mass
deforestation causes habitat loss for millions of species, eliminates
the Earth’s tree canopy, and drives climate change. Animal
agriculture and its methane and nitrous oxide rich products,
including leather, are leading contributors to climate change.
Globally, animal agriculture is responsible for more greenhouse
gases than all the world’s transportation systems combined.

Runoff from feedlots and dairy farms also creates a major source
of water pollution. Leather has the greatest impact on
eutrophication, a serious ecological problem in which runoff
waste creates an overgrowth of plant life in water systems,
which suffocates animals by depleting oxygen levels in the
water and is the leading cause of hypoxic zones, also known as
‘dead zones’. The EPA has confirmed that factory farms account
for 70% of water pollution in U.S. Huge amounts of fossil fuels
are consumed in livestock production as well, and cow-derived
leather has almost three times the negative environmental impact
as its synthetic counterparts, including polyurethane leather.

The production of leather hurts animals, the environment, and
the workers who manufacture it. The only ones who benefit are
people who profit from the misery and suffering of others.
Thankfully, there are plenty of sustainable vegan leather options
to choose from today that mimic the properties of leather
without the cruelty to animals or environmental devastation.
The leather industry of Kanpur houses nearly 400 leather
tanneries and there is occurrence of snow- like white foam
drifting across fields and water canals, nauseating black smoke,
and irresistible pungent stink in the air.

The leather industry releases large amounts of toxic chemicals
and acidic effluents concentrated with heavy metal chromium,
cadmium, lead, arsenic, cobalt, copper, iron, lead, zinc, manganese.
All of these highly potent chemicals make their way into the rivers
and other water bodies.�These toxins not only contaminate the
river but also seep in and pollute the soil and groundwater. Most of
the discharge overflows and passes into the river. The post-treated
water used for irrigation of farmlands is also found to have a
devastating effect on crops and vegetables.

Route of transmission of industrial toxins

Leather tanneries produce three categories of waste: wastewater,
solid waste, and air emissions, of which wastewater is by far the
 most important environmental challenge (Chowdhury, et.al. 2018).

(a) Wastewater

Wastewater is discharged into the nearby water reservoirs.
When used for drinking purposes, this contaminated water
can be a source of serious illness in the population.
Although the exact quantity varies widely between
tanneries, a normal requirement of around 50 to 60 litres
of water per kilogram of hide is suggested. Some tanneries
consume as much as 3 times this amount of water. This
water is then discharged with the addition of chemicals
used for treating the hides (Balasubramanian, et.al. 2019).
The wastewater from beam house process viz. soaking,
liming, deliming, etc., are highly alkaline, containing
decomposing organic matter, hair, lime, sulphide and
organic nitrogen with high Biochemical Oxygen Demand
(BOD) and Chemical Oxygen Demand (COD). The
wastewater from tanyard process viz. pickling, chrome
tanning are acidic and coloured. Effluent from vegetable
tanning contains high organic matter. The chrome tanning
wastes contain high amounts of chromium mostly in the
trivalent form. The characteristics of combined wastewater
before treatment and after treatment are given in Table 1.

Table 1: Characteristics of wastewater

Source :Minimal National Standard for Tanneries, Central
Pollution Control Board (CPCB)
The pollution load per tonne of hides and skins process is
given in Table 2.

Note : Composite wastewater (no segregation)
Source : Central Leather Research Institute (CLRI)

Table 2: Pollution load per tonne of hides/skins processed
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Process-wise generation of wastewater and their characteris-
tics are explained in Table 3 :

Table 3: Characteristics of tannery effluent

1. All values except pH are expressed in mg/L
2. Volume of wastewater applicable for hides (cow and buffalo)

and goatskins and not for wool sheepskins
3.  Beam House Operation includes liming, reliming, fleshing,

deliming

Source: Central Leather Research Institute (CLRI)

(a)    Solid Waste

Solid waste includes dusted curing salts, raw trimmings, wet
trimmings, dry trimmings, wet shavings, dry shavings, buffing,
and packaging material. It is estimated that for a tannery
averaging 10000 kg of skins per day, a total of some 5500 kg of
solid waste is produced per day (Dandira, 2013) Solid wastes
deposited inland such as leather chippings, rainwater can
remove chemicals from such wastes. Such water can run off to

larger water reservoirs, contaminating even deeper natural water
(Vasanthi, 2008). This, in turn, affects the food supply for the
entire population when the same water is used for agricultural
purposes. Solid waste can be divided into two categories: non-
tanning and tanning. Nontanning solid wastes come from
rawhide, are rich in collagen and fats, and are considered
nonhazardous. Tanning solid wastes are from effluent treatment
plants, are classified as hazardous materials and have abundant
trivalent and hexavalent chrome. Depending on process chrome
shaving contain 2.5-5% chromium (Shukla, 1991; Öry,
et.al,1997). Chrome shaving dust mainly contains trivalent
chromium, which is less toxic compared to hexavalent form.

Solid waste includes salt from raw skin / hide dusting; raw skin/
hide trimmings; hair from the liming / dehairing process, which
may contain lime and sulphides; and fleshing from raw skins/
hides. Other solid waste from tannery industry includes wet-
blue shavings, containing Chromium (III) oxide (Cr2O3), wet-
blue trimming, which is generated from finishing processes
and contains Chromium oxide (CrO), syntans, and dye; and
buffing dust, which also contains CrO, syntans, and dye. The
reducing characteristics of tannery sludge stabilize Cr (III) with
respect to Cr (VI), due to the presence of organic matter and
sulphides (Baker, 2018).

Prevention and control measures for solid waste include the
following:

§ Reduce inputs of process agents (particularly precipitation
agents in wastewater treatment) to the extent practically
applicable.

§ Segregate different waste/residue fractions to facilitate
recovery and reuse (e.g., to manufacture pet toys, pet food,
leather fiberboard).

§ Recycle sludge as compost/soil conditioner or in anaerobic
digestions for energy generation. Process sludge may be
used for composting / agriculture after appropriate
assessment for contaminants and potential impacts to
soil and groundwater.

Fleshings could be degraded through bio-methanation process
and the research findings of Central Leather Research Institute
(CLRI) are encouraging.

(b) Air Emissions

    There are two sources of air pollution from tanneries (a)
Emissions from generators and boilers, (b) Ammonia
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emissions that occur during processing and washing of
drums (Hashem, 2015). Air emissions quickly diffuse
throughout the milieu of the tanneries; this has serious
consequences when consideration is given to the fact that
most of the tanneries have been established near residential
and heavily populated areas. Volatile substances such as
hydrogen sulphide may become dissolved in water; they can
potentially reach homes of people through sewers. In addition,
a major source for risk to people around these tanneries is the
air pollution caused by burning tannery residuals. Air emissions
from tanning facilities include the following.

Table 4: Sources of air emissions and preventive methods

Emissions of sulfur dioxide may occur during bleaching, post-
tanning operations, or carbon dioxide (CO2) deliming, but they
are not typically a significant source of emissions.

Table 5: Odour emissions to air

Source : Draft report of the Expert Committee on Odor Pollution
and its Control, July 2007, CPCB

The focus of Indian environmental regulation centered on water
pollution, rather than problems related to air pollution and solid
wastes. Moreover, no international environmental regulations
were imposed on tanning industry, which made the enforcement
and governance of environmental regulations weak and
fraudulent in Indian tanning industry (Schjolden, 2000). There
is certain domestic standard for pH, total suspended solids,
sulphides and chrome that the tannery effluent shall not exceed,
which takes care of the negative externalities generated by the
tanning industry within the domestic territory. Tanneries are
required to treat their effluent before letting it out either to their
sewer system or to a river. Compared to the foreign
environmental standard to be kept for the discharged effluent
of tanneries, India’s regulations are almost at par, though less
stringent of German restriction in case of total chrome and
Italian restriction in case of sulphides. (Table 6)
Table 6 : Environmental standard for tannery discharged
effluent imposed by leather producing countries
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Source: UNIDO

Leather industry pollution intensities and
environmental damage

Leather industry has been unequivocally stated as a polluting
industry throughout the world and almost equivalent pollution
norms have been universally implemented by all the major leather
producing nations of the world (Table 6). However, no specific
pollution intensity measurement overtime has been done so
far. Hettige, Martin, Singh, and Wheeler (1995) constructed a
Pollution Index while developing Industrial Pollution Projection
System (IPPS) of 1,500 product categories produced in 200,000
factories in all regions of U.S. According to this research report,
Pollution Index can be interpreted as a ratio of pollution per
unit of manufacturing activity. Pollution Index = Waste Output
/ Total Manufacturing Activity, while manufacturing activity can
be defined either in terms of (i) Physical Volume of Output; (ii)
Employment; (iii) Real Values of Output. Applying the IPPS
definition Pollution Index and using only water pollution load,
Pandey and Ghosh (2000) estimated industrial pollution of
different industries in India. Computing the pollution load of
sixteen pollutive industries, they have shown Leather industry
ranks 14th according to Pollution Index (in terms of output
intensities) and 2nd (in terms of employment intensities).

Industries are growing at common centres/estates/parks as
the resources, workforce, transportation, and marketing is
feasible. Generally, medium and small-scale industries are
developed at such areas and form industrial clusters. Due to
lack of awareness and ignorance of waste management
technologies, environmental pollution has resulted in the
surrounding environment. Such industrial areas must be
assessed in order to improve environmental quality. With this

objective Central Pollution Control Board (CPCB) developed a
new pollution index namely, Comprehensive Environmental
Pollution Index (CEPI) which captures the range of health
dimension of environment including land, air, and water. Way
back in 2009-10, 88 prominent industrial clusters across the
country were identified in consultation with the Ministry of
Environment, Forest and Climate Change (MoEF&CC) for CEPI
analysis. Out of identified 88 prominent industrial clusters, 43
industrial clusters in 17 States having CEPI score of 70 and
above are identified as Critically Polluted Areas (CPAs). Further,
32 industrial clusters with CEPI scores between 60 and below
70 are categorised as Severely Polluted Areas (SPAs).

In order to assess the environmental quality in the Polluted
Industrial Areas (PIAs), monitoring is done periodically by the
CPCB through a recognised environmental laboratory and CEPI
is assessed based on recorded data. The evaluated CEPI reflects
the environmental quality of the industrial areas and serves as
a yardstick to assess the progress achieved in the
implementation of action plans. So far, three rounds of
monitoring have been undertaken by CPCB (2009, 2011, 2013)
based on which CEPI assessment was done.

The environmental status of four major leather producing
towns/cities namely, Kanpur (78.09), Agra (76.48), Noida
(78.90), Jalandhar (64.98) is initially quite critical. The pollution
index of the leather producing areas has marginally improved,
though the partial impact possibility of other pollutive industries
in the respective centers cannot be undermined. An index level
score above 60 refers to critical level of pollution in respective
of environmental component.

Experts say that despite the action plans, there was hardly any
improvement in the pollution levels in these clusters because of
which the MoEF&CC had imposed a ban on opening new units
and on expansion of existing industries in these areas. On the
assurance of various state governments, the ban was later lifted.

In 2016, CEPI was subsequently revised by the CPCB to make
the concept of CEPI simple to facilitate the citizens to evaluate
the CEPI score. Since the old CEPI had some factors which were
difficult to monitor like potentially affected pollution and
assessment of health impact, the revised CEPI laid significant weight
of 50% of the observed quality of ambient environment in order to
have a constant monitoring data of the ambient air quality.
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Impact of the leather industry on human health

Leather and related sectors now represent one of the most
important industrial sectors in India, being a significant
contributor to the national economy. The main sectors from
which its demand is derived are fashion, footwear, furniture,
interiors and automotive. While the Indian leather totals upto
13 % of the world’s total production of skins, around 10 % of
world’s footwear production also comes from India. India’s
leather industry is bestowed with skilled manpower, innovative
technology, increasing industry compliance to international
environmental standards and the support of allied industries.
Dominated primarily by the unorganised sector, the leather
industry employs nearly 25 lakh people annually, of which, 80
% are engaged in footwear manufacturing

Many small tanneries cannot afford proper pollution control,
and discharge their waste directly into dumpsites or the
Ganges river. Under some conditions, the trivalent chromium
these wastes contain may become oxidised to hexavalent
chromium, which is highly hazardous to both human and
animal health. Hexavalent chromium levels in the Ganges
near Kapur are about 6.2 milligrams per liter, well over India’s
government-mandated limit of 0.05 milligrams per liter.
Preventing these kinds of pollution problems requires stricter
standards in developing nations and possibly training for
tannery owners and operators to ensure they know how to
properly dispose of their waste. Varying prevalence of asthma
(2.2% to 38%) among leather tannery workers in India has
been reported previously with moderate to high exposures
at workplace found to be significantly associated with
asthma (Shukla, 1991; Öry, et.al,1997).

A number of studies have been done on child labour 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. 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 vapour from glue. Other
detrimental physical factors that merit consideration include
contact with sharp needles and eyestrain, headaches, poor
illumination, noise, and chemicals such as leather dust, benzene,
chromium salts, mineral oils, dye extracts, organic solvents, n-

hexane, cyclohexane, and methyl ethyl ketone for neurotoxicity,
and p-tert-butylphenols for skin ailments. Occupational cancers
like cancers of nose, nasal sinuses, larynx, lung, and gallbladder,
hematological disorders like aplastic 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.
The psychological dimension contributed by the stress of work
also affects the overall health of workers (Tiwari, 2005).

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 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).

An interview study focusing on the socio-cultural factors
affecting child labourers in the footwear industry revealed that
poverty was the main cause of child employment. The overall
effects of such labour were lack of education and lowering of
aspirations of children. Taking the number of working hours-
to-pay ratio into account, children are probably the worst paid
among labourers (Mitra, 1994).

Cleaner production of the leather industry

The concept of cleaner production is defined by United Nations
Environment Programme (UNEP) as ‘the continuous application
of an integrated environmental strategy to processes, products,
and services to increase efficiency and reduce risks to humans
and the environment’. Unlike the traditional pollution control
methods, cleaner production aims to minimize environmental
effects due to production by preventing/reducing waste at the
source. This approach is a production strategy that implies
economic returns besides environmental benefits and aims
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productivity increases. Various organizations and individuals
use the concepts of cleaner production, eco-efficiency, waste
minimization, pollution prevention, and green productivity
interchangeably. The first steps concerning the cleaner
production concept began in the late 1990s and within the
ongoing period, several organizations have started studies about
the subject. Moreover, the cleaner production concept has been
included in many strategy documents prepared in recent years
by the government.

Cleaner production is an efficient method of preventing or
minimizing pollution caused by industrial activities. UNIDO
continues to place an emphasis on the introduction of cleaner
leather processing technology in developing countries. The
primary task of all cleaner technologies is to reduce the amount
of pollution emissions; and where possible change the nature
of pollution emissions to reduce the pressure and costs of
end-of-pipe treatment. The expected results primarily include:

§  Lower water consumption – better preservation of rapidly
diminishing water resources.

§  Lower total dissolved solids (TDS) content (including
salinity) – lower risk of affecting the usability of the
receiving water bodies for irrigation and livestock watering.

§  Avoidance of use in processing and/or presence in leather
of substances from the Restricted Substances Lists (RSL)
promulgated by�national or regional legislation, leading
(multinational) brands and/or ecolabel due to their proven
negative impact on human health and ecosystems.

§ Proportionally higher volume of solid wastes suitable for
processing into saleable by-products.

§  Lower levels of BOD, COD, and Nitrogen; their respective
contents in conformity with local and widely prevailing
legislative norms.

§  Low level of chromium in Common ETP sludge – the scope
for land application and/or composting.

§  Lower hazardous and/or unpleasant air emissions.

§ Appropriate Occupational Health and Safety (OSH) standards
– better work conditions, fewer accidents.

Cleaner production is the conceptual and practical approach
to reducing environmental impact from human activities
through better use of resources, methods, technologies and,
above all, management of processes and activities. Cleaner
production is applicable to products, processes, and services.
Cleaner production is applicable at various points in the
activity line between thinking of the need for and designing
a product and the disposal of that product at the end of its
life cycle. It can be achieved:

§ through demand management.
§ through materials choice.
§ through least impact design.
§ through least impact utilization.
§ through reuse, recycling, recovery.
§ over entire life cycle.

Many examples proving the validity of the Cleaner Production
approach have been generated over the past 25 years, both in
the ‘developed’ world as well as in the ‘developing’ world. The
message invariably is the same: Cleaner Production may result
in enhanced industrial economic efficiency because of improved
raw material usage, and improved environmental efficiency
because of reduced production of waste materials. Both aspects
lead to cost savings and, therefore, to an improved financial
position (Gavrilescu, 2004)

Recommendations for improving the situation

Man’s unbridled zest and passion for progress can�sometimes
cause more harm than good. A case in point is the environmental
pollution that is increasingly damaging the environment and
human health in the face of major technological development
in the 21st century. For developing countries, it is a major issue
that needs to be addressed. Lack of resources allocated
exclusively for environmental health in these regions makes
this a difficult task. Another very important issue that needs
consideration is the double morality in the developed nations.
In these technologically advanced nations, fervent debate and
scrutiny have resulted in the promulgation of environmental
and labour legislation, placing significant infrastructure
restrictions on the industries of the regions. The downfall is
that this very factor when compounded with lower salaries and
little stress on provision of social and occupational protection
for workers, had led to establishment of the most polluting
industries in developing countries. In developing countries,
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there is a dearth of investment in industrial safety. The
fundamental clash between environment and profitability is
highlighted by this dilemma. However, development should occur
in such a way that it meets the needs of the present and permits
future generations to meet their needs as well (Khan, 2001).

The various literature review has revealed tangibly worrisome
evidence on the hazardous impact of the leather industry on
human health. Much of the workforce is especially at risk
because of a number of possible factors such as natural
vulnerability to disease, occupational exposure, and lack of
education. Other health hazards represent potentially
preventable health targets; preventing them can, in turn, lessen
the burden on the health care system. This has important
implications for a country like India. It is found that occupational
health is often a neglected arena despite the massive growth of
industrial sector in the country in recent years. Research studies
regarding the occupational health hazards are rare, with virtually
no studies on leather industry. In order to introduce effective
protective measures, pollution levels have to be assessed and
the health hazards identified and quantified. Some of the
recommendations for the improvement of the situation and
long-term sustainability of the leather industry are given below.

§     Environment-friendly tanneries

Measures should be taken to assess the pollutant levels and
introduce measures to control tanneries pollution. Cities that
have a high concentration of leather tanneries should also have
an agency for the removal, safe drainage, and collection of
effluent from these tanneries. Tanneries should be established
as far away from populated areas or residential belts as possible
to minimize exposure of these populations to industrial waste.
Meticulous care and planning are also needed to ensure that
effluent water does not mix with the drinking water supply. In
addition, effluent treatment plants and solid waste disposal
systems should be established near the tanneries to prevent
the discharge of waste into uncontaminated reserves.

§     Environmental education

Patient education forms the backbone of any successful disease
prevention and health promotion program. Informing workers
and residents of areas around tanneries about possible health
hazards arising from leather tanneries is imperative. Since
literacy is generally low, educational campaigns need to be

prepared in simple jargon for maximum comprehension by the
masses. The importance of properly handling, vigorously
washing, carefully sieving, and thoroughly cooking the food
items should also be driven home as improper techniques in
this regard may lead to persistence of some toxins in food.

§     Protective equipment

Protective clothing equipment should be provided to workers
as it can help reduce dermatological problems such as contact
dermatitis. Masks should be provided to help prevent direct
exposure to airborne chemicals like Dimethylformamide (DMF)
.
§     Technical skills

Tanner’s managerial and technical skills should be improved
through specially designed courses. Regular courses on the
same subject need to be organised by companies managing
these tanneries.

§     Increased research

More funds should be allocated and research conducted on
health hazards in the leather industry to gain data that can
be translated into effective preventive programs. Special
laboratories can be set in the cities having a large number of
tanneries to examine samples from water bodies and air near
tanneries to determine existing level of contamination. Such
audits are important for policy formulation as well. Also, the
effect of health and hygiene interventions (e.g., daily bathing
after returning from work) needs to be assessed and
accordingly universally applied if found to be effective. Such
an approach has been studied in other occupational diseases
(e.g., testicular cancer from soot), so it may be worthwhile
to extrapolate the investigation of the same for tannery
hazards as well (Rastogi, 2007).

§     International and local protocols

Local protocols and occupational health regulations should be
formulated and published. These should take into account the
quality standards for protecting human health. In addition, there
is a need to develop and subsequently apply international
protocols that oblige companies to observe strict environmental
and occupational safety standards when they establish
themselves or perform the trade.
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§     Child labour

The practice of child labour, a dismal reality in many countries,
should be abolished. Children should be offered a stipend for
the hours spent in academic training and instruction so that
they do not have to engage in labour. Social uplift and
development of the education sector need to be made a priority
for the achievement of this purpose. Also, companies have a
moral obligation not to encourage such deplorable practices.

§     Aid for improving infrastructures

International aid should be disbursed through transparent
agencies for the improvement in infrastructure to tackle
environment-related problems such as wastewater purification
treatment and management of dangerous wastes, etc.

§     Training of health care workers

Health care professionals should be trained to manage
occupation related morbidity. Companies should ensure pre-
employment and regular check-ups of the workers to aid in the
early detection of any occupational morbidity. Worksite
interventions, such as smoking and alcohol cessation programs,
can be advocated by health care professionals. Healthier
lifestyle choices should be encouraged among the workers.
Worksite programs are more successful in compare to clinic-
based programs.

§     Community participation

Successful community participation in social uplift programs
is important for the improvement of education, alleviation of
poverty and abolishment of child labour. Similarly, simple and
effective small-scale projects aimed at improving sanitation and
hygiene in communities located in the proximity of leather
industries can be initiated only with the support of these
communities.

§     Integration of novel research

Novel research in waste management should be integrated when
designing waste management protocols and strategies.
Introduction of eco-friendly dyes derived from natural sources;
technique of ‘depollution’ of solid chromium leather waste by use
of organic chelates such as potassium oxalate, potassium tartarate,
and acetic and citric acids can be initiated (Malek et.al.,2009). A

study in Italy has shown that leather production units utilizing
tannins may be more environmentally friendly as compared to
chromium based processing (Pagano et.al. 2008). Such a change
in processing practices may be considered in the future.

Conclusion

International consumers and national governments are
increasingly applying ever more stringent demands on
producers to manufacture according to environmentally benign
practices. A major proportion of the pollution generated in
beamhouse processes can be avoided by adjusting floats and
addition of chemicals for each process and by implementing,
wherever possible, clean technologies. By using clean
technologies, savings in chemical can be achieved, which enable
short payback of investment costs. A reduction in discharged
pollution will allow the effluent treatment plant to be operated
more economically, providing a better effluent quality.

The sector is confronted with substantial sustainability
challenges in the supply chain. Research shows that
sustainability has real business benefits when conscientiously
integrated into business operations. The challenge is to
extrapolate these solutions to the entire supply chain, whilst
maintaining a competitive advantage. Companies should work
cooperatively towards identifying sustainable business models
and creating a sustainable supply chain.

A proportion of pollution generated from leather manufacturing
can be contributed to the inefficiency of chemical use in leather
processing and to organic substances derived from the hides
during processing. In particular, the overall tanning processes
can be characterised by high consumption of water and tanning
agents, most of which are found in the final wastewater. To
increase the efficiency of leather production, chromium is added
in excess and is only partly taken up by the leather. Significant
chromium savings can be achieved by applying modern chrome
recovery and recycling technologies, thus reducing
environmental impacts.
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Int roduct ion:

The by-products of meat and meat products industry are the
raw materials (hides and skins) of leather industry. Thus, in this
respect it is an environmentally friendly industry. However, the
leather industry has been also blamed for its negative impacts
on the environment due to the bad smell, organic wastes,
disposal of different inorganic salts and metal rich chemicals
with waste materials. Worldwide at present about 6.5 million
tons per year of hides and skins are produced and for it’s
processing about 3.5 million tons of different chemicals are
used. At the time of the of 1 ton raw hides and skins processing
800kg of solid waste C” 45-50m3 of the liquid waste are
discharged Ozgunay et al. (2007). India contribute 12.93% of
the world’s leather production of hides/skins that annually
amounts to 300 million m2. Also, India ranks second in terms of
footwear and leather garments production and accounts for
9.57% of the world’s footwear production.At present C”574,800
pieces of hides and skins are produced daily by the country of
which West Bengal produced 80,000 pieces d-1, representing
13.92% share in leather production. India share 21% of cattle-
buffalo and 11% goat-sheep livestock population in the world.
Whereas, the West Bengal’s share in cattle, buffalo, goat and
sheep are 8.0%, 1.5%, 11.4% and 2.2% respectively against
India. In India nearly 2.5 million people are involved with this
leather industry and in West Bengal about 3 laks artisans are
engaged in of leather industry. In West Bengal the main leather
industry are developed in Kolkata city. In the past, the main
leather industries of West Bengal are developed in Tangra, Topsia
and Tiljala area of Kolkata city. But, for the Honorable Supreme
Court verdict due to pollution related issues the leather industries

are shifted nearly 20 km away from Kolkata city at Kolkata Leather
Complex (KLC), Bantala as a separate tannery cluster, setting
up appropriate effluent treatment plants. Here in KLC the
Government of West Bengal hasset up state-of-the-art integrated
leather complex spreading over 1100 acres.�Kolkata is
considered as an important tanning centre of India having total
estimated capacity of leather processing is near about 1000
tonsraw hides and skins daily (Pal et al., 2015a). As per Puntener
(2001) during the processing of every 1 ton wet salted hides
and skins, 700 kg solid wastes, 150 kg split, and 30 m3 of
liquid waste were discharged. Ozgunay et al.(2007) and
Kanagaraj et al. (2006) has stated that for the processing of 1
ton raw hides and skins more than 600 kg solid wastes of
which 80%, 19% and 1% from pre-tanning, tanning and post-
tanning operation respectivelyare generated. Whereas, out of
total liquid waste released from the leather industry, 44%, 32%
and 24% are shared by pre-tanning, tanning and post-tanning
operation respectively (Rivela et al., 2004). Pal et al. (2015b,
2018a) have measured that with this liquid waste and solid
waste 40.54 ± 3.22 kg and 279.63 ± 13.23 kg carbon are
discharged respectively. Thus, disposal and management of
high quality organic matter and various chemicals rich solid
and liquid waste are very challenging as both wastes have
negative impact on the environment. However, these waste
carry luxurious amount of chemicals, which have nutrient
value for the biota. Thus, sustainable use of this waste in
agriculture and pisciculture will be a good option to manage
this huge waste materials. Chattopadhyay et al. (2011) have
stated that fleshing,trimmings-splits and chrome shaving
dust are used as fish food in pisciculture, garbage-farming,
and as fertilizer respectively.
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Nitrogen is a major essential nutrient for all living organisms
and depending upon its availability the productivity of terrestrial
ecosystems especially the agroecosystems are depends.
Especially, nitrate (NO3),which is the major source of nitrogen
of plants, is stored in plants vacuoles and took part in protein
synthesis (Pal et al., 2016a).However,excess use of nitrogen
rich fertilizer leads to environmental diff icult iesviz.
eutrophication, biodiversity loss, stratospheric ozone depletion
and global warming. Conversely, limited applicationleads to low
productivity and insufficient food supply. Additionally, nitrogen
losses via leaching (NO3-) and via emission (N2O and NH3) from
agricultural field are also a foremost matter of environmental
concern. Thus,research and proper management are needed to
use nitrogen fertilizer efficiently,to avoid unwanted addition of
mineralized nitrogen in soil and losses of nitrogen from soil,
and ensure future food security as well as minimize thenegative
environmental impact.

The solid waste and liquid waste of tannery comprise significant
amount of organic and inorganic materials containing enormous
amount of nitrogen. The farmers of the East Kolkata Wetland
area have been using solid wastes and composite wastewater
(tannery generated liquid waste and municipal sewage) for
agricultural and piscicultural purpose for the last 100 years
and EKW areas produces 150 tons of vegetables daily and
18000 tons fish annually (Ghosh and Sen, 1987; Bunting et al.,
2010; Pal et al., 2016b, 2018b). But, in respect of nitrogen no
research has been done yet to measure the negative
environmental impact and the contribution in global warming,
if any, of this nitrogen rich lather waste that are used in the agri-
pisciculture practices of EKW area. Thus, before starting of the
extensive work the base level study about nitrogen content in
the leather solid waste and liquid waste are very essential. From
leather industry mainly four types (limed fleshing, chrome-
tanned splits, chrome shaving dust, buffing dust) of solid waste
and six types (soak liquor, lime liquor, delime liquor, pickle liquor,
chrome liquor, fat/dye-fat liquor) of liquid waste are generated.
Different nitrogen species (nitrate, nitrite and ammonium)
content in each solid and liquid waste of leather industry will
surely provide a reference towards more sustainable use of
these waste in agri-piscicultural practice to minimize the
negative impact of nitrogen in environment.

Materials and Methods

Four types of solid wastes and six types of liquid wastes and
raw hides and skins were collected from three predominant

types of units, viz. gloves, bag, and shoe upper leather producing
units at Calcutta Leather Complex (CLC), an industrial complex
at Bantala (22°49’20" N, 88°51’46" E) in east Kolkata, India. It
is located on the boundary of the Ramsar area (No.1208) of East
Calcutta Wetland (ECW) ecosystem and it is 20 km from the central
business district of Kolkata with an area of about 4.5km2. Three
units from each gloves, bag and shoe upper producing unit are
sampled.In Terson screw cap plastic bottles different liquid wastes
were collected and the raw hides and skins and different solid
wastes were collectedin ziplockpouches.

In laboratory solid samples were dried up at 60oC in a hot air
oven for 3 hours and cut in a very small pieces. Then 1 g each
sample taken into a beaker within a 50 ml of water and shake it
for 3 hours in a shaker. After that it was filtered through Ultipor
N66 Nylon 6, 6 membrane 0.2 µm, 2 mm filter paper and then it
wasanalysed for NO2, NO3 and NH4, which were loosely attached
on the surface of the solid waste, determination in Metrohm
761-Ion-Exchange Chromatograph. For NH4,Metrosep C4-125/
4.0 column and for NO2, NO3 Metrosep A supp 5 150/4.0 column
are used.On the other hand, after shaking, the 1 g sample from
all solid samples were again dried up at 60oC in a hot air oven
for 3 hoursEach samples2 ± 0.10 mgwere weighted in tin foils
by Perkin Elmer AD6 Auto Balance. After that to measure the
Nwithin it, the samples were dropped into heat combustion
chamber of Perkin Elmer CHNS/O analyser (Series II, 2400) (Eaton
et al., 2005).The liquid wastes were filtered through Ultipor
N66 Nylon 6,6 membrane 0.2 µm, 2 mm filter paper and used
for NO2, NO3 and NH4 analysisin Metrohm 761-Ion-Exchange
Chromatograph followed by the standard methods of Jackson
(2000). All graphical representation were done by Origin 2016.

Results and Discussion :

Depending on the weight of raw hides and skin (RHS) and crust
and also based on the area of the crust leather the percentage
of chemicals are employedin pre tanning, tanning and post
tanning operations (Pal et al., 2015a). The quantity of N content
in these chemicals and the amount of chemicals that are used
in leather processing and directly impact the N output with
solid and liquid wastes from different stages of leather
processing. The chemicals that are used in post tanning process
contribute higher amount of N that pre tanning and tanning
operation. In pre tanning and tanning process through Biocides,
enzymes, NH4Cl, (NH4)2SO4, most of the Nare incorporated in
the leather processing. Whereas in post tanning process
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different syntans (resins, melamines, di-isocyanate) different
fat liquors, polyurethane lacquers,acrylic lacquers and finishing
agents (pigment, acrylic binder, protein, filler, waxes, mucilages,
casein, synthetic polymers, albumin etc) are used which contains
very high amount of N.

On an average in raw hides and skins (filtrate water) 124.6 ±
14.8 mg kg-1 NO3, 88.9 ± 11.6 mg kg-1 NO2 and 240.9 ± 53 mg
kg-1 NH4are present. Whereas, within the raw hides and skin
123.4 ± 16.3 g kg-1 N are present in form of protein and fat.
Moreover, N value are changed depending upon the age, species,
breed, habit, habitat and health of the animals. The highest
amount of NO3 present (filtrate) in chrome tanned split (CS;
350.8 ± 75.5 mg kg-1) followed by chrome shaving dust (CrSD;
347.7 ± 55.8 mg kg-1), lime fleshing (LF; 112.1 ± 12.1 mg kg-1)
and buffing dust (BD; 74.1 ± 7.9 mg kg-1) (Fig. 1A). Whereas,
the highest amount of NO2 present (filtrate) in CrSD (214.9 ±
25.4 mg kg-1) followed by CS (211.7 ± 20.2 mg kg-1), LF (72.7 ±
9.3 mg kg-1) and BD (43.9 ± 12.1 mg kg-1) (Fig. 1B). The trend of
NH4 concentrations (filtrate) are CrSD(1990.6 ± 118.8 mg kg-1)
> CS (1972.8 ± 155.6 mg kg-1) > BD (391.5 ± 83.9 mg kg-1)
>LF(305.6 ± 60.7 mg kg -1) (Fig. 1C). However, the N
concentration in CrSD (144.6 ± 9.1 g kg-1), CS (137 ± 13.7 g kg-

1) and LF (110.4 ± 14.2g kg-1) are not vary too much except in
BD (61.3 ± 11.9g kg-1) (Fig. 1D). Furthermore, it is also notable
that chemical and mechanical operations and its recipe are different
in every tannery. Also, depending upon the customer requirement
specific finished product the N species content are varied.

From our study it is observed that among the six waste liquor
fat liquor (FL) contain the highest amount of NO3 and NO2 in all
three types (bag, glove, shoe upper) leather producing units.
The mean NO3 concentration trend is FL (Fat Liquor; 3.77 ± 1.2
mg L-1) >CrL (Chrome Liquor; 0.39 ± 0.1 mg L-1) > SL (Soak
Liquor; 0.39 ± 0.07 mg L-1) >LL (Lime Liquor; 0.28 ± 0.06 mg L-

1) > PL (0.11 ± 0.03 mg L-1) > DL (Delime Liquor; 0.1 ± 0.01 mg
L-1) (Fig. 2A). Whereas, except FL (2.83 ± 0.78 mg L-1) little
amount of NO2 are present in SL (0.17 ± 0.25 mg L-1), LL (0.3 ±
0.16 mg L-1), DL (0.16 ± 0.05 mg L-1), PL (0.14 ± 0.05 mg L-1)
and CrL(0.3 ± 0.08 mg L-1) (Fig. 2B). However, significant
amount of NH4 is present in all liquid wastes. The highest amount
of NH4 present in DL (923.03 ± 57.47 mg L-1) followed by CrL
(368.29 ± 37.49 mg L-1), PL (230.61 ± 36.42 mg L-1), LL (220.12
± 20.72 mg L-1) and SL (141.14 ± 8.22 mg L-1) and the lowest
amount of NH4 is present in FL (55.46 ± 5.78 mg L-1) (Fig. 2C).

From this study it is revealed that solid waste carry huge amount
of nitrogen in different form. Additionally, the liquid waste carry
considerable amount of NH4. Though N is favoured for crop
and fish yields as well as wetland macrophytes growth leads to
increase of productivity and C sequestration but excess N,
especially NO3 created threat for nitrate toxicity (Camago et al.
2005). Though, in EKW ecosystem the farmers are productively
used both these wastes for agri-piscicultural practices for past
eight decades. But, besides high yield agri-pisciculture
production, the loss of N to the environment must be minimized
by the optimization of nitrogen inputs through leather waste
and prediction of accurate N requirements by the crop. However,
exactitude N management with the use of organic solid waste
containing numerous inorganic chemicals (Pal et al. 2018c),
including N species, are an additional challenge. Because these
solid waste which is used as organic fertilizer, usually not as
well defined and predictable as the mineral fertilizers. Due to
this reasons the standardization of requirements of mineral N
fertiliser in fields with leather waste amendments might be very
tough job today (Rutting et al., 2018). Because underestimation
causing low productivity, whereas, overestimated leading to N
losses to the environment. Moreover, excessive N deposition in
wetland soil increase the rate of volatization causes NH3emission
in one hand and on the other hand increase of nitrification and
denitrification rate leading to N2O emission and green house
effect. Thus, at the very next extensive research work will be
needed to standardised the different leather waste application
in agri-piscicultural system of EKW area and explore the ultimate
fate of these waste.

Fig. 1.A-D. Average NO3, NO2, NH4 and N content in RHS and four
different solid waste of three different tanneries in CLC area.
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Fig. 2. A-C. Average NO3, NO2 and NH4 content in six liquid
wastes of different tanneries in CLC area.
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        Solidaridad News

The city of Kanpur, India, on the banks of the holy river Ganges, hosts a lively tannery industry,
employing 50,000 people directly and 250,000 indirectly. Leather processing, however, is one of the
polluting industries due to the nature of the operations involved.  It also consumes huge amount of
water. The cluster consists of over 300 small, medium and large scale industries processing leather
and leather goods.

Solidaridad is working on a project called, “Pollution prevention and efficient water use in Kanpur-
Unnao leather cluster.” This project aims to work with 100 tanning units in the region with a vision to
attain reduction in:

(a) The effluent discharged by the Kanpur-Unnao tanning sector by at least 40% in volume; and

(b) The maximum allowable levels of key pollutants as per the existing Indian environmental law

The project will also work on the following aspects in the cluster:

a. Introduction of best practices on cleaner production methods in 100 tanneries

b. Pre-CETP (Common Effluent Treatment Plant) water and waste reduction demonstrations
with cleaner technologies established at 20 tanneries

c. Training of 2 technical staff per tannery on the best practices and cleaner technologies on
efficient water management practices

d. Develop a self- assessment tool for gap analysis based on the compliance parameters.

e. Develop a multi stakeholder platform with the presence of all the relevant stakeholders
(Government regulatory authorities ; District Administration, NMCG, CPCB, UPPCB, Industry
Associations, GPCU, CLRI, CLE, Solidaridad/ consortia partners etc.) This platform will formally
interact at least once in quarter to discuss the progress and challenges of the cluster.

f. Establish a Centre of Excellence with the global technical expertise of Stahl demonstrating
best practices/ cleaner technologies

g. Regular interactions with Government regulatory authorities and service providers on waste
water treatment (post CETP)

SOLIDARIDAD STEPS TO MAKE THE LEATHER
PRODUCTION SUSTAINABLE IN KANPUR-UNNAO
LEATHER CLUSTER
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h. Strengthening the downstream community by engaging women livelihood generation
activities, providing training’s on good agricultural practices and working on improved
drinking water facilities.

This project was formally launched on 13 November 2017 by His Excellency the Ambassador of the
Netherlands to India Mr. Alphonsus Stoelinga, in presence of the Principal Secretary, Ministry of
Environment and Forest, Uttar Pradesh, Executive Director, National Mission for Clean Ganga and other
dignitaries from around the world.

In this project, we have been able to evolve a consortium of National as well as International expertise
with Solidaridad as the lead partner; Stahl, a leading chemical supplier to the global leather industry;
PUM, a group of Netherlands based senior experts; Uttar Pradesh Leather Industry Association (UPLIA)
and Small Tanners Association (STA) as industry representatives; Uttar Pradesh Jal Nigam and lastly
Central Leather Research Institute as the technical partner of the project. In the project, Solidaridad
with the key technical inputs of the consortium partners analyzed the value chain of leather processing
and developed a matrix of meaningful interventions, which are being pilot tested in the field.

Since the inception, we have engaged with the industry and other important stakeholders in the cluster.
We are also working on the implementation of water efficient technologies and processes such as (a)
Pickle (salt) free tanning system; (b)�low-sulfide, enzyme�assisted�un-hairing coupled with reuse of
liming wastewater; (c) waterless chrome tanning; (d) electro-oxidation of sectoral streams and reuse of
treated wastewater; (e) installation of water meters on the drums to optimize the use of water and
chemicals; and (f) upgradation of primary effluent treatment plants. We have also organized various
workshops in the cluster on Occupational Health and Safety trainings particularly for sensitizing the
workers for the use of first aid, PPE equipment and H2S gas safety; introduction to self-assessment
tool; organized various consultations where the industry could interact with technical experts,
government departments to discuss the challenges and way forwards.

Stahl has also developed a knowledge and training facility called the “Center of Excellence” in the
cluster which is expected to be launched in May 2019. This is a state-of-the-art facility for tanners
and workers of the cluster that provides leadership, best practices, research support and training
to the industry.

Solidaridad has plans to upscale the successful pilot interventions and similarly plan such initiatives in
the Kolkata and Bangladesh leather cluster. On these lines, we have already initiated our journey with in
the Kolkata leather cluster.

 X
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CENTRE MULLS DUTY-FREE EXPORT OF RAW HIDES
AS UP SHUTS TANNERIES FOR KUMBH

With the UP government turning a deaf ear to the Centre’s plea
to not shut down tanneries in the state for three full months for
the Kumbh Mela, the commerce Ministry is examining ways to
ease the situation for the affected industries.

Top officials in the Ministry met meat and leather exporters on
Tuesday to look at the option of allowing raw hides to be
exported without export duties, at least during the ban period,
to keep the meat industry running.

Export duty waiver

“The Centre will take a call on whether it is feasible to allow
export of raw hides by removing the existing export duty, at
least in the December-February period, when the tanneries are
closed in UP, so that the meat industry will not face the
impossible task of stocking raw hides or, worse still, disposing
them of as rubbish,” a government official told Business Line.

At present, export duty of 60 percent on raw hides makes exports
impossible for the meat industry as it is not able to price their
products competitively. Exporters of buffalo and sheep meat
have been urging the government for long to do away with the
export duty as there is a big market for hides globally. They say
that it is imperative that orders are passed immediately, at least
for the next three months.

‘Swift action needed’

“Hides need to be processed within a week of de-hiding as after
that they start putrefying. We sincerely request for urgent
consideration and withdrawal of 60 percent export duty on raw
hides for the survival of the meat export industry,” said a
representation made by the All India Meat and Livestock
Exporters Association (AIMLEA). Representatives from both
AIMLEA and the Council for Leather Exports participated in
Tuesday’s meeting.

Following the Yogi Adityanath government’s orders, most
tanneries in Kanpur and Unnao have shut down from December
15, hitting both the leather and the meat industries in the State.
Some units, which are connected to the Loni drain that doesn’t
open up in the Ganga, are being allowed to function but at less
than half their capacity and under numerous restrictions, said
Fauzan Alavi from AIMLEA.

“It is very clear that the tanneries will not be able to process the
raw hides that are the by-products of the meat industry. The
government must facilitate their export,” Alavi said. The
Commerce Ministry, however, has not made up its mind on the
matter yet and would take a decision in some days, the official
said. The high export duty had been put in place to ensure that
the leather industry, which is labour-intensive, gets its raw
material at a cheap price and the Commerce Ministry needs to
take a decision weighing all interests, he added.

Industry turnover

According to industry estimates the turnover of the leather
industry in UP is about Rs.4,000 crore a month while meat
exports is worth around Rs.600 crore.

The Commerce Ministry had suggested to the UP government
that instead of a three month shutdown of tanneries, it should
follow the past practice of closing the tanneries only three-four
days at a time ahead of the days assigned for the holy bath and
allow them to function on the other days.

(Source : Business Line, New Delhi – 19/12/2018)

LEATHER FIRMS ARGUE OVER SEMI-FINISHED PRODUCT
EXPORT

Leather garment and footwear manufacturers have asked the
government not to treat semi-finished leather as finished product
for export purpose as the move would impact availability of raw
material, industry sources said. The demand has come against
the backdrop of semi-finished or crust leather makers
approaching the commerce ministry to permit export of the
product as finished leather with a view to increasing shipments.

“Allowing this will impact domestic manufacturing and
availability of raw material for leather garment and footwear
makers. It will also hit the government’s Make in India campaign,”
sources said. Investment and technology upgradation are
required to make finished leather attracts 60 percent export
duty, there is no duty for shipment of finished leather.

“Exporters of semi-finished goods also want to avoid the export
duty. Treating semi-finished as finished for exports will severely
affect domestic as well as export of shoes and leather products,”
the sources added.

(Source : Business Standard, New Delhi – 08/01/2019)
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PRABHU TO INAUGURATE IILF-2019 IN CHENNAI

The 34th edition of India International Leather Fair (IILF), one of
the biggest leather events of India Trade Promotion Organization
(ITPO), CLE and other apex leather bodies will be inaugurated
by Union Minister of Commerce and Industry Suresh Prabhu
on 31 January 2019 at Nandambakkam, Chennai (Tamil Nadu).
An exclusive Theme Pavilion : ‘Greening the Leather’ as well as
technical seminars will make the event more meaningful for the
participants and delegates from India and abroad.

This year, apart from unveiling the export potential of India,
IILF also aims to project India as an investment destination
and manufacturing a hub for design and information. This year
to the fair also manifests its commitment to various initiatives
taken by the government such as ‘Make in India’, ‘Digital India’,
‘Skill India’, ‘Swachh Bharat’ and ‘Start up India’.

IILF 2019 will feature a wide range of products, machinery and
equipment from over 450 companies from India and abroad,
while more than 150 exhibitors are taking part from overseas.
Significantly, China, France, Germany, Italy and Brazil are setting
up their National Pavilions.

(Source : Statesman, New Delhi – 15/01/2019)

SHARE PRICE RALLY : THE WALK IS NOT YET OVER
FOR BATA

GST cut, new launches, revamped products to fuel revenue growth

SHREEPAD SAUTE

A slash in the goods and services tax (GST) rate in July last year,
besides a robust performance in the April-September 2018
(H1FY19), has helped Bata India stock gain about 24 percent
since August. The stock has outperformed the BSE Fast Moving
Consumer Goods Index, which fell over 2 percent during this
period. However, the rally is not yet over for Bata. Some analysts
foresee 12-13 further upside in the stock.

The gains will not only come from the GST cut but also from the
company’s efforts to add new and revamped products, which
would aid overall top line growth. Report by Prabhudas Lilladher
revealed the new and revamped portfolio was receiving good
consumer response. Also, the company plans to open 90 new
owned stores by the end of the ongoing financial year (of these,
45 stores already added during H1FY19).

Bata’s net sales, that grew just around 6 percent in FY18, are
expected to rise at a compound annual growth rate of over 12
percent from FY18 to FY21. All this (including lower GST) should
also help protect its margin profile, emanating from a likely increase
in the sale of premium products, despite expected investments for
marketing and advertising of new launches, and additional cost of
new store openings. According to a sharekhan report, from 30
percent during H1FY19, revenue contribution of premium products
moved up to 32 percent currently, which is further likely to rise to
35 percent by the end of FY19.

Profitability would also get a boost out of lower inflation. Prices
of rubber, one of the key inputs for Bata, have fallen 3 percent
so far from September-end. Lower crude oil prices, and a curb
in the weakening rupee against the dollar would lower its
packaging and logistics costs. Thus, the performance in the
first half of FY19, with net sales growth of 11 percent, margin
improvement by 281 basis points, and net profit growth by 34
percent, is expected to continue in future quarters.

(Source : Business Standard, New Delhi – 08/01/2019)

Indian Leather Industry - Overview, Export
Performance and Prospects

· The Leather Industry holds a prominent 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$ 5.74 billion during 2017-18.

· The leather industry is bestowed with an affluence of raw
materials as India is endowed with 20% of world cattle & buffalo
and 11% of world goat & sheep population. Added to this are
the strengths of skilled manpower, innovative technology,
increasing industry compliance to international environmental
standards, and the dedicated support of the allied industries.

· The leather industry is an employment intensive sector,
providing job to about 4.42 million people, mostly from the
weaker sections of the society. Women employment is
predominant in leather products sector with about 30% share.

· India is the second largest producer of footwear and leather
garments in the world.

· India is the second largest exporter of leather garments and
third largest exporter of Saddlery & Harness in the world.

· The major production centers for footwear, leather and
leather products in India are located in the States of�Tamil
Nadu - Chennai, Ambur, Ranipet, Vaniyambadi, Vellore,
Pernambut, Trichy, Dindiguland – Erode ;�West Bengal -
Kolkata;�Uttar Pradesh - Kanpur, Agra, Noida, Saharanpur
;Maharashtra - Mumbai ;�Punjab - Jalandhar ; Karnataka -
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Bengaluru ; Telengana - Hyderabad ; Haryana - Ambala, Gurgaon,
Panchkula, Karnal and Faridabad; Delhi; Madhya Pradesh -
Dewas; Kerala - Kozhikode and Ernakulam / Cochin ; Rajasthan
; Jaipur ; Jammu & Kashmir ; Srinagar.

Strengths�Of�Indian�Leather�Sector�:

· Own�raw�material�source�–�About�3�billion�sq�ft
of�leather�produced�annually

· Some�varieties�of�goat/calf/sheep�skins�command�
premium position

· Strong�and�eco-sustainable�tanning�base
· Modernized�manufacturing�units
· Trained/skilled� manpower� at� competitive�    wage levels
· World-class�institutional�support�for�Design�&� Product

Development,�HRD and�R & D.
· Presence�in�major�markets�–�Long Europe� experience
· Strategic�location�in�the�Asian�landmass

Emerging�Strengths�:

· Design development initiatives by institution and individuals
· Continuous modernization and technology upgradation
· Economic size of manufacturing units
· Constant human resource development programme to

enhance productivity
· Increasing use of quality components
· Shorter prototype development time
· Delivery compliance
· Growing domestic market for footwear and leather articles

Highlights�Of�Leather�Product�Segments :

· Tanning�Sector�– Annual production about 3 billion sq.ft.
Accounts for 10% of world leather requirement. Indian colors
continuously being selected at the MODEUROPE Congress

· Footwear�Sector – Second largest footwear producer
after China. Annual Production 2257 million pairs. Huge
domestic retail market;�2021 million pairs are sold in
domestic market. Footwear (leather and non-leather) export
accounts for about 43.5% share in India’s total leather &
leather products export. The Footwear products mix; Gents
58%, Ladies 30% ,Children 9% and others 3%

· Leather�Garments�Sector�– Second largest producer
and second largest global exporter. Accounts for 9% share
of India’s total export from leather sector.

· Leather Goods & Accessories Sector including
Saddlery & Harness - Fifth largest global exporter.
Accounts for about 24% share of India’s total export.

Source :�DGCI & S

Major�Markets :�

1. The major markets for Indian Leather & Leather Products
are USA with a share of 14.76%, Germany 11.92%, UK
10.74%, Italy 6.78%,France 5.69% Spain 4.90%,Hong
Kong 4.32%, Netherlands 3.43%,China 2.97%, UAE 2.81%,
Poland 2.52%,and Belgium 2.00%.

2. These�12 countries together accounts for nearly 73%�of
India’s total leather & leather products export

India’s Export of Leather and Leather Products For Five Years

% Share�of�Leather�&�Leather�Products�(2017-18)

European Union Accounts for 54.49% of India’s Total
Export of Leather and Leather Products

India’s Export of Leather & Leather Products to
Different Countries - 5 years

COUNTRY  2013-14 2014-15 2015-16 2016-17 2017-18 % Share 
of 2017-18

USA 680.22 768.06 834.1 867.19 847.3 14.76%
Germany 765.56 800.2 674.19 657.37 684.41 11.92%
UK 664.92 751.33 716.49 606.18 616.41 10.74%
Italy 518.04 504.26 407.91 374.09 389.06 6.78%
France 354.72 371.75 308.45 287.74 326.38 5.69%
Spain 308.07 351.27 327.86 293.43 281.3 4.90%
Hong Kong 471.61 422.11 315.26 265.6 248.07 4.32%
Netherlands 218.55 224.92 182.97 169 196.98 3.43%
China 153.63 194.26 162.21 173.72 170.34 2.97%
U.A.E. 180.54 281.07 263.15 226.72 161.27 2.81%
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Source�:�CLE�Membership�Records

COUNTRY  2013-14 2014-15 2015-16 2016-17 2017-18
% Share 

of 2017-18
Poland 69.18 81.74 65.2 101.06 144.47 2.52%
Belgium 95.73 108.88 84.84 104.9 114.8 2.00%
Vietnam 86.2 115.57 105.54 92.38 104.81 1.83%
Australia 78.73 84.66 84.71 82.66 91.16 1.59%
Japan 48.76 56.21 59.24 63.87 71.42 1.24%
Denmark 89.38 83.9 76.17 77.22 69.35 1.21%
Portugal 51.84 68.39 62.13 67.61 68.62 1.20%
Korea Rep. 58.3 68.47 82.38 68.65 67.22 1.17%
Russia 51.58 49.96 49.01 51.15 56.08 0.98%
Canada 51.66 59.24 47.25 46.94 50.5 0.88%
Austria 40.06 35.48 26.2 27.86 46.26 0.81%
South Africa 48.16 55.04 52.87 44.13 43.8 0.76%
Sweden 50.62 46.48 38.14 40.83 43.2 0.75%
Saudi Arabia 38.67 47.42 36.77 40.86 37.87 0.66%
Indonesia 27.22 28.95 25.62 26.97 33.82 0.59%
Switzerland 32.82 37.05 29.74 24.83 30.37 0.53%
Singapore 19.78 22.12 23.49 33.04 14.42 0.25%
Greece 12.01 14.22 10.95 10.16 10.28 0.18%
New Zealand 9.66 12.11 11.23 9.81 9.88 0.17%
Somalia — — 100.12 94.12 58.82 1.02%
Chile 47.63 53.12 52.18 41.85 44.9 0.78%
Malaysia 62.4 62.99 54.58 48.6 48.77 0.85%
Slovak rep — — 30.71 31.48 36.44 0.63%
Turkey 46.73 39.63 27.6 19.96 22.63 0.39%
Hungary 32.2 30.96 23.46 28.23 24.65 0.43%
Sudan 23.65 31.4 20.17 14.63 8.86 0.15%
Nigeria 11.45 12.3 17.02 20.29 24.75 0.43%
Bangladesh 14.07 18.08 17.66 34.98 27.59 0.48%
Thailand 29.87 28.79 18.22 19.82 19.82 0.35%
Finland 27.19 23.55 16.8 17.25 19.76 0.34%
Kenya 6.75 8.26 12.73 30.25 22.04 0.38%
Djibouti — — 14.79 11.19 8.56 0.15%
Mexico 9.84 8.57 12.49 12.14 19.36 0.34%
Norway 15.86 15 12.31 7.54 8.76 0.15%
Israel 11.93 13.91 13.35 13.09 15.78 0.27%
Oman 24.39 11.21 12.76 12.29 9.32 0.16%
Sri Lanka des 11.36 10.13 13.85 14.42 12.34 0.22%
Cambodia 7.08 10.81 12.62 10.4 7.24 0.13%

Czech republic 19.84 22.53 10.45 9.33 11.91 0.21%

Taiwan 7.97 12.08 9.87 8.97 8.07 0.14%
Others  251.54 336.4 187.24 209.98 249.4 0.39%

Total 5937.97 6494.84 5855.06 5646.79 5739.93 100.00% 

Future�Outlook :

The Government of India had identified the Leather Sector as a
Focus Sector under ‘Make in India’ programme keeping in view
of its immense potential for growth and employment generation.
Accordingly, the Government is also implementing various
Special Focus Initiatives under the Foreign Trade Policy for the
growth of leather sector. With the implementation of various
industrial developmental programmes as well as export
promotional activities; and keeping in view the past performance,

and industry’s inherent strengths of skilled manpower, innovative
technology, increasing industry compliance to international
environmental standards, and dedicated support of the allied
industries, the Indian leather industry aims to augment the
production, thereby enhance export, and resultantly create
additional employment opportunities.

Analysis– Export Performance of Leather and 
Leather Products During April-March 2017-18 Vis – A –
Vis April-March 2016-17

A. Introduction :

As per officially notified DGCI& S monthly export data, the export
of Leather and Leather products for the period April- March 2017-
18 touched US$ 5739.93 mn as against the performance of US$
5646.79 mn in April- March 2016-17, recording a positive growth
1.65%. In rupee terms, the export touched Rs.369966.47 mn in
April- March 2017-18 as against Rs.378741.83 mn in April-March
2016-17, registering a decline of -2.32%.

B. Product Wise Analysis

EXPORT OF LEATHER AND LEATHER PRODUCTS FROM INDIA DURING APRIL
- MAR 2017-18 VIS – À - VIS APRIL - MAR 2016 – 17

CATEGORY APR-MAR
2016-17

APR-MAR
2017-18

% VARIATION

FINISHED LEATHER 59451.99 56348.35 -5.22%
LEATHER 
FOOTWEAR

142787.54 141388.63 -0.98%
FOOTWEAR 
COMPONENTS

20033.83 21608.01 7.86%
LEATHER 
GARMENTS

35927.98 33449.31 -6.90%
LEATHER GOODS 88308.72 88002.5 -0.35%
SADDLERY AND 
HARNESS

9547.54 10047.3 5.23%
NON-LEATHER 
FOOTWEAR

22684.23 19122.37 -15.70%
TOTAL 378741.83 369966.47 -2.32%

(Value In Million Rs)

CATEGORY APR-MAR
2016-17

APR-MAR
2017-18

% VARIATION % Share

FINISHED LEATHER 886.39 874.23 -1.37% 15.23%
LEATHER FOOTWEAR 2128.87 2193.61 3.04% 38.22%
FOOTWEAR COMPONENTS 298.69 335.24 12.24% 5.84%
LEATHER GARMENTS 535.66 518.96 -3.12% 9.04%
LEATHER GOODS 1316.63 1365.33 3.70% 23.79%
SADDLERY AND HARNESS 142.35 155.88 9.51% 2.72%
NON-LEATHER FOOTWEAR 338.21 296.68 -12.28% 5.17%

TOTAL 5646.79 5739.93 1.65% 100.00%

(Value In Million US$)

Source : DGCI & S

Source : DGCI & S
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· Footwear holds the major share of 49.23% in the total export
of leather and leather products

· Except finished leather, leather garments and non leather
footwear other product categories have shown positive growth.

C. Country-Wise�Analysis

Statement showing Export of Leather & Leather Products to
different countries during April-Mar 2017-18 vis-à-vis April-Mar
2016-17 is given below :

APR-MAR APR-MAR
2016-17 2017-18 2017-18 2017-18

GERMANY 657.37 684.41 4.11% 11.92%
U.S.A. 867.19 847.3 -2.29% 14.76%
U.K. 606.18 616.41 1.69% 10.74%
ITALY 374.09 389.06 4.00% 6.78%
FRANCE 287.74 326.38 13.43% 5.69%
HONG KONG 265.6 248.07 -6.60% 4.32%
SPAIN 293.43 281.3 -4.14% 4.90%
RUSSIA 51.15 56.08 9.64% 0.98%
NETHERLANDS 169 196.98 16.56% 3.43%
AUSTRALIA 82.66 91.16 10.28% 1.59%
NEW ZEALAND 9.81 9.88 0.70% 0.17%
DENMARK 77.22 69.35 -10.19% 1.21%
GREECE 10.16 10.28 1.21% 0.18%
CANADA 46.94 50.5 7.58% 0.88%
SWITZERLAND 24.83 30.37 22.29% 0.53%
SWEDEN 40.83 43.2 5.78% 0.75%
S. AFRICA 44.13 43.8 -0.74% 0.76%
AUSTRIA 27.86 46.26 66.02% 0.81%
BELGIUM 104.9 114.8 9.44% 2.00%
JAPAN 63.87 71.42 11.83% 1.24%
PORTUGAL 67.61 68.62 1.49% 1.20%
CHINA 173.72 170.34 -1.95% 2.97%
SINGAPORE 33.04 14.42 -56.35% 0.25%
U.A.E. 226.72 161.27 -28.87% 2.81%
INDONESIA 26.97 33.82 25.40% 0.59%
KOREA REP. 68.65 67.22 -2.08% 1.17%
VIETNAM 92.38 104.81 13.45% 1.83%
SAUDI ARABIA 40.86 37.87 -7.33% 0.66%
SOMALIA 94.12 58.82 -37.51% 1.02%
POLAND 101.06 144.47 42.95% 2.52%
CHILE 41.85 44.9 7.29% 0.78%
MALAYSIA 48.6 48.77 0.35% 0.85%
SLOVAK REP. 31.48 36.44 15.78% 0.63%
TURKEY 19.96 22.63 13.39% 0.39%
HUNGARY 28.23 24.65 -12.65% 0.43%
SUDAN 14.63 8.86 -39.46% 0.15%
NIGERIA 20.29 24.75 22.00% 0.43%
BANGLADESH 34.98 27.59 -21.11% 0.48%
THAILAND 19.82 19.82 0.03% 0.35%
FINLAND 17.25 19.76 14.51% 0.34%
KENYA 30.25 22.04 -27.15% 0.38%
DJIBOUTI 11.19 8.56 -23.46% 0.15%
MEXICO 12.14 19.36 59.46% 0.34%
NORWAY 7.54 8.76 16.12% 0.15%

(Value In Million US$)
TOTAL

% Change
Share in 

Total Export
COUNTRY

APR-MAR APR-MAR
2016-17 2017-18 2017-18 2017-18

ISRAEL 13.09 15.78 20.60% 0.27%
OMAN 12.29 9.32 -24.22% 0.16%
SRI LANKA DES 14.42 12.34 -14.44% 0.22%
CAMBODIA 10.4 7.24 -30.42% 0.13%
CZECH REPUBLIC 9.33 11.91 27.71% 0.21%
TAIWAN 8.97 8.07 -9.99% 0.14%
OTHERS 209.98 249.4 18.77% 4.34%

TOTAL 5646.79 5739.93 1.65% 100.00%

COUNTRY

(Value In Million US$)
TOTAL

% Change
Share in 

Total Export

D. Major Export Destinations of India – Apr–Mar 2017-18

U.S.A. 847.3
GERMANY 684.41
U.K. 616.41
ITALY 389.06
FRANCE 326.38
SPAIN 281.3
HONG KONG 248.07
NETHERLANDS 196.98
CHINA 170.34
U.A.E. 161.27
POLAND 144.47
BELGIUM 114.8

(Value in Million US$)

1.  The major markets for Indian Leather & Leather Products are
USA with a share of 14.76%, Germany 11.92%, UK 10.74%,
Italy 6.78%, France 5.69%, Spain 4.90%, Hong Kong 4.32%,
Netherlands 3.43%, China 3.09%, U.A.E. 2.81%, Poland
2.52% and Belgium 2.00%.

2.   These 12 countries together accounts for nearly 72.84% of
India’s total leather & leather products export.

3.  Export of leather & leather products to major markets like
USA, Spain, Hong Kong, China, UAE etc. have shown
negative growth during April-March 2017-18.

E.   Conclusion :

1) India’s export of Leather and Leather products for the
financial year April-March 2017-18 touched US$
5739.93 mn as against the performance of US$
5646.79 mn in the corresponding period of last year,
recording a positive growth of 1.65%.

2) Export of different categories of Footwear holds a
major share of about 49.23% in India’s total leather &
leather products exports with an export value of US$
2825.53 mn. This is followed by Leather Goods &
Accessories with a share of 23.79%, Finished Leather
15.23%, Leather Garments 9.04% and Saddlery &
Harness 2.72%.

3) Except Finished Leather, Leather Garments and non
leather footwear other product categories have shown
positive growth.
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3D Printing cum Laser cutting and Engraving in

Footwear Industry

Abstract

Rapid prototyping and Desktop fabrication machines have
gained a lot of attention and popularity in the era of 4.0.

Here an attempt is to make the technology affordable and
reachable to the masses, in this paper a machine is designed
which provides both- the advantages of a 3D printer/Use of
Laser cutting and Engraving.The uniqueness of this machine
is that it has the ability to use the same platform and other parts
of the machine except its head, which is to be replaced for 3D-
printing and laser cutting or engraving for footwear industry.

Key Words - Prototype, Fabrication, Diode, 3D-printing, FDM,
Absorption, and Emission

Int roduct ion

In the history of manufacturing, subtractive methods have come
firstand still the same method is used in present time [1]. In
this, the exact shapes with high precision was generally a matter
of subtractive manufacturing from filing and turning through
milling and grinding process.Due to the recent developments
in science and technology, the modern manufacturing industry
is greatly affected. The Rapid Prototyping (RP) is one of the
latest additive variants and its mission is to reduce the lead
time and cost of developing prototypes for new parts and
devices which was earlier done with subtractive tool room
methods [2]. This printing technique helps to make shoe last
and heels in a very effective manner. As a result of which, alot of
material can be savedunlike to subtractive methods as in case
of CNC machine.

The concept of laser was discovered in 1960. It uses a large
amount of energy generated by a laser to concentrated on a
very small area in order to cut or engrave material effectively.

In the very beginning in Footwear industry, layout of patterns
on the skin with white pen or with pencil and then cut the
components with the help of scissor. This could easily enable
the worker for making alternative interlocking arrangement.
Then, clicking of upper components with the help of clicking
knife using tin templates, but it is a time-consuming process
and not so accurate. It is difficult to cut thick leather like buff
leather with clicking knife or scissor. Therefore, the clicking
machine came into existence. To click different components of
leather the clicking dies are used on the heavy-duty mechanical
clicking press.To enhance the clicking accuracy different clicking
pressures are need, which motivated to make hydraulic
machines in which the pressure and time can be controlled.
There are a few demerits of these clickers that we need different
clicking dies of different shapes and sizes for different
components of footwear. As a result, huge investment of money
is required [3]. To overcome this problem, the concept of laser
is introduced to cut components as well as to engrave easily in
a very effective way. Only a computer aided design (CAD) file is
required and rest of the work is done by the machine. So, no
dies and other stuff are required for cutting and engraving.

Laser cutting and Engraving

In recent years, Leather cutting by LASER (Light Amplification
by Stimulated Emission of Radiation) machine has become
popular among many industries.

Laser cutting machines utilize digital and automatic technology
to hollow out, engrave, & cut in the product effectively [4].The
laser cutting machine has broken the limits of traditional manual
and electric cutting like hydraulic swing arm and Rotating head
with their slow speed and pattern layout difficulty. The CO2 /
Diode/ Fibre laser fully solves the problem of unreachable
efficiency and wastage of materials.
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The speed as well as accuracy of laser cutting is high and the
operation is simple which involves giving the graphics and
piece size to the computer which enables the machine to cut
out the finished product in a non- contact manner.

Working of Laser cutting

The laser beam in the leather cutting machine, the energy is
focused into a small spot so that the focal point achieves a
high-power density which quickly turns the photon energy into
heat to form holes. As it moves on the material, the hole produces
a small cutting seam continuously. So, there is no workpiece
deformation [5].

There are basically three phenomena by which an atom can
emit light energy and that are�Absorption,�Spontaneous
Emission and Stimulated emission[6].

Fig.1 Principle of Laser Action [7]
 Battery   Driver Circuit       Laser Diode   Lens 

Fig.2 Schematic diagram of Laser diode working [8]

3D Printing

3D printing or additive manufacturing is a process of making
three dimensional solid objects from a digital file. In this layer
by layer the object is created without wasting of material [9].

Working of 3D-printing

It all starts with making a virtual design of the object you want
to create [10]. This virtual design is made in a CAD (Computer

Aided Design) file using a 3D software (for the creation of a
totally new object) or with the use of a 3D scanner (to replicate
an existing object). This scanner makes a 3D digital copy of an
object and puts it into a 3D modeling program.

When the file is ready, the software slices the final model into
hundreds or thousands of horizontal layers. When it loads into
the printer, the printer makes the object layer by layer [11].

 FDM (Fused Deposition Modeling) [12]

i. A spool of filament is attached into the printer. Then, we
set the required temperature for printing the object. After
reaching to the desired temperature, the filament is
attached to the extrusion head via nozzle where it melts.

ii. The extrusion head is attached in such a way that it freely
moves in all the three directions i.e. X, Y, & Z. The material
is melted continuously and it is deposited layer-by-layer
in the pre-set locations from where it cools and solidifies.
Sometimes we can accelerate the cooling of the material
through cooling fans that are attached on the extrusion
head.

iii. To fill an area, multiple drives are required. When a
particular layer is finished, the build platform moves
downand a new layer is deposited. This process is
repeated until the part is complete. When the part
(prototype) is completed, we remove the support material
and the part is finished.

Fig.3 FDM printing process [13]
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Materials for laser cutting and 3D printing

Natural leather, Synthetic leather, semi-finished products, variety
of leather fabrics, wood, cardboard, paper etc. are used for
cutting and engraving while the materials in the below table is
used to make prototypes via 3D printer.

Applications of 3D printing, laser cutting and
engraving in Footwear Industry

3D printer allows printing of shoe last (Prototype), shoe heels
etc. while laser cutting allows to cut and engrave leather
depending on the thickness of leather and cloth for
manufacturing of the shoe.

Automation of the process makes it easy and convenient for
the labours to accurately cut and print parts of the shoe industry.

Advantages over other conventional methods

· One machine serves two different aspects.
· Only a design file is required and rest of the work is done by

the machine.
· Perfect solution for personalised and customised

fabrication.
· Lead time for production is very less.
· Cheap cost
· Easy to use
· Easy to lift and install anywhere.
· Serves to several industries.
· Simple maintenance
· No mechanical pressure on the work piece.
· It saves material too much because of additive

manufacturing.

Some product samples of proposed machine

Fig.4 3D Printed Shoe last (Prototype)

Fig.5 Engraved D.E.I (Dayalbagh Educational Institute) logo
on leather

Fig.6 Making D.E.I (Dayalbagh Educational Institute) stamp
on wood

Fig.7 3D Printed dice
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Conclusion

This bi-functional machine serves Footwear industry in making
prototypes as well as for cutting and engraving purposes. This
machine reduces human workforce and gives the finest
accuracy. Since the machine design allows the two aspects to
be used alternatively, the productivity increases and so does
the space required for setting the machine.

Future scope

It is predicted by some additive manufacturing advocates that
this technological development will change the perception of
people regarding manufacturing because end users will be able
to do their own manufacturing rather than engaging to buy
products from other people and corporations. With effects on
energy use, waste reduction, customization, product availability,
medicine, art, construction and sciences, 3D printing will change
the manufacturing world as we know it, while laser cutting
removes the chances of errors in cutting the sample pieces
with more accuracy and perfection. As a result, the productivity
increases and we can save too much time and material for
future. At last, we can work to eliminate smoke problem and
black residues which are left during the burning of leather. That’s
a real challenge for the future technocrats.

References :-

1. KianooshTorabi, Ehsan Farjood, and Shahram Hamedani,
Rapid Prototyping Technologies and their Applications in
Prosthodontics, a Review of Literature, J Dent (Shiraz).
2015 Mar; 16(1): 1–9.

2. Leslie Langnau, Subtractive Manufacturing: What You
Need to Know, Magazine on Make Parts Fast: Design
guide, October 3, 2011.

3. SomenathGanguly, Comprehensive footwear technology,
Journal of Indian Leather Technologists Association,
Kolkata, India

4. Senthil Kumar, Laser cutting process – A Review,
International Journal of Darshan Institute on
Engineering Research & Emerging Technologies, Vol. 3,
No. 1, 2014.

5. Hecht, Jeff (1992).�The Laser Guidebook�(Second ed.).
New York: McGraw-Hill, Inc.      p.�317.�ISBN�0-07-
027738-9.

Some useful weblink-

6. https://electronicscoach.com/laser-diode.html
7. https://www.elprocus.com/wp-content/uploads/2017/

03/Principle-of-Laser-Action.jpg
8. https://encrypted-tbn0.gstatic.com/

images?q=tbn:ANd9GcS65gKA_rxChGNgZ4tSKSXYm_dQdCKJNE-
bgpLreJ7qKvLX4VOB

9. https://3dprinting.com/what-is-3d-printing/
10. https://www.sculpteo.com
11. https://www.3dhubs.com/knowledge-base/introduction-

fdm-3d-printing
12. https://www.materialise.com/en/manufacturing/3d-

printing-technology/fused-deposition-modeling
13. https://www.researchgate.net/profile/

John_Ryan_Dizon3/publication/321702417/figure/fig5/
AS:614302444687362@1523472524392/FDM-setup-
243.png

14. https://www.troteclaser.com
15. https://www.physics-and-radio-electronics.com/

electronic-devices-and-circuits/semiconductor-diodes/
laserdiode.html

16. https://www.allaboutcircuits.com/technical-articles/an-
introduction-to-laser-diodes/



www.iltaonleather.org  JILTA                                                                                                                                       FEBRUARY, 2019      67

JILTA



 www.iltaonleather.org    JILTA                                                                  FEBRUARY, 2019       68

JILTA



www.iltaonleather.org    JILTA                                                                                                                                      FEBRUARY, 2019      69

           Students Corner

LESSON ON LEATHER GOODS

Shome Nath Ganguly
Former Principal of Karnataka Institute of Leather Technology

(The purpose of this article is to advise the students as well as artisans engaged in leather goods industry.
Shri Puranjan Mazumder of FREYA helped me to prepare this article)

NON TRADITIONAL LEATHER USED IN THE FOOTWEAR INDUSTRIES

(PART - 3)

KANGAROO LEATHER

Among the most common of the large land mammals living
wild, Kangaroos (macropods) have a limited range. These
animals are confined only in Australia.

Kangaroo leather�is a strong light weight�leather�derived from
the hide of the�kangaroo. Kangaroos�are harvested.
The�meat�and the hides of Kangaroo are sold in the market.
Although most species of�macro pods�are protected from
hunting by law, a small number of the large-sized species which
exist in high numbers can be hunted by commercial hunters.

The population of this particular animal is in excess of 25
millions.48 number of species are available in Australia. Only 4
of the above species are commercially harvested. In addition 2
species of Wallaby are harvested in Tasmania. A significant
developments have been seen during last 40 years in Australia.
But during last 10 years it is noticed that the Kangaroo industry
has potential economic & envirnoment benefit. In 2008 Green
peace suggested that there would be envirnomental benefit
from reducing consumption of beef and replacing it with
consumption of Kangaroo meat.

CSIRO (Commonwealth Science& Research Organisation)
conducted study in Australia confirms that kangaroo is one of
the strongest leather of similar substance available. The leather
is used in a wide variety of shoes.�The unique structure of
kangaroo leather allows it to be cut down to very thin substance
(thickness of the leather) but still retain tensile strength.
Kangaroo leather is also popular in the manufacture
of�motorbike leathers�and is used in a wide variety of other
applications such as car upholstery, military boots, football or
soccer boots and fashion accessories Kangaroo leather is the
material of choice for whip makers as the strips can be cut thin
to keep the whip flexible, without sacrificing durability.

Studies conducted by the Australian�Commonwealth Scientific
and Industrial Research Organization�(CSIRO) confirm that
kangaroo is one of the strongest leathers of similar substance
available. Similarly when split into thinner substances kangaroo
retains considerably more of the original tensile strength of the
unsplit leather than does calf. When split to 20% of original
thickness kangaroo retains between 30 and 60% of the tensile
strength of the unsplit hide. Calf split to 20% of original
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thickness, on the other hand, retains only 1– 4% of original
strength Kangaroo leather is lighter and stronger than the hide
of a cow or goat. It has 10 times the tensile strength of cowhide
and is 50% stronger than�goatskin. Studies of the morphology
of kangaroo leather help explain its particular properties. The
collagen fibre bundles in cattle hide are arranged in a complex
weaving pattern. The fibres are often at angles as much as 90
degrees to the skin surface. Cattle hide also contains sweat
glands, erector pili muscles and a distinct gradation in elastin
levels, concentrated in the upper part of the skin.

Kangaroo hide on the other hand has been shown to have a
highly uniform orientation of fibre bundles in parallel with the
skin surface. It  does not contain sweat glands or
erectorpilimuscles and elastin is evenly distributed throughout
the skin thickness. This structural uniformity explains both the
greater tensile strength of the whole leather and the greater
retention of strength in splits. Bovine skin is much more complex
in cross section. Hence in whole section it has many more weak
points from which tears can start when placed under tension.
In addition when sliced into splits the collagen fibres running
at significant angles to the skin surface will be cut. These then
become weak points in the structural strength.

Environmental aspects

The Australian kangaroo industry produces a range of meat
and leather products from animals harvested from the wild
under strict government controlled Management Plans. These
ensure the harvest is sustainable and humane.�A wide cross
section of Australian ecologists support the kangaroo industry
as being both sustainable and environmentally wise.�Many
argue kangaroos, which are native to Australia, are a more

environmentally friendly livestock option than introduced sheep
and cattle. Kangaroos have small chest development and so
require less water to breathe than placental mammals, which
usually must expand a diaphragm. This means they lose more
moisture in respiration. Kangaroos just make small pants while
immobile and in motion expand and contract their lungs
effectively using their leg muscles. The belly flops up and down,
contracting and expanding the lungs respectively. Also, the
kangaroo’s paw is softer and does not compact the ground as
hoofed cattle and sheep do. Instead, its hopping leaves very
small bowl-shaped cuts in the surface of even dry clay soil,
which let native grass seeds carried on the wind settle into
them. The bowl shape concentrates any moisture that may fall
into it into a wet point that the grass seed can use to germinate.
Thus, kangaroos deplete the water table at a slower rate than cattle
or sheep and would even be viable in the absence of any bore
water at all. The ecological arguments for kangaroos replacing
sheep and cattle as arid land livestock are compelling, though they
must be set against objections of kangaroos’ lack of domestication
and breeding rate. Kangaroos are eaten in most states.

Kangaroo leather is the strongest leather available. Its structure
consists of highly organised main fibre bundles, which have a
secondary supporting mesh. Combined with low angle of weave,
low fat content and a very thin grain layer this provides superior
strength against leathers from other raw material types at similar
thickness. Naturally thin, kangaroo leather retains all it strength
where other raw material types require heavy splitting and
shaving which significantly reduces physical performance. The
unique properties of kangaroo fibre structure are further
enhanced through our innovative processing techniques which
provide product designers with a versatile, strong and light
natural materials.
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Introduct ion

Right now India has emerged as the fastest growing major
economy in the world and is expected to be one of the top three
economic powers of the world over the next 10-15 years, backed
by its strong democracy and partnerships. The integration of
the domestic economy through the twin channels of trade and
capital flows has accelerated in the past two decades which in
turn led to the India’s GDP reaching Rs 167.73 trillion (US$
2.30 trillion) in 2017-18*.  Simultaneously, the per capita income
also nearly trebled during these years. India’s trade and external
sector had a significant impact on the GDP growth as well as
expansion in per capita income. India’s GDP during the first
half of 2018-19 stood at Rs 89.88 trillion (US$ 1.29 trillion).

Market size

India’s GDP is estimated to have increased 6.6 per cent in 2017-
18 and is expected to grow 7.3 per cent in 2018-19. During the
first half of 2018-19, GDP (at constant 2011-12 prices) grew by
7.6 per cent.India has retained its position as the third largest
startup base in the world with over 4,750 technology startups,
with about 1,400 new start-ups being founded in 2016,
according to a report by NASSCOM.

India’s labour force is expected to touch 160-170 million by
2020, based on rate of population growth, increased labour
force participation, and higher education enrolment, among
other factors, according to a study by ASSOCHAM and Thought
Arbitrage Research Institute.India’s foreign exchange reserves
were US$ 393.29 billion in the week up to December 21, 2018,
according to data from the RBI.

Recent Developments

With the improvement in the economic scenario, there have
been various investments in various sectors of the economy.

The M&A activity in India increased 53.3 per cent to US$ 77.6
billion in 2017 while private equity (PE) deals reached US$ 24.4
billion. Some of the important recent developments in Indian
economy are as follows:

v Exports from India increased 15.48 per cent year-on-
year to US$ 351.99 billion in April-November 2018.

v Nikkei India Manufacturing Purchasing Managers’
Index (PMI) stood at 53.2 in December 2018, showing
expansion in the sector.

v Mergers and Acquisitions (M&A) activity in the country
has reached US$ 82.1 billion in 2018 (up to
November).

v Income tax collection in the country reached Rs 2.50
lakh crore (US$ 35.88 billion) between April-November
2018.

v Companies in India have raised around US$ 5.52 billion
through Initial Public Offers (IPO) in 2018 (up to
November).

v India’s Foreign Direct Investment (FDI) equity inflows
reached US$ 389.60 billion between April 2000 and
June 2018, with maximum contribution from services,
computer software and hardware, telecommunications,
construction, trading and automobiles.

v India’s Index of Industrial Production (IIP) rose 5.6
per cent year-on-year in April-October 2018.

v Consumer Price Index (CPI) inflation rose moderated
to 2.33 per cent in November 2018 from 3.38 per cent
in October 2018.

SCENARIO OF THE GROWTH RATE &
STATISTICS OF PRESENT INDIAN
ECONOMY : SIGNIFICANTLY DRIVEN BY
IT’S FOREIGN TRADE POLICY
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v Around 10.8 million jobs were created in India in 2017.

v India has improved its ranking in the World Bank’s
Doing Business Report by 23 spots over its 2017
ranking and is ranked 77 among 190 countries in 2019
edition of the report.

v India is expected to have 100,000 startups by 2025,
which will create employment for 3.25 million people
and US$ 500 billion in value, as per Mr T V Mohan Das
Pai, Chairman, Manipal Global Education.

v The World Bank has stated that private investments in
India is expected to grow by 8.8 per cent in FY 2018-
19 to overtake private consumption growth of 7.4 per
cent, and thereby drive the growth in India’s gross
domestic product (GDP) in FY 2018-19.

v India is expected to retain its position as the world’s
leading recipient of remittances in 2018, with total
remittances touching US$ 80 billion, according to
World Bank’s Migration and Development Brief.

Government Initiatives

The Union Budget for 2018-19 was announced by the Union
Minister for Finance, Government of India, in Parliament on
February 1, 2018. This year’s budget will focus on uplifting the
rural economy and strengthening of the agriculture sector,
healthcare for the economically less privileged, infrastructure
creation and improvement in the quality of education of the
country. As per the budget, the government is committed
towards doubling the farmers’ income by 2022. A total of Rs
14.34 lakh crore (US$ 196.94 billion) will be spent for creation
of livelihood and infrastructure in rural areas. Budgetary
allocation for infrastructure is set at Rs 5.97 lakh crore (US$
81.99 billion) for 2018-19. All-time high allocations have been
made to the rail and road sectors.

India’s unemployment rate is expected to be 3.5 per cent in
2018, according to the International Labour Organisation (ILO).

Numerous foreign companies are setting up their facilities in
India on account of various government initiatives like Make in
India and Digital India. Mr. Narendra Modi, Prime Minister of
India, has launched the Make in India initiative with an aim to
boost the manufacturing sector of Indian economy, to increase
the purchasing power of an average Indian consumer, which

would further boost demand, and hence spur development, in
addition to benefiting investors. The Government of India, under
the Make in India initiative, is trying to give boost to the
contribution made by the manufacturing sector and aims to
take it up to 25 per cent of the GDP from the current 17 per cent.
Besides, the Government has also come up with Digital India
initiative, which focuses on three core components: creation of
digital infrastructure, delivering services digitally and to increase
the digital literacy.

Some of the recent initiatives and developments undertaken by
the government are listed below:

v National Institute for Transforming India (NITI) Aayog
released a strategic document titled ‘Strategy for New
India @75’ to help India become a US$ 4 trillion
economy by FY23.

v The Government of India is going to increase public
health spending to 2.5 per cent of GDP by 2025.

v The Government of India released the maiden Agriculture
Export Policy, 2018 which seeks to double agricultural
exports from the country to US$ 60 billion by 2022.

v Around 1.29 million houses have been constructed
up to December 24, 2018, under Government of India’s
housing scheme named Pradhan Mantri Awas Yojana
(Urban).

v Village electrification in India was completed in April
2018.

v Around 22.43 million households have been electrified
up to December 17, 2018 under the Pradhan Mantri
Sahaj Bijli Har Ghar Yojana (SAUBHAGYA). Moreover,
100 per cent household electrification has already
been achieved in 25 states, as of December 2018.

v Prime Minister’s Employment Generation Programme
(PMEGP) will be continued with an outlay of Rs 5,500
crore (US$ 755.36 million) for three years from 2017-
18 to 2019-20, according to the Cabinet Committee
on Economic Affairs (CCEA).

v The target of an Open Defecation Free (ODF) India will
be achieved by October 2, 2019 as adequate funding
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is available to the Swachh Bharat Mission (Gramin),
according to Ms Uma Bharti, Minister of Drinking Water
and Sanitation, Government of India.

v The Government of India has decided to invest Rs
2.11 trillion (US$ 32.9 billion) to recapitalise public
sector banks over the next two years and Rs 7 trillion
(US$ 109.31billion) for construction of new roads and
highways over the next five years. As of November
2018, Rs 82,000 crore (US$ 11.75 billion) has already
been infused and the government is planning to infuse
Rs 42,000 crore (US$ 6.02 billion) more by March
2019.

v The mid-term review of India’s Foreign Trade Policy
(FTP) 2015-20 has been released by Ministry of
Commerce & Industry, Government of India, under
which annual incentives for labour intensive MSME
sectors have been increased by 2 per cent.

Role of Foreign Trade Policy

Total exports from India (Merchandise and Services) increased
15.48 per cent year-on-year during April-November 2018 to
US$ 351.99 billion, while total imports increased by 16.86 per
cent year-on-year to US$ 428.18 billion according to data from
the Ministry of Commerce & Industry. Exports from the country
recorded their highest growth in 2017-18.

According to the, Minister for Commerce and Industry, the
Government of India is keen to grow exports and provide more
jobs for the young, talented, well-educated and even semi-
skilled and unskilled workforce of India.

Capital Inflows

India’s foreign exchange reserves were US$ 393.29 billion in the
week up to December 21, 2018, according to data from the RBI.

External Sector

v In November 2018, India and Iran had signed a
bilateral agreement to settle oil trades in Indian
currency through public sector bank United
Commercial Bank (UCO) Bank.

v In June 2018, a Memorandum of Understanding
(MoU) was signed between the Governments of India

and China to export non-basmati rice to China. As of
October 2018, total 24 mills got clearance to export
the same.

v Bilateral trade between India and China reached US$
84.44 billion in 2017 with 40 per cent increase in
Indian exports to China.

v In August 2018, US upgraded India’s status as a
trading partner on par with its North Atlantic Treaty
Organization (Nato) allies.

v India’s external sector has a bright future as global
trade is expected to grow at 4 per cent in 2018 from
2.4 per cent in 2016.

v Bilateral trade between India and Ghana is rising
exponentially and is expected to grow from US$ 3
billion to US$ 5 billion over the coming three years,
stated Mr Aaron Mike Oquaye Junior, Ghana’s
Ambassador to India.

v India has revised its proposal on trade facilitation for
services (TFS) at the World Trade Organisation (WTO)
and has issued a new draft, with the contents being
more meaningful and acceptable to other member
countries.

v The Union Cabinet, Government of India, has
approved the proposed Memorandum of
Understanding (MoU) between Export-Import Bank
of India (EXIM Bank) and Export-Import Bank of Korea
(KEXIM).

v The Goods and Services Network (GSTN) has signed
a memorandum of understanding (MoU) with Mr Ajay
K Bhalla, Director General of Foreign Trade (DGFT), to
share realised foreign exchange and import-export
code data, process export transactions of taxpayers
under goods and services tax (GST) more efficiently,
increase transparency and reduce human interface.

v In March 2017, the Union Cabinet approved the
signing of the customs convention on the
international transport of goods, Transports
Internationaux Routiers (TIR) making India the 71st
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signatory to the treaty, which will enable the
movement of goods throughout these countries in
Asia and Europe and will allow the country to take
full benefit of the International North South
Transportation Corridor (INSTC).

v Mr Richard Verma, the United States Ambassador to
India, has verified that India-US relations across trade,
defence and social ties will be among the top priorities
of the newly elected US President Mr Donald Trump’s
administration.

The Policy analysis

v In the Mid-Term Review of the Foreign Trade Policy (FTP)
2015-20 the Ministry of Commerce and Industry has
enhanced the scope of Merchandise Exports from India
Scheme (MEIS) and Service Exports from India Scheme
(SEIS), increased MEIS incentive raised for ready-made
garments and made- ups by 2 per cent, raised SEIS
incentive by 2 per cent and increased the validity of Duty
Credit Scrips from 18 months to 24 months.

v As of December 2018, Government of India is planning
to set up trade promotion bodies in 15 countries to
boost exports from Small and Medium Enterprises
(SME) in India.

v In September 2018, Government of India increased
the duty incentives for 28 milk items under the
Merchandise Export from India Scheme (MEIS).

v All export and import-related activities are governed
by the Foreign Trade Policy (FTP), which is aimed at
enhancing the country’s exports and use trade
expansion as an effective instrument of economic
growth and employment generation.

v The Department of Commerce has announced
increased support for export of various products and
included some additional items under the Merchandise
Exports from India Scheme (MEIS) in order to help
exporters to overcome the challenges faced by them.

v The Central Board of Excise and Customs (CBEC) has
developed an ‘integrated declaration’ process leading

to the creation of a single window which will provide
the importers and exporters a single point interface
for customs clearance of import and export goods.

v As part of the FTP strategy of market expansion, India
has signed a Comprehensive Economic Partnership
Agreement with South Korea which will provide
enhanced market access to Indian exports. These trade
agreements are in line with India’s Look East Policy.
To upgrade export sector infrastructure, ‘Towns of
Export Excellence’ and units located therein will be
granted additional focused support and incentives.

v RBI has simplified the rules for credit to exporters,
through which they can now get long-term advance
from banks for up to 10 years to service their contracts.
This measure will help exporters get into long-term
contracts while aiding the overall export performance.

v The Government of India is expected to announce an
interest subsidy scheme for exporters in order to boost
exports and explore new markets.

Conclusion

India is presently known as one of the most important players
in the global economic landscape. Its trade policies, government
reforms and inherent economic strengths have attributed to its
standing as one of the most sought after destinations for foreign
investments in the world. Also, technological and infrastructural
developments being carried out throughout the country augur
well for the trade and economic sector in the years to come.

Boosted by the forthcoming FTP, India’s exports are expected
reach US$ 750 billion by 2018-2019 according to Federation
of India Export Organization (FIEO). Also, with the Government
of India striking important deals with the governments of Japan,
Australia and China, the external sector is increasing its
contribution to the economic development of the country and
growth in the global markets. Moreover, by implementing the
FTP 2014-19, by 2020, India’s share in world trade is expected
to double from the present level of three per cent.

India’s gross domestic product (GDP) is expected to reach
US$ 6 trillion by FY27 and achieve upper-middle income
status on the back of digitization, globalization, favourable
demographics, and reforms.
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India’s revenue receipts are estimated to touch Rs 28-30

trillion (US$ 385-412 billion) by 2019, owing to Government

of India’s measures to strengthen the infrastructure and

reforms like Demonetization and Goods and Services Tax

(GST), although all these policies made a regardless setback

to the people of India.

India is also focusing on renewable sources to generate energy.

It is planning to achieve 40 per cent of its energy from non-

fossil sources by 2030 which is currently 30 per cent and also

have plans to increase its renewable energy capacity from to

175 GW by 2022.

India is expected to be the third largest consumer economy as

its consumption may triple to US$ 4 trillion by 2025, owing to

shift in consumer behavior and expenditure pattern, according

to�a Boston Consulting Group (BCG) report; and is estimated

to surpass USA to become the second largest economy in terms

of purchasing power parity (PPP) by the year 2040, according

to a report by PricewaterhouseCoopers.
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E-WAYBILL TO BE INTEGRATED WITH NHAI’s FASTag
TO TRACK GST EVASION FROM APRIL’ 19

The GST e-way bill system is likely to be integrated with NHAI’s
FASTag mechanism from April to help track movement of goods
and check GST evasion. The revenue department has set up an
officers committee to integrate e-way bill, FASTag and DMIC’s
Logistics Data Bank (LDB) services, after consultation with
transporters. “It has come to our notice that some transporters
are doing multiple trips by generating a single e-way bill.
Integration of e-way bill with FASTag would help find the location
of the vehicle and when and how many times it has crossed
NHAI’s toll plazas,” the official said.

The integrated system on an all-India basis is planned to be
rolled out from April, the official told PTI. Karnataka is
implementing an integrated system on a pilot basis, and
integration at national level would be highly beneficial in terms
of tracking of goods and ensuring that e-way bill has been
generated for the correct duration of travel.

 “The officers committee would explain the benefits to all
stakeholders,” an official said, adding the move would also
improve operational efficiencies across the country’s logistics
landscape. Currently, lack of harmonisation under the ‘track
and trace’ mechanism in terms of sharing information among
different agencies is affecting the ease of doing business in the
country. Besides, it is leading to misuse of e-way bill.

“This would also help in preventing goods and services tax
(GST) evasion by unscrupulous traders who take advantage of
the loopholes in the supply chain,” the official said. Central tax
officers have detected 3,626 cases of GST evasion/violations
involving Rs 15,278.18 crore during April-December period.

Touted as an anti-evasion measure, e-way bill system was rolled
out on April 1, 2018, for moving goods worth over Rs 50,000 from

one state to another. The same for intra or within the state movement
was rolled out in a phased manner from April 15. Transporters of
goods worth over Rs 50,000 would be required to present e-way
bill during transit to a GST inspector, if asked.
“The integration of the e-way bill system with FASTag and LDB is
expected to help boost tax collections by clamping down on trade
that currently happens on cash basis,” the official said. The National
Highways Authority of India (NHAI) has put in place the FASTag
system for collection of toll electronically on national highways.

FASTag also offers non-stop movement of vehicles through toll
plazas. Integration of e-way bill with FASTag will help revenue
authorities track the movement of vehicles and ensure that they
are travelling to the same destination as the transporter or the
trader had specified while generating the e-way bill. It will also help
the suppliers locate the goods through the e-way bill system.

Transporters, too, would be able to track their vehicles through
SMS alerts that would be generated at each toll plaza. Similarly,
Delhi-Mumbai Industrial Corridor’s (DMIC’s) container tracking
services, also called LDB programme, would be integrated with
the e-way bill to improve the logistics ecosystem.

With GST system now stabilising, the focus of the Central
Board of Indirect Taxes and Customs is now on increasing
compliance and checking evasion. The government has also
set up the Directorate General of GST Intelligence (DGGSTI)
to investigate cases of tax evasion and conduct search and
seizure operations under the GST Act, and erstwhile Excise
and Service Tax Act. As against the budgeted monthly revenue
target of over Rs 1 lakh crore, GST collections have so far
this fiscal averaged Rs 96,800 crore per month.

(Financial Express – 14/01/2019)

GLOBAL MARKETS : ASIA SHARES SUBDUED AFTER
MAY’S BREXIT VOTE DEFEAT, POUND STEADIES
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Asian shares took a breather on Wednesday after rallying the
previous day on Chinese stimulus hopes, with investors
assessing Brexit options after British lawmakers trounced�Prime
Minister�Theresa May’s deal to withdraw Britain from
the�European Union.

May’s crushing loss overnight triggered political upheaval that
could lead to a disorderly exit from the�European Union�on
March 29 or even to a reversal of the 2016 decision to leave.

Investors’ short-term focus is now on a confidence vote on
May’s government by lawmakers later in the day. Sterling was
last trading at $1.2841 on the dollar, off about 0.1 percent. It
had rallied more than a cent from the day’s lows against the
dollar with the sizable defeat for May seen forcing Britain to
pursue different options.

“Elections tend to cause sell offs in markets because they’re
inherently uncertain events but the UK situation is more complex
than a normal vote,” said Stephanie Kelly,�senior political
economist�at�AberdeenStandardInvestments�in�Edinburgh

“The margin of Theresa May’s defeat and the call of no
confidence do matter for markets in the short term,” she said
adding she expected sterling to be volatile until the result of
the no-confidence vote is known.

May’s defeat put pressure on UK-focused exchange-traded
funds. A Tokyo-traded FTSE 100 ETF was down about one
percent on Wednesday.

MSCI’s broadest index of�Asia-Pacif ic�shares
outside�Japan�was a touch lower, having swung up on Tuesday
after Chinese officials came out in force to signal more measures
to stabilise a slowing economy. Australian shares rose 0.2
percent while Japan’s Nikkei lost 0.7 percent by midday.

China’s central�bank�on Wednesday made its biggest daily
net cash injection via reverse repo operations on record —
totalling $51.6 billion — in another sign of growing concern
over risks facing the slowing economy. In Tuesday’s session
on Wall Street, the S&P 500 gained 1.1 percent as technology
and�internet stocks�gained on Netflix Inc’s plans to raise fees
for U.S. subscribers.

China’s central�bank�on Wednesday made its biggest daily
net cash injection via reverse repo operations on record —
totalling $51.6 billion — in another sign of growing concern

over risks facing the slowing economy. In Tuesday’s session
on Wall Street, the S&P 500 gained 1.1 percent as technology
and�internet stocks�gained on Netflix Inc’s plans to raise fees
for U.S. subscribers.

The S&P 500 communication services index, which includes
Netflix and Alphabet Inc, jumped 1.7 percent, while
the�technology sector�tacked on 1.5 percent.
The�China�stimulus hints and dovish remarks by one of the
U.S. central bank’s most hawkish policymakers also helped lift
the U.S. market.

Ester George,�president�of the Federal Reserve�Bank�of
Kansas City and a voting member of the Fed’s policy-setting
committee this year, made the case for patience and caution on
interest rate hikes to avoid choking off growth.

SINO-U.S. TRADE TALKS

Sentiment was not helped by reported comments from�United
States�Trade Representative�Robert Lighthizer�that he did not
see any progress made on structural issues during U.S. talks
with�China�last week.

Investors “are mainly focused on the outcome of the U.S.-
China�trade negotiations, but it may take more than a month
before it will become clear,” said Ayako Sera,�market
strategist�at�Sumitomo Mitsui Trust�Bank. “It’s hard for market
sentiment to turn one way or the other, whether a recovery or
decline, as long as it remains unclear what outcome there will
be.”

Lighthizer’s caution helped force the dollar to remain on the
defensive against the Japanese yen, a safe-haven currency that’s
often preferred by traders during times of market and economic
stress. The greenback lost 0.2 percent at 108.50 yen. Elsewhere
in the currency market, the euro lost 0.1 percent to $1.1405,
extending its decline against the dollar for a fifth session.

The single currency has lost nearly 1.5 percent from a 12-week
high hit on Jan. 10. U.S. Treasuries steadied after a choppy
overnight session. The yield on benchmark 10-year notes last
stood at 2.711, a tad lower from 2.718 percent at the U.S. close
on Tuesday.

In commodities,�oil�prices rose about 3 percent overnight
supported by China’s promise of more stimulus. Worries over
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slowing China demand have been one of the key factors in the
recent slide in�oil.

International Brent�crude�oil�futures were last off 7 cents, or
0.1 percent, at $60.57 a barrel.U.S. crude futures were down 12
cents, or 0.2 percent, at $51.99 a barrel.

Spot gold was 0.1 percent lower at $1,288.40, holding not far
off a seven-month peak of $1,298.60 scaled on Jan. 4.

(Business Standard – 15/01/2019)

IT RETURNS TO BE PROCESSED IN ONE DAY

Soon, your income tax return will be processed in just one day
and refunds would be made quickly. This will be possible thanks
to a new integrated portal of the Income Tax Department.

Meanwhile, the Government has also decided to recapitalize
EXIM Bank to facilitate assistance to exporters.

The Union Cabinet, in its meeting held on Wednesday,
approved a proposal for an Integrated E-filing & Centralized
Processing Center 2.0 Project of the Income Tax Department.
It would involve a cost of Rs 4,241 crore. “At present, the
average return processing time is 63 days, which will be
reduced to just one day,” Railway Minister Piyush Goyal told
presspersons after the Cabinet meeting. He also informed
that Infosys was awarded the contract to develop the project
in a transparent bidding process.

According to a Government statement, the broad objectives of
this project include faster and accurate outcomes for taxpayers,
first time right approach, enhancing the user experience at all
stages, improving taxpayer awareness and education through
continuous engagement, promoting voluntary tax compliance
and managing outstanding demand.

The decision will ensure horizontal equity by processing returns
filed by all categories of taxpayers across the country in a
consistent, uniform, rule-driven, identity-blind manner. This will
assure fairness in tax treatment to every taxpayer irrespective
of their status. By faster processing of returns and issue of
refunds to the taxpayer’s bank account directly without any
interface with the Department, by adhering to international best
practices and standards (ISO certification) and by providing
processing status updates and speedy communication using
mobile app, email, SMS on the Department website, the decision
will ensure transparency and accountability.

This approval has significant benefits for the department and
taxpayers through various functionalities such as pre-filling of
ITR and acceptance by the taxpayer as a means to improve
accuracy and to reduce the refund/ processing turnaround time
drastically, facilitation of taxpayers by resolving outstanding
tax demands, integrated contact centres for taxpayer assistance
and a tax payer outreach programme through digital media and
an employer/ partner accreditation programme to bring
significant enhancement in services to taxpayers.

In another decision, the Cabinet has approved recapitalisation
to the tune of Rs 6,000 crore of EXIM Bank. It will be done
through recap bonds and would be completed in two tranches.
The first tranche of Rs 4,500 crore will be completed by March
this year, while a second tranche of Rs 1,500 croro would be
completed next fiscal. The Cabinet has also decided to increase
the authorised capital to Rs 20,000 crore from Rs 10,000 crore.

(Business Line – 07/01/2019)

 HERE ARE THE LATEST INCOME TAX SLABS AND RATES
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The tax liability for 30% tax bracket has increased by
Rs 2,625. For middle and lowest income tax slab, the
tax outgo hikes by Rs 1,125 and Rs 125 respectively.

he latest income tax slabs applicable for financial year 2018-19
(assessment year 2019-20) are given below. These slabs and
tax rates are as announced by Budget 2018. �

In fact, Budget 2018 only increased total cess on income tax
to 4% but made no change in the existing tax slabs and
income tax rates.�

The basic exemption limit for an individual depends on his/her
age as well as his/her residential status. �

Income tax slabs for resident Individual below 60 years
of age�
Taxable income slabs      Income tax rates and cess�
Up to Rs 2.5 lakh Nil
Rs 2,50,001 to Rs 5,00,000           5% of (Total income minus

            Rs 2,50,000) + 4% cess
Rs 5,00,001 to Rs 10,00,000        Rs 12,500 + 20% of (Total

            income minus Rs 5,00,000)
           + 4% cess

Rs 10,00,001 and above            Rs 1,12,500 + 30% of (Total
           incom minus Rs 10,00,000)
          + 4% cess

Income tax slabs for resident individual between 60
and 80 years of age (Senior Citizen)�

Taxable income slabs�        Income tax rates and cess�
Up to Rs 3 lakh              Nil
Rs 3,00,001 to Rs 5,00,000 5% of (Total income minus

               Rs 3,00,000) + 4% cess
Rs 5,00,001 to Rs 10,00,000 Rs 10,000 + 20% of (Total

income minus
Rs. 5,00,000) + 4% cess

Rs 10,00,001 and above Rs 1,10,000 + 30% of
(Total income minus
Rs 10,00,000) + 4% cess

Income tax slabs for resident individual above 80
years of age (Super Senior Citizen)�

Taxable income slabs�        Income tax rates and cess�
Up to Rs 5 lakh             Nil

Rs 5,00,001 to Rs 10,00,000 20% of (Total income
minus Rs 5,00,000) +
4% cess

Rs 10,00,001 and above Rs 1,00,000 + 30% of
(Total income minus
Rs 10,00,000) + 4% cess�

For Non-resident individuals (NRI), the basic exemption limit
is of Rs 2.5 lakh in a financial year irrespective of their age.�If
the net income exceeds Rs 50 lakh but below Rs 1 crore, a
surcharge of 10% is levied on the income tax payable before
levy of cess at 4%. If the net income exceeds Rs 1 crore,
then a surcharge of 15% is levied.�

Budget 2018 increased cess on income tax to 4 per cent
from 3 percent earlier across the board for taxpayers. Due to
the hike in cess, the tax liability for the highest slab
(assuming an income of Rs 15 lakh) has increased by Rs
2,625. In the middle income tax slab, the tax outgo increases
by Rs 1,125, and there is a nominal increase in the tax liability
of Rs 125 for lowest income tax slab. �

Here’s how much your income tax liability will be as per the
proposed announcements in the budget :�
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These proposals will come into effect from the assessment
year 2019-20. Assessment year is the year that immediately
follows the financial year. �

s per the current income tax slabs, taxation of income of
resident individuals below 60 years is as follows: Income up
to Rs 2.5 lakh is exempt from tax, 5 per cent tax on income
between Rs 250,001 to Rs 5 lakh; 20 per cent tax on income
between Rs 500,001 and Rs 10 lakh; and 30 per cent tax on
income above Rs 10 lakh.�

For senior citizens (aged 60 years or above but less than 80 years),
income up to Rs 3 lakh is exempt from tax. Income from Rs 300,001
to Rs 5 lakh is taxed at 5 per cent, from Rs 500,001 to Rs 10 lakh
at 20 per cent and above Rs 10 lakh at 30 per cent.�

For super senior citizens, aged 80 years and above, income
up to Rs 5 lakh is exempt from tax. Income from Rs 500,001
to Rs 10 lakh is taxed at 20 per cent and above Rs 10 lakh is
taxed at 30 per cent. �

After taking the deductions under Section 80 (C) to 80 (U), the
tax is payable after adding the cess and surcharge, if
applicable.�

The education cess of 2% and secondary cess of 1% are
calculated on the amount of tax payable separately. Both the
cess are then added to the tax payable to arrive at the Gross tax
payable amount. �

The surcharge is levied @ 15% on the amount of income tax
where net income exceeds Rs 1 crore and at 10 per cent where
net income exceeds Rs 50 lakh and below Rs 1 crore. In the
case where the surcharge is levied, the cess will be levied on
the tax amount plus surcharge. �

A resident individual can also avail rebate under Section 87(A)
whose net income is equal to or less than Rs 3.5 lakh. The amount
of rebate under this section is 100% of the income tax or Rs 2,500
whichever is less. It is deductible before calculating the cess.
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WHERE ARE JOBS ? DATA FAILS TO SHOW THE REAL
PICTURE OF CREATING JOBS

Rejecting claims about rise in unemployment, Railway
Minister Piyush Goyal said the existing methods to capture
jobs data have failed to offer a real picture. The government
has created enough jobs in the last five years, however, data
sources were unable to adequately capture this trend, he
also said at an event organized by CII.

“There is no system to collect data from unorganized sector,
the self-employed and also a large section of female population
who by choice do not work. Are they unemployed? There are
various aspects to this that need to be looked into,” news
agency PTI reported citing Piyush Goyal.

There is a key difference between the data available in the public
domain and that with Employees Provident Fund Organisation
(EPFO), he also said. The data needs to be made more robust in

the informal sector, he noted.

He, however, noted that alternative job opportunities have

surged and new sectors were encouraging self-employment,
which any labour data has failed to take into account. In the
run-up to the elections, the Modi government has been facing

constant criticism from the opposition parties on lack of enough
job creation in nearly 5 years of its rule. Clarifying on the 15
million applications received by the railways for a small number

of posts, Piyush Goyal said that such data is often used to
highlight high rate of unemployment.

“The attraction and lure of government jobs in the traditional
Indian context is extremely huge. People think if they get a
government job, they are sorted for life they are permanent

and, even if they misbehave and are found to be not good at
their work, it does not matter, the unions will take care of the.
That is the reality,” PTI reported him saying.

(Financial Express – 16/01/2019)
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